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1. Introduction

We examine the relation between the implementation of enterprise systems (ES) and
improvements in the firm’s information environment. ES are commercialized information
systems that integrate and automate business processes across an entity’s value chain
located within and across organizations. ES are purported to improve a firm’s internal
information environment by enhancing the transparency of operations across business
units with related improvements in managerial decision making (Davenport 2000; Sia,
Tang, Soh, and Boh 2002; Hitt, Wu, and Zhou 2002). However, evidence about the rela-
tion between ES implementation and the internal information environment is limited and
largely based upon management perceptions. We test whether ES implementations
improve the manager’s information environment by examining a product of management’s
access to internal information, namely the quality of management forecasts.

ES represent an increasingly popular technology investment in many worldwide orga-
nizations.1 However, as one of companies’ largest IT investments, ES implementation
involves dramatic costs (e.g., time, money, and internal resources) and extraordinary
technical and business risks (Hitt et al. 2002). These conditions raise the importance of
documenting the benefits of information technology investments as emphasized in prior
literature and in practice (ITGI 2005; Dehning and Richardson 2002; Hitt et al. 2002;
Hunton et al. 2003; Melville, Kraemer, and Gurbaxani 2004). Prior empirical studies
examining the benefits of ES primarily focus on broad operating performance measures
and provide mixed evidence (e.g., Poston and Grabski 2001; Hitt et al. 2002; Hunton, Lip-
pincott, and Reck 2003; Nicolaou 2004; Chapman and Kihn 2009).2 In contrast, we focus
on a more specific operating artifact coming out of the firm’s internal information envi-
ronment. Because a main purpose of ES is to accommodate the integration and support
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1. According to Gartner, Inc., worldwide enterprise software market has been recovering since 2009 and

reached $267 billion in 2010. They predicted a worldwide market growth of about 9.5 percent in 2011 and

continuous growth through 2015. The North America enterprise software market reached about $112.9 bil-

lion in 2010 and it is expected to surpass $158 billion in 2015 (Gartner Inc. 2011).

2. Specifically, studies generally find positive association between ES adoption and operating performance

when comparing ES adopters to non-ES adopters (Hitt et al. 2002; Hunton et al. 2003; Nicolaou 2004).

However, when comparing pre- and post-ES operating performance within the ES adopters, studies gener-

ally fail to find improved performance after the implementation of ES (Poston and Grabski 2001; Hitt et al.

2002).
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of the various business processes and information needs of a company (Davenport 1998;
Klaus, Rosemann, and Gable 2000), whether ES implementation improves the firm’s inter-
nal information environment provides important evidence on the benefit of ES.

Most prior research attempting to document the information benefits of ES is based
primarily on vendor-provided cases and surveys of management perceptions of their inter-
nal information environments (e.g., Shang and Seddon 2002; Spathis 2006). We study a
distinct management decision-making outcome, namely management earnings forecast. We
choose to examine management earnings forecast for two reasons. First, management
forecast represents a key voluntary disclosure mechanism that managers use to mitigate
information asymmetry problems and to improve a firm’s reputation for transparent and
credible reporting (e.g., Coller and Yohn 1997; Graham, Harvey, and Rajgopal 2005).
Second and more importantly, management generally bases its forecasts on accounting
and nonaccounting information provided by the firm’s internal systems. Thus, the issuance
and quality of management forecasts have direct links to the firm’s internal information
quality, which provides us a distinct measurable outcome of the firm’s information system.

Disclosure theory suggests that as managers receive better internal information they
are motivated to provide voluntary disclosures about the firm’s operations in an attempt
either to reduce agency costs or signal their ability to manage the organization (e.g.,
Diamond 1985; Trueman 1986; Verrecchia 1990). Given these incentives and the purported
enhancements to internal information environments provided by ES, we hypothesize that
after an ES implementation, management forecast disclosures will occur more often and
be more specific and accurate. We test our hypothesis using a sample of firms announcing
the completion of ES implementations from 1995 to 2008.

Our tests include both a matched control sample and a within-firm design to test the
differences between the pre- and post-ES implementation. Consistent with disclosure the-
ory and improvements in the firm’s internal information environment, we find that, after
ES implementation, ES firms are more likely to issue management forecasts and issue
more accurate forecasts than the matched control sample. After controlling for known
determinants of management forecast disclosure and forecast accuracy, such as financial
performance and volatility, ES implementers have 1.24 times the odds of issuing forecasts
than the matched-control sample after the ES implementation period. ES implementers
also have 36 percent smaller forecasts errors (as deflated by stock price) after the imple-
mentation period compared to the matched-control sample. In contrast to the above
results, we find no difference in forecast issuance and accuracy between the two groups
prior to the ES implementation periods. Although we do not find differences in forecast
specificity after ES implementation, we find that ES firms issued less specific forecasts
prior to implementation compared to the control sample. To mitigate potential self-selection
and endogeneity concerns, we also compare ES firms three years prior to ES implementa-
tion with themselves three years after implementation. The results are similar to those we
obtain using a matched control sample.

One alternative explanation on the positive associations between ES implementation
and management forecast properties is the potential that ES allow managers to manipulate
accounting data more easily in order to meet reported forecasts.3 To rule out this alterna-
tive explanation, we also test whether ES implementations are subsequently associated
with greater indications of earnings management. The lack of an increase in earnings
management would support the argument that management’s access to improved internal
information drives improved management forecast quality after ES implementation, rather
than the increased propensity to manage earnings. The results provide no support for the

3. Because we measure forecast accuracy as the scaled absolute value of the difference between reported earn-

ings and management forecast, accuracy is also influenced by the reported earnings.
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contention that ES enhance the ability of managers to manage earnings. In fact, for
several earnings management proxies, our tests are consistent with a decrease in earnings
management after the ES implementation (as proxied by lower propensity to meet or beat
analyst forecasts, fewer financial misstatements, and enhanced earnings informativeness).

Our paper contributes to an ongoing literature stream in accounting, auditing and
information systems that addresses the impact of technology on a firm’s internal informa-
tion environment. For example, recent studies document improved financial reporting
quality resulting from implementation