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Abstract 

 

Introduction 

Information systems (IS) researchers have questioned the added value of the billions 

of dollars spent by firms on information technology (IT) over the past thirty years.   In spite 

of this uncertainty, IT spending steadily increased from 5% in 1965 to over 50% of capital 

expenditures by the late 1990s (Carr, 2003). 

The results of studies that have examined the business value of information 

technology (BVIT) have been mixed.  Early BVIT studies sought to explain the “productivity 

paradox,” the fact that intensive IT expenditures during the 1980’s did not appear to result 

in significant increases in firm productivity at that time (Brynjolfsson, 1993; Dos Santos, 

Peffers, & Mauer, 1993).  Subsequent studies suggested that the effects of IT investments 

on firm productivity took much longer to realize.  This was supported by research showing 

that many firms with substantial investments in IT reported significant increases in firm 

value after 1991 (Brynjolfsson & Hitt, 1996). 

Later BVIT studies focused on firm and technology-specific characteristics to explain 

the valued added from investments in IT.  For example, several researchers suggested that 

only small, healthy firms (regardless of industry type) (see Chatterjee, Richardson, & Zmud, 

2001; Im, Dow, & Grover, 2001) would experience an increase in firm value as a result of IT 
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investments (Hayes, Hunton, & Reck, 2000; Im, et al., 2001).  When researchers examined 

type of industry more closely, it was found to make a difference, especially when 

considering the strategic role of the technology within the firm and industry (Dehning, 

Richardson, & Zmud, 2003).  Several BVIT researchers also suggested that the type of 

technology affected the impact of IT investments on the value of the firm - both the specific 

characteristics of IT investments (Agrawal, Kishore, & Rao, 2006) and how those 

investments were implemented (Khallaf & Skantz, 2007; Oh, Kim, & Richardson, 2006) 

affected firm value.  While some BVIT studies have examined the long-term effect of IT 

investments (using return on assets, return on investment and return on equity), these 

studies focused on overall and not specific investments in IT (Brynjolfsson & Hitt, 1996).  

These BVIT studies led some to examine whether the impact of IT investments is lagged over 

even longer periods of time. Unlike prior long-term BVIT studies that focused on overall firm 

IT investments (i.e. IT budgets, IT spending), this research compliments the current BVIT 

literature by examining the long-term effect of different, specific IT investments on firm 

value. 

Researchers have examined the effect of announcements of IT investments by 

examining changes in short-term cumulative abnormal returns (CARs).  One limitation of this 

approach is that it can capture the short-term effect but not the longer-term overall added 

value of these IT investments.  Firms invest large amounts of capital on IT, and it is fair to 

question whether these firms receive their investment’s worth.  This research uses the 

regression discontinuity methodology to address the question, do specific investments in IT 

contribute to firm value? 

The regression discontinuity design is used in this research to examine the change in 

a firm’s long-term market value as a result of specific IT investments.  Seven hundred and 
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ninety eight IT investment announcements were collected from the period 1981-2006.  

Firm-level performance data prior to the announcement are assigned to the control group 

and data after the announcement are assigned to the treatment group.  This permits a 

direct comparison of the change in the market model after the announcement to see how a 

specific IT investment affects the long-term market value of the firm. 

This research contributes to the IS research in two meaningful ways.  First, this 

research uses the regression discontinuity design to examine the long-term effect of specific 

IT investments on firm performance.  This approach addresses limitations of other event 

study methodologies, especially the small event-window.  The regression discontinuity 

design, on the other hand, tests the effect of the event by comparing the changes in 

regression lines before and after the event regardless of the duration of the event window. 

The second contribution of this research is that it examines the long-term impact of 

specific IT investments.  As noted, because of restrictions related to the methodologies used 

(e.g. inability to isolate the long term IT effect), most prior BVIT studies have focused on 

short-term event windows.  Having a short-term focus provides researchers with only a 

partial explanation of the value of IT investments, and therefore may be misleading.  For 

example, some IT investments might increase the short-term but not the long-term value of 

the firm (the reverse might also be true).  Thus, examining both the short and long-term 

impact of IT investments on firm value is essential to better understanding the nomological 

network within which IT valuation exists.  Only by examining the short and long-term impact 

of IT investments can we meaningfully understand the true impact of investments in IT on 

firm market value. 
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Business Value of Information Technology 

IT investments are expected to positively affect business outcomes important to 

firms either directly or indirectly.  Direct effects have a positive impact on major operational 

and financial business activities.  Indirect effects are not as easily measurable. However they 

can have an impact on business operations.  Unfortunately, the effects of IT investments are 

not always quickly apparent; they often take time to develop. 

 Studies have examined IT spending by manufacturing firms where results similar to 

those for service firms obtained.  For example, Loveman (1994) examined the relationship 

between firm productivity and IT spending using the ratio of the contribution of IT capital to 

output and found the ratio remained flat over time.  Barua, Kriebel, & Mukhopadhyay 

(1995) re-examined Loveman’s data using intermediate measures of productivity (e. g., 

capacity utilization, inventory turnover, quality, relative price and new product 

introduction).  Although they found that firm productivity did improve on three of their 

measures, there was no improvement on return on sales and market share. 

IT investments may take several months or even years to positively affect firm value 

due to the learning curve associated with the technology.  Furthermore, firms may need to 

restructure their business processes to better fit the technology, which may take some time, 

and the scope of the technology may also create a problem, especially if the firm does not 

completely understand the likely impact of the technology or provide the training necessary 

to effectively use the technology. 

Many BVIT studies use accounting metrics to measure IT investing firms’ financial 

performance.  Common metrics used in early BVIT studies included return on assets (ROA), 

return on equity (ROE), and return on investment (ROI) (Alpar & Kim, 1990; Hitt & 

Brynjolfsson, 1996; Li & Ye, 1999; Mahmood & Mann, 1993; Rai, Patnayakuni, & 
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Patnayakuni, 1996; Tam, 1998; Weill, 1992).  ROA, ROE, and ROI are measures of firm 

profitability (Alpar & Kim, 1990) that are highly correlated with alternative measures of 

profitability (Weill, 1992).   BVIT studies typically examine changes in these variables after an 

IT investment to better determine the effect of the adoption.  Early studies found little or no 

change in these ratios at the macro (i.e., industry) level (Alpar & Kim, 1990; Mahmood & 

Mann, 1993; Weill, 1992). However, as BVIT studies began to focus on firm and technology 

specifics, some researchers reported positive changes in these profitability ratios (Hitt & 

Brynjolfsson, 1996; Li & Ye, 1999; Tam, 1998).  Studies focusing on firm-specific 

characteristics (e.g., management structure, corporate strategy, competition, etc.) allowed 

researchers to better isolate and measure more concisely changes in ROA, ROE and ROI (Li & 

Ye, 1999).  However, a weakness of these accounting metrics is that they only capture 

historical financial information (Mitra, 2005). 

The BVIT literature has also used several less common metrics including: risk (Dewan 

& Fei, 2007), earnings volatility (Kobelsky, Hunter, & Richardson, 2008) and analysts’ 

forecasts (Dehning, Pfeiffer, & Richardson, 2006).  For example, VBIT research has shown 

that the risk premium increases due to IT investments (Dewan & Fei, 2007).  Similarly, 

Dehning et al. (2006) report that investments in IT increase analysts’ forecasting error due 

to the increase in information risk associated with the IT’s characteristics. 

 

(-----Insert Table 1 About Here-----) 

 

Hypotheses Development 

Firms that invest in technology may also gain a competitive advantage over their 

competitors by adopting technologies that fit well the firm’s long-term goals and mission.  
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Although the technology itself (i.e. its processes, standards, skill sets, etc.) may be replicable 

by its competitors, the technology is much more difficult to imitate when the technology is 

matched with the specific needs of a particular firm (Chatterjee, et al., 2002). 

 Developing and implementing a successful technology investment can take a long 

time and involves a significant amount of capital, human and other resources.  While the 

success of the investment may not be realized as quickly as expected or meet the original 

estimated budget, in the end most technology investments are deemed successful by their 

adopters.   For example, the Standish Group (2009) reports that over time, more and more 

technology investments have been implemented successfully. Its survey of 9,236 projects 

reported that from 1994 to 2000, successful technology adoptions increased from 16% to 

28% and challenged adoptions remained about the same (from 53% to 49%).  The report 

defines a successful project as one that is completed on time and within budget with all 

expected technological features implemented.  A challenged project is one that is 

completed later than expected, over budget, and with less than the expected technological 

features implemented.  While it may be alarming that roughly half of all projects were over 

budget and delayed, even these projects were implemented with some degree of success.  

As noted by Compass (2009), most executives believe that in the end their firm’s 

technological investments improved firm performance, competitiveness, and cost 

management. 

In the long run, investments in IT (even partially successful ones) should have a 

positive effect on firm value that would be reflected in Jensen’s alpha.  Thus, if Jensen’s 

alpha increases after the announcement of an investment in technology, investors should 

perceive the IT investment as value adding.  Thus, hypothesis one is: 
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H1: Firms that announce investments in information technology will experience a 

positive shift in the abnormal rate of return (i.e. a positive shift in the alpha coefficient).  

Transient investors typically search for news announcements that suggest an 

increase in a stock’s momentum as a result of changes in firm growth due to development 

and expansion (Serwer, 1997) or changes in other important firm information including 

investments in IT (Bushee & Noe, 2000).  For example, firms that invest in transformational 

technologies are often planning an overhaul of their business that leads to substantial 

future growth (Tanriverdi & Ruefli, 2004).  Thus, we would expect IT investments to attract 

transient investors in the short-term while attracting other institutional investors in the 

long-term.  Thus, hypothesis two is: 

H2: Firms that announce investments in information technology will experience 

positive shifts in relative volatility (i.e. a positive shift in the beta coefficient). 

 

Regression Discontinuity 

The regression discontinuity design (RDD), a pre-post two-group design used to 

measure the causal and treatment effects within different groups, is used to test the 

hypotheses in this research.  While RDD has had little exposure in the business literature, it 

has been used extensively in the psychology and education literatures.  Interestingly, a 

number of recent studies in economics have used RDD as an alternative method for 

examining causal effects for non-experimental data (Cook, 2008; G. W. Imbens & T. 

Lemieux, 2008). 

  Thistlethwaite and Campbell (1960) argue that RDD is preferable to the ex-post 

design because RDD does not require the random assignment of subjects to experimental 
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and control groups.  The process of assigning subjects to groups depends on a subject’s 

score on a relevant assignment variable (Campbell & Stanley, 1963). 

This research uses RDD to examine the effect of firm announcements of specific 

information technology investments (i.e., the treatment) on the business valuation of the 

firm.  This assumes that firms do not make investments in IT randomly (Kobelsky, 

Richardson, Smith, & Zmud, 2008).  

RDD is the preferred methodology for this research because it does not require strict 

statistical compliance (i.e. sample size) except for a clearly, defined cutoff between the 

control group and the treatment group for the assignment variable (Battistin & Rettore, 

2002).  In addition, the assignment variable does not have to be correlated with the 

dependent variable and more than one assignment variable can be used (Shadish, Cook, & 

Campbell, 2002).  Finally, RDD does not require the sample to randomize the assignment of 

IT investing firms to treatment and control groups (unlike OLS where we assume the sample 

is randomly collected) (Campbell & Stanley, 1963).  These firms likely share similar 

characteristics, including large financial resources, high institutional investor followings and 

complex operations (Dehning, et al., 2006; Khallaf & Skantz, 2007). 

The requirements to use RDD are quite simple.  First, the cutoff point must be clearly 

defined.  In this study, the cutoff point is the date of the IT investment announcement.  

Second, the cutoff point must clearly separate the data into two groups: control and 

treatment groups. For this study, the control group is the time prior to the IT announcement 

and the treatment group is the time after the IT announcement.  Third, when selecting the 

cutoff point, there cannot be any contemporaneous factors associated with the cutoff score.  

For example, when the firm announces an investment in IT there cannot be an earnings or 
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dividend announcement on the same date.  Finally, both the treatment and control groups 

must have complete sets of data. 

While prior studies have typically used a small event window (often ten to forty 

days) to capture the firm’s CAR, this study uses RDD to capture the firm’s CAR using a long-

term event window.  RDD is acceptable under these circumstances as long as there are no 

discontinuous changes in the firm’s behavior (e.g. the firm’s industry membership changes 

as a result of the IT investment). 

This study estimates the impact of IT investment announcements on the business 

value of the firm using the CAPM model in regression form based on Jensen’s modifications 

(Equation 1):  

     (1) 

Where  

•  = return for firm I at time t, 

•  = risk free rate at time t,  

•  = market return at time t.  

•  is Jensen’s alpha, a risk adjusted performance measurement capturing excess 

returns,  

•  = captures the relative volatility of the individual firm’s rate of return compared 

to the market’s rate of return.  

IT investment announcements were grouped based on the specific type of IT as well 

as other firm and performance-related characteristics.  The grouping criteria are described 

below. 
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1.1.1 Additional Control Variables 

The IT literature suggests that not all technologies are equal and that different 

technologies provide different financial benefits to a firm.  This section describes the 

individual technologies and IT strategies that are used in this study. 

IT Strategic Role.  IT Strategic Role is applied to the firm.  These strategic roles 

include automate, informate, or transformate.  To code the IT strategic role for each 

announcement, three recognized scholars in the area of IT strategy were independently 

asked to indicate the role that IT served in the particular announcement – whether 

automate, informate, or transformate using the coding rules established by Dehning et al. 

(2003). The inter-rater reliability was 0.83, and all differences were reconciled as a group. 

1.1.2 Performance Metrics 

This section describes the performance metrics used to group the IT investment 

announcements for testing.  The performance metrics described below are often used to 

measure the short-term effect of IT investments.  However, these metrics were used in this 

study to determine whether firms that show a short-term benefit from IT investments 

maintain the benefit over a longer period of time. 

Return on Sales (ROS) – ROS is net income (before interest and taxes) divided by 

sales.  This ratio is used to evaluate the firm’s operating efficiency.  Investors use ROS to 

assess how much profit the firm generates per dollar of sales. 

Return on Assets (ROA) – ROA equals net income divided by total assets. It signals to 

investors how well the firm’s assets are managed to generate profits. 

Return on Equity (ROE) – ROE is net income divided by shareholders equity and is 

expressed as a percentage.   ROE tells investors how well shareholder investments are 

managed by the firm to generate profits. 
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1.1.3 Firm Characteristics 

Finally, IT investment announcements are grouped based on firm characteristics.  

Firm characteristics will likely have an effect on the results because not all firms that make 

investments in IT share similar firm characteristics.  These characteristics have often been 

used as control variables in prior research studies and are used similarly in this study. 

Size – Size is defined as the natural log of the firm’s total assets for the year of the IT 

investment announcement.  The inclusion of size as a control variable has produced mixed 

results in prior studies.  For example, while Im et al. (2001) reported that small firms are 

much more sensitive to IT investments,  their results were not replicated in other studies. 

Industry – Whether the firm is a member of the financial industry is examined for the 

sake of consistency.  This was done in spite of the fact that prior studies have not found that 

being a member of the financial industry affects a firm’s return (Chatterjee, et al., 2002; 

Davis, Dehning, & Stratopoulos, 2003; Dos Santos, et al., 1993; Im, et al., 2001; Oh, Gallivan, 

& Kim, 2006).  Thus, if the firm is a member of the financial industry it is coded as a “1”; 

otherwise it is coded as “0”. 

Quick Ratio (slack) – The quick ratio equals the firm’s current assets less any 

inventories, divided by the firm’s current liabilities.  The quick ratio is a proxy for slack. 

 

2.1 IT investment announcements  

The IT investment announcements used in this research included 238 

announcements collected by Im et al (2001), 96 announcements collected by Chatterjee et 

al. (2001),  112 additional unique announcements collected by Chatterjee et al (2002), 150 

announcements collected by Hunter (2003), and 85 ERP announcements that were collected 
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by Hayes et al. (2001).   After both duplicate and non-locatable announcements were 

removed, a total of 532 existing IT investment announcements remained. 

A total of 287 additional IT investment announcements were collected using the 

procedure described by Im et al (2001): using pre-selected keywords, the Lexis Nexus and 

Business and Industry databases were searched for IT investment announcements during 

the period 1982-2007.  The pre-selected keywords included: hardware, software, 

ecommerce, chief investment officer, enterprise resource planning (ERP), infrastructure, 

and IT outsourcing.  The additional requirements for the inclusion of the 287 new 

announcements where: 

• The firms investing in IT were traded only on the NYSE, NASDAQ, and AMEX. 

• No potentially confounding events took place within three days surrounding the 

announcement period (e.g. earnings, dividends, mergers/acquisition, etc.)  

• Financial information about the IT investing firms was available from CRSP and 

Compustat. 

Table 2 provides a summary of the announcements by source and Table 3 provides a 

summary of the announcements by year.   After duplicate and non-locatable 

announcements were removed, the combined total of usable existing and new IT 

investment announcements was 810. 

(-----Insert Tables 2 and 3 About Here-----) 

Daily firm and market returns were collected from the CRSP database.  The one-

month Treasury bill rate was used as the risk-free rate.  Each firm’s financial and other 

characteristics were taken from the Research Insight Compustat database. 
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2.2 Summary Statistics 

Table 4 presents descriptive statistics for the study variables.  As indicated, the 

average firm return is smaller than the average market return and firm returns vary slightly 

more than market returns (standard deviation of firm return = .0298; market return = 

.0071).  Thus, it appears that alpha and beta did not change much across the time period 

surrounding the IT investment announcement.  The average size of the firms included in the 

study is large: average firm sales = $14.0 billion; average number of employees = 75,000; 

average (median) total assets = $9.4 ($0.669) billion and average (median) total debt = $10.2 

($1.01) billion. 

(-----Insert Table 4 About Here-----) 

Regression Discontinuity Analysis 

 The general linear model (GLM) was used to analyze the shifts in alpha and beta 

related to firm announcements of IT investments (see Equation 2).  

 (2) 

 

The dependent variable in this analysis is the firm’s daily return adjusted for the daily 

risk-free rate .  The independent variables are the market’s daily return adjusted 

for the daily risk-free rate  henceforth labeled as market, a timing variable 

(prepost), signified as a 1 if the observation occurred after the event date and a zero if 

before, and an interaction term    involving adjusted market returns 

and the timing variable. 
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The results of the regression discontinuity analysis are presented in Table 5:  is the 

Jensen’s alpha for the overall model and   the overall model’s beta.  The alpha and beta shifts, 

 and , respectively, measure the changes in alpha and beta at the post-IT investment 

announcement discontinuity point.   

(-----Insert Table 5 About Here-----) 

According to Hypothesis One, there will be a positive shift in a firm’s alpha after the 

firm announces an investment in IT.  As indicated in Table 5, there is a small, positive alpha 

shift , p =  .0386) after an IT investment announcement that supports Hypothesis One.  

This suggests that investors can increase their returns by investing in firms that invest in IT 

even though this would have only a small effect on the size of their portfolios. 

According to Hypothesis Two, there will be a positive shift in a firm’s beta after the 

firm announces an IT investment.   As shown in Table 5, the model supports a positive beta 

shift after the IT investment announcement ( , p = .00003).   Thus, although investors 

who invest in firms that invest in IT would increase their risk, over the long term in a 

growing market investor returns would also increase. 

 

Additional Analyses 

Additional analyses, including the timing of the announcement (pre or post 

productivity paradox), firm size, IT intensity and IT strategic role, were performed to 

determine the effect of these variables on the observed alpha and beta shifts in the overall 

model.  This section describe these additional analyses. 
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Timing of the IT Investment Announcement (Pre or Post Productivity 

Paradox) 

The existing BVIT literature suggests that firms did not benefit from IT investment 

investments until after 1992 (Brynjolfsson & Hitt, 1996).  This phenomenon was labeled the 

“productivity paradox”.  It is important to examine the productivity paradox because IT 

investment announcements prior to 1992 may reduce the size and significance of alpha and 

beta shifts after 1992. To test for the productivity paradox affect, firms are classified as pre 

and post 1992 by the year of the announcement. 

Table 6 presents the results of the regression discontinuity analysis of IT investment 

announcements made pre (Panel A) and post (Panel B) 1992.  Pre-Productivity Paradox 

results indicate that neither alpha nor beta shifts occurred prior to 1992 (p = .0592 and 

.1851 respectively).  The Post-Productivity Paradox results indicate there were positive shifts 

in both alpha (.0647, p <.0001) and beta (.0003, p = .0085) after 1992.  The post-1992 

increase in alpha suggests that the returns of investors who invest in firms that announced 

investments in IT after 1992 will increase (Brynjolfsson & Hitt, 1996).  However, the 

magnitude of the increase will be very small.  The post 1992 increase in beta suggests IT 

investment announcements attract more investor types, such as transient investors (Ke & 

Petroni, 2004). 

(-----Insert Table 6 About Here-----) 

Firm Size 

Prior BVIT studies have also examined the effect of firm size on shifts in alpha and 

beta.  For example, Im et al. (2001) and Dehning et al. (2003) reported that small firms often 

have lower stock prices and higher volatility than large firms because small firms have the 
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ability to incorporate technology quickly.  On the other hand, results reported by Chatterjee 

et al. (2002)  and Oh et al (2006) did not support a firm-size effect. 

 Firm size is defined as the total asset value of the firm at the time of its IT 

investment announcement.  The median asset value of the firms in the study ($670 million) 

was used to differentiate between large and small firms. The regression discontinuity results 

for firm size are presented in Panels A and B in Table 6.  These results suggest that firms 

with total assets above $670 million experience a positive alpha shift (p = .0493) while firms 

with total assets below $670 million experience a positive beta shift (p = .0002).  The results 

for firms with total assets below $670 million are not unexpected because small firms tend 

to be more volatile (Bushee & Noe, 2000; Im, et al., 2001). In additions, investors may 

believe smaller firms will generate greater future cash flows from their IT investments than 

larger firms will (Nagm & Kautz, 2008). The positive alpha shift for firms with total assets 

above $670 million suggests that the returns of investors who invest in large firms that 

invest in IT will increase. However, the magnitude of the increase will be small. 

(-----Insert Table 7 About Here-----) 

IT Intensive Firms 

Mittal & Nault (2009) note that some firms are more IT intensive in their operations 

due to the nature of their business and industry; as IT intensive firms have a greater need to 

maintain industry standards and competitiveness.  The IT Intensity of firms can be estimated 

based on the business sector in which the firm is classified.  Absent several exceptions (e.g., 

firms in the chemical and petroleum or the electrical and controlling equipment industries), 

manufacturing firms are generally considered low in IT intensity (Mittal & Nault, 2009). 

Firms are classified as highly IT intensive by their SIC code and membership in the following 
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industries: transportation, retail, financial and service.  All remaining industries are classified 

as low IT intensive.  Table 8 presents the study results for low and high IT Intensive firms. 

(-----Insert Table 8 About Here-----) 

The results show that high IT intensive firms experience both significant alpha and 

beta shifts, although low IT intensive firms experience no effect.  The beta shift suggests 

that high IT intensive firms may attract greater numbers of transient investors than firms 

low in IT intensity (Ke & Petroni, 2004; Oh, Gallivan, et al., 2006; Oh, Kim, et al., 2006).  The 

significant Jensen’s alpha suggests that the returns of investors who invest in firms high in IT 

intensity will increase.  However, once again, the magnitude of the increase will be small. 

 

Key Findings 

Several interesting findings emerged from this study.  First, prior to a firm’s IT 

investment announcement, the average firm’s Jensen’s alpha is -.0006 (suggesting investors 

would realize a 0.06% reduction in their returns if they invested in the firm rather than the 

market).  Second, prior to its IT investment announcement the average firm is riskier than 

the market, as indicated by the average firm beta of 1.18 (suggesting that the average firm 

is 18% more volatile than the market).  Following a firm’s IT Investment announcement, 

however, both alpha and beta shifted positively (alpha shifted by 0.0002, p=0.0386, while 

beta shifted by 0.0472, p=.0003).  These results support the finding that in general, IT 

investments positively affect the value of the firm. 

Because the average firm’s alpha increased after its IT announcement, investors 

benefited long term from the firm’s IT investment through an increase in their excess 

returns.  Unlike earlier short-term event studies that found no overall effect on firm value 

(Dos Santos, et al., 1993; Im, et al., 2001; Oh, Kim, et al., 2006), the current results suggest 



18 

that IT adds value in the long term.  Given the fact that investments in IT can take years to 

implement successfully (Armstrong & Sambamurthy, 1999; Bharadwaj, et al., 1999), it 

should not be surprising that the related financial benefits are also more likely to materialize 

in the long term rather than short term. 

The overall positive beta shift suggests firms that invest in IT are perceived as riskier 

investments over the long-term.   However, during the time period examined in this study 

(1982-2007) the market displayed bull characteristics [(when stock prices are rising or are 

expected to rise based on optimism, investor confidence and expectations that strong 

results will continue (Ritter & Warr, 2002)].  Investors’ expected returns increase during a 

bull market, which is likely due to an increase in risk because of bloated investor 

expectations.  On the other hand, this beta increase may indicate an attraction of a different 

type of investor: transient investors.  Transient investors are attracted to firms that display 

expansion and growth characteristics and to stocks that have a change in momentum.  IT 

investments provide firms these opportunities, and as observed in the beta shift, it appears 

transient investors are attracted to IT investing firms.  

Another possible explanation for the positive beta shift is that an IT investment 

increases a firm’s leverage (represented by d/e). Equation 3 represents the structure of the 

firm’s beta based on the cost of capital model (Brealey, Myers, & Marcus, 2007) .  

     (3) 

 Where d = firm debt, e = firm equity, and t = marginal tax rate. 

 

 As firms invest in technology, risk increases as a result of the uncertainty associated 

with the future benefits of IT investments (Dehning, et al., 2006).  Moreover, firms often 

fund their large capital purchases through additional borrowing.  As borrowing increases, a 
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firm’s cost of capital will increase as a result of the increase in beta.  Thus, as a firm invests 

in IT, its debt increases over time, which in turn increases the firm’s beta. 

To better understand the long-term benefits of IT investments, this study examined 

the alpha and beta shifts for the influence of time, firm, and technology characteristics.   

Early studies examining the affect of IT investments on firm value did not find any until after 

1992 and, has been termed the “productivity paradox” (Brynjolfsson, 1993; Brynjolfsson & 

Hitt, 1996).   This study tests alpha and beta shifts for the productivity paradox.  During the 

productivity paradox (prior to 1992), IT investing firms display a negative Jensen’s alpha shift 

(-.0003; p<.0592) while after the productivity paradox these firms display a positive alpha 

shift (.0003; p<.0085).  This alpha shift suggests that investors did not view IT investments as 

value adding until after 1992.  On the other hand, the pre-productivity paradox beta shift 

was not significant while the post-productivity paradox beta shift was positive (.0647; 

p<<.0001).  This is likely due to the fact that transient investors invested more heavily in IT 

investing firms after 1992.  

The current study also examined the effect of firm size on a firm’s return.  These 

results showed that large firms display a positive alpha shift (.0002; p<.0493) while small 

firms display a positive beta shift (.0764; p<.0002).  The positive alpha shift suggests that 

investors view IT investments by large firms as value adding.  The positive beta shift for 

small firms was not unexpected as small firms tend to have higher, more volatile growth 

rates, more internal changes and often display greater stock momentum, all of which 

increase investor perceptions of risk (Oh, Kim, et al., 2006).   In fact, these are the same 

characteristics that attract transient investors, who are interested in the short-term 

potential associated with more volatile, smaller firms (Tanriverdi & Ruefli, 2004). 
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Next, the current study examined the effect of a firm’s IT intensity on the firm’s 

return.  These results showed that only high IT-intensive firms had both positive alpha 

(.0002; p<.0421) and beta (.0720; p<.0001) shifts.  The positive alpha shift suggests that the 

market views IT investments as an important investment-related consideration, yet the 

positive beta shift suggests that high IT-intensive firms are also viewed as riskier 

investments. 

Finally, automate, informate and transformate IT strategic roles were examined for 

their effects on a firm’s return.   While an alpha shift was not found for firms with an 

Automate IT strategic role, a negative beta shift (-0.0724; p<.003) was found.  In fact, firms 

with an Automate strategic role were the only firms to exhibit a negative beta shift, which 

suggests that the market views Automate IT investments as less risky.  This is likely due to 

the fact that investors believe that Automate IT investments have little impact on a firm’s 

growth and this decreases the volatility of the firm’s return.  As a result, firms that invest in 

Automate IT are also unlikely to attract transient investors. 

Firms that invest in Informate IT exhibit both positive alpha (0.0002; p<0.036) and 

beta (0.0584; p<0.0005) shifts, which is consistent with the results of prior research.  

Investments in Informate IT are expected to increase the quantity and quality of the flow of 

information, which is expected to improve decision-making firm wide.  This apparently 

attracts both non-transient investors who believe that investments in Informate IT positively 

impact firm growth (Verrecchia, 2001) and transient investors who believe Informate IT 

investments increase the volatility of a firm’s return (Bushee & Noe, 2000). 

Interestingly, firms that invest in Transformate IT did not exhibit a shift in their 

Jensen’s alpha but did exhibit a positive beta shift (0.0814; p<0.0103) that was the largest 

beta shift reported in this study.  It appears that investors view Transformate IT investments 
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as quite risky.  This may be because Tranformate IT investments attempt to completely re-

engineer a firm’s business processes/operations, a risky endeavor under most any 

circumstances.  The increase in risk associated with Transformate IT investments also likely 

attracts transient investors. 

Implications for Theory 

Earlier BVIT studies that examined the impact of investment announcements on firm 

value tended to produce non-significant results.  The results reported in the current study 

suggest that these non-significant results are due to the short event-windows used in these 

earlier studies.  Studies with short-term event windows provided a starting point to 

examining BVIT, yet a change in the short term value of a firm does not necessarily suggest 

its IT investments added value.  For example, if a firm is installing a new inventory tracking 

system (and they believe it will take up to five months to be fully operational), the firm will 

not realize financial benefits until after the five-month period.  The value adding effect 

would not show up until after the installation period.   In this example, using a long-term 

event window would more likely capture the firm’s change in market value because the 

event window would extend beyond the investment period.   

The findings of this study show that IT investments do cause alpha and beta shifts 

after the IT Investment announcement.  Thus, this study’s results support findings reported 

in the finance and accounting literatures that press releases can affect the market value of a 

firm by possibly providing investors with a better idea of a firm’s current and future 

operations and strategy.  On the other hand, these press releases also appear to attract 

more transient investors.  The attraction of transient investors likely suggests the market 

believes the IT investing firm is serious about its potential for growth and expansion.  
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Finally, this study introduces the regression discontinuity design methodology as an 

acceptable method for examining the long-term effects of IT investment announcements.  

Among its many advantages, RDD allows researchers to better assess the impact of IT 

investments absent many of the statistical constraints associated with other techniques 

(e.g., assumptions related to randomization).  Thus, we can come to a better understanding 

of the BVIT phenomenon using RDD by expanding the reach of this research beyond the 

typical five-day event window.  Moreover, the current research suggests that researchers 

should be able to more easily apply the RDD methodology to the study of other important 

business phenomenon.   

Implications for Practice 

The primary managerial implication of the current research is that IT investment 

announcements do matter to investors.  Investments in IT are viewed as a major component 

of a firm’s operations; investors view IT investments as necessary for a firm’s success.  

However, not all IT investments have equal effects nor do all firms benefit from IT 

investments equally. 

For average, individual investors, the small alpha shifts reported in this study would 

likely have little major impact on their portfolios.  On the other hand, large investors (e.g., 

managed funds and institutional investors) are likely to experience a material change in the 

overall value of their portfolios.  Even if an alpha shift is positive and small, institutional 

investors would add dollars to their portfolios while individual investors would add pennies, 

at most. One interesting note about this study is the post announcement window start ten 

days after. Thus, even if the investor did not invest until days after the announcement he 

would still see an increase in his portfolio. 
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The results of this study also show that IT investment announcements have a greater 

effect on beta than alpha.  Both individual and institutional investors may capitalize on the 

change in beta to grow their portfolios.  For example, investors would see significant growth 

in their portfolios during a bull market if they traded based on the IT Investment 

announcements.  However, institutional investors are more likely to trade on this 

information because they have access to the necessary financial and human resources to 

accomplish this successfully.  Thus, a substantial portion of the portfolio growth would go to 

institutional investors. 

 

Limitations 

There is always the possibility the current results were driven by contemporaneous 

variables that influence market movements not attributable to the IT announcements.  The 

current study controls for the effects of a number of important variables that influence 

market movements by examining the IT announcements using the Fama-French 3 factor 

model1.  The results of this analysis were consistent with the market model. 

As noted earlier, due care was also taken to isolate the IT announcements from 

other firm-specific events (e.g. earnings, dividends and/or acquisition announcements).  

Finally, a case can be made that the large sample size covering a substantial time period 

would most likely result in any contemporaneous firm effects being randomized across the 

sample firms without any material impact on the results.   

                                                      
1 Because the CAPM oversimplifies the market by comparing excess investor returns to the market 

using only beta, the Fama-French 3 factor model was used to control for the impact of important variables that 
influence the market’s movements including differences between small and large cap stocks and value and 
growth stocks.  
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Another potential limitation is that not all IT investment announcements during the 

time period examined were included in the analyses.  The likelihood is small that IT 

announcements were either systematically excluded or enough were excluded to change 

the study results.  The robustness of the study results also attests to this fact.    

Another possible study limitation is that the results reported above took place during 

a bull market where stock prices typically increase and investors are euphoric.  During a 

bear market, however, stock prices decrease and investor pessimism increases (as occurred 

over the last 20 years in Japan).  As a result, transient investors are less likely to invest 

during a bear market because stock prices are not increasing.    

 

Conclusions and Future Research Directions 

This study used regression discontinuity methodology to examine long-term shifts in 

alpha and beta following the announcement of specific IT investments.  The analysis of 810 

IT investment announcements showed that IT investments result in positive shifts in both 

alpha and beta overall.  Additional analyses showed that positive alpha shifts occurred for 

high IT-intensive firms, larger firms, firms that invest in informate technologies and firms 

investing in IT after 1992.  There were also positive beta shifts for small firms, high IT-

intensive firms and firms that invest in informate and transformate technologies.  Only firms 

that invest in automate technologies displayed negative beta shifts.  

These results show that investors who invest in firms that adopt IT increase their 

portfolio returns.  However, not all investors have the resources needed to invest wisely in 

IT investing firms.  Thus, this raises the question of “Who is investing in IT investing firms?” 

Future researchers can address this question using both experimental and market 

data.  For example, experimental data can be used to compare the investment results of 
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expert and novice investors.  Using market data, researchers should be able to examine the 

buying/selling of the stock of IT investing firms surrounding an IT investment 

announcement.  This examination should provide additional support for prior studies’ 

conclusions that IT investment announcements matter.  This research should also provide 

practical insight about the types of investors who profit from investing in IT investing firms.   

Another question that should be addressed in future research is “Does the timing or 

informational content of IT investment announcements affect investor behavior?”  Because 

IT investment announcements are selectively written and released, it would appear that the 

management of IT investing firms believes they do.  This examination could be best 

accomplished using content-analytic methods such as those developed in the behavioral 

sciences (Asquith, Mikhail, & Au, 2005). 
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TABLE 1:  Summary of Selected BVIT Event Studies 

 
Study Primary Variables Examined Summary of Findings 

Dos Santos, B., G. K. 
Peffers, et al. (1993) 

• Firm’s Industry – financial vs. 
manufacturing 

• Innovation – innovative vs. 
non-innovative 

No abnormal returns 
for full sample.  
Innovative IT 
investments present 
positive abnormal 
returns 

Hayes, D. C., J. E. 
Hunton, et al. (2000) 

• Firm Size – small vs. large 
firms 

• Firm Financial health 

ERP announcements 
display positive 
abnormal returns.  
Small healthy firms 
have more positive 
returns than large 
and small unhealthy 
firms 

Im, K., K. Dow, et al. 
(2001) 

• Firm’s Industry – financial vs. 
non-financial 

• Firm Size – Small vs. large 
firms 

• Time –  Productivity Paradox 
(pre 1991 vs. post 1991) 

Size and time help 
explain stock price 
reaction to all IT 
investment 
announcements.  
Reactions is initially 
negative and become 
positive over time 

Chatterjee, D., V. J. 
Richardson, et al. 
(2001). 

• CIO hire -  external vs. internal 

• IT transformative vs. non IT 
transformative 

• Time – 1995-1998 vs. other 
 

Positive abnormal 
returns for the 
creation of CIO 
positions for firms 
within IT 
transformative 
industries 

Subramani, M. and 
E. Walden (2001) 

• Type of Firm – brick and 
mortar vs. net firms 

• Tangible versus digital goods 

Compares business-
to-consumer (B2C) 
and business-to-
business (B2B) firms.  
E-commerce 
investments do 
increase shareholder 
value.  B2C provide 
the biggest increase. 

Chatterjee, D., C. 
Pacini, et al. (2002) 

• Firm Size – small vs. large 
firms 

• IT infrastructure vs. IT 
application 

• Growth prospects 

More positive 
abnormal returns for 
IT infrastructure than 
IT application 
investments 
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• Diversity – number of lines of 
business 

• Firm’s Industry – service vs. 
non-service 

• Firm’s Industry – financial vs. 
non-financial 

• Firm’s Industry – IT producing 
vs. non IT producing 

Dehning, B., V. J. 
Richardson, et al. 
(2003) 

• Firm’s Industry – financial vs. 
non-financial 

• Firm’s Size – small vs. medium 
vs. large firms 

• Industry IT Strategic role 

• IT investment strategic role 

IT Strategic role help 
explains stock market 
response to IT 
investments. Largest 
positive abnormal 
returns for IT 
investment 
announcements with 
transformative 
strategic role for both 
industry and 
investment 

Hunter, S. D. (2003) • IT investments – explorative 
vs. exploitative 

No abnormal returns 
for either explorative 
or exploitative IT 
investments 

Agrawal, M., R. 
Kishore, et al. (2006) 

• Outsourcing  intent 

• Outsourcing  swiftness 

• Outsourcing  complexity 
 

Positive abnormal 
returns for firms that 
incorporate as 
outsourcing as part of 
strategy and in a 
quick manner 

Oh, M. J. Gallivan, et 
al. (2006) 

• Stock return volatility 

• IT Strategic role 

• Asset-specific IT resources 

• Source of announcement 

• Market to book ratio 

• Firm size – small vs. large firms 

• Firm’s industry –  Financial vs. 
non-financial 

 

General support for 
IT investments.  
However, if 
investment is too 
large or contains 
sensitive competitive 
information, 
investors view the 
investment 
negatively. 

Khallaf, A. and T. R. 
Skantz (2007) 

• CIO characteristics  – 
experience in IT 

• CIO characteristics  – new 
position 

• CIO  characteristics – graduate 
degree vs. non-graduate 
degree 

CIOs who have 
experience and 
education add value 
to the firm. 
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• Firm size  – small vs. large 
firms 

• CIO appointment – internal vs. 
external 

Nagm and Kautz  
(2008) 

• Time – Y2K period 

• Time – technology bubble 

• Time – post technology 
bubble 

• Firm size – small vs. Large 
firms 
 

Positive abnormal 
returns for smaller 
firms and all time 
periods 

 

 
Table 2:  Number of IT investment Announcements by Source  

        

Source     Number of announcements  

Chatterjee et al. (2002)    112  

Hayes et al. 2001   85  

Im et al. (2001)   238  

Hunter (2003)   150  

Chatterjee et al. (2001)   96  

Additional Collected   287  

Less Duplicates and non-locatable announcements (158)  

Total Usable IT Investment Announcements  810  

        

 
Table 3: Number of usable IT investment Announcements 

by Year 
        

Year Number Year Number 

1982 5 1995 88 

1983 1 1996 69 

1984 3 1997 85 

1985 26 1998 59 

1986 11 1999 22 

1987 17 2000 49 

1988 17 2001 32 

1989 18 2002 35 

1990 22 2003 25 

1991 21 2004 13 

1992 38 2005 6 

1993 57 2006 11 

1994 74 2007 6 

   Total 810 
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Table 4: Descriptive Statistics 
 

Variable N Mean Median Std Dev Minimum Maximum 

       

Daily Returns 388574 0.0007 (0.0002) 0.0298 (0.5786) 1.0000 

Market Return 388574 0.0011 0.0016 0.0071 (0.1039) 0.0693 

Alphapre  810 0.0001 0.0001 0.0016 (0.0069) 0.0150 

Alphapost 810 0.0002 0.0002 0.0030 (0.0600) 0.0271 

Betapre 810 1.0664 1.0400 0.5441 (0.8700) 3.5100 

Betapost 810 1.0427 1.0000 0.5377 (1.1100) 5.3800 
Size (Total Assets) 810 9,406.77 669.14 29,227.70 0.25 457,951.34 

Sales 810 14,002.50 4,836.48 25,981.99 9.55 265,906.00 

Return on Assets 810 0.3355 0.2641 2.9402 (49.2400) 13.1791 

Return on Equity 810 0.0518 0.1208 3.0949 (73.9466) 2.6282 

Return on Sales 810 0.0215 0.0415 0.2391 (2.9969) 0.9572 

Quick Ratio 810 1.2527 0.9645 1.2208 0.0770 14.6776 

Employees 810 75.38 23.35 145.41 0.06 825.00 

Total Debt 810 10249.67 1010.83 30895.25 0 276440 

Debt to Equity 810 1.9093 0.6807 7.0171 0 151.3740 

 
• Firm return: calculated return for the individual firm from event date i to date t less the risk free rate,  

• Market return: calculated return for the market from event date i to date t less the risk free rate,  

• Size (Total Assets): Total assets of the firm, in millions, 

• Sales: Total sales in millions, 

• Return on Assets: Net income divided by total assets,  

• Return on Equity: Net income divided by shareholders equity, 

• Return on Sales: Net income divided by sales, 

• Quick Ratio: Current assets less any inventories, divided by the firm’s current liabilities,   

• Employees: Number of employees for the firm, in thousands, 

• Total Debt: Total debt in millions, 

• Debt to equity: Total debt divided by total shareholders’ equity  
 

 
 

 
 

Table 5: Results of the Regression Discontinuity Analysis 

    

Variable Estimate T –value P Value 

Intercept -0.0006 -9.48 <.0001 

Market (β1) 1.1853 124.35 <.0001 

Prepost (β3) 0.0002 2.07 0.0386 

Market*Prepost (β2) 0.0472 3.62 0.0003 

    
Note: n=388,574, R2 = .0827, F = 11547.20, p<.0001 
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Table 6: Results of Regression Analysis 
Panel A: Productivity Paradox – Pre 

Variable Estimate T -value P Value 

Intercept -0.0001 -0.74 0.4597 

Market (β1) 1.3313 75.97 <.0001 

Prepost (β3) -0.0003 -1.89 0.0592 

Market*Prepost (β2) -0.0327 -1.33 0.1851 
    
Note: n=68,586, R2 = .1421, F = 3787.80, p<.0001 

 

Panel B: Productivity Paradox – Post 

Variable Estimate T -value P Value 

Intercept -0.0007 -9.43 <.0001 

Market (β1) 1.1552 105.22 <.0001 

Prepost (β3) 0.0003 2.63 0.0085 

Market *Prepost (β2) 0.0647 4.33 <.0001 

    
Note: n=319,988, R2 = .0750, F = 8539.71, p<.0001 

 
 

 
 

 

Table 7: Results of Regression Analysis  
Panel A: Small Firms 

Variable Estimate T –value P Value 

Intercept -0.0005 -5.66 <.0001 
Market (β1) 1.2465 81.75 <.0001 

Prepost (β3) 0.0002 1.29 0.1973 

Market *Prepost (β2) 0.0764 3.71 0.0002 
    

Note: n=191,268, R2 = .0713, F = 5261.57, p<.0001 
    

Panel B: Large Firms 
Variable Estimate T –value P Value 

Intercept -0.0006 -8.98 <.0001 
Market (β1) 1.1152 104.93 <.0001 
Prepost (β3) 0.0002 1.97 0.0493 

Market *Prepost (β2) 0.0005 0.03 0.9724 
    

    
Note: n=197,306, R2 = .1135, F = 7629.49, p<.0001 
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Table 8: Results of Regression Analysis 

Panel A: IT Intensive Firms  - Low 

Variable Estimate T -value P Value 

Intercept -0.0005 -4.62 <.0001 

Market (β1) 1.1764 74.6 <.0001 

Prepost (β3) 0.0001 0.61 0.5399 

Market *Prepost (β2) 0.0097 0.46 0.6481 

    

Note: n=128,961, R2 = .0890, F = 4141.03, p<.0001 

    

Panel B: IT Intensive Firms - High 

Variable Estimate T –value P Value 

Intercept -0.0001 -8.37 <.0001 

Market (β1) 1.1907 99.4 <.0001 

Prepost (β3) 0.0002 2.03 0.0421 

Market *Prepost (β2) 0.0720 4.36 <.0001 

    

Note: n=259,613, R2 = .0794, F = 7399.35, p<.0001 
 

 
 
 
 




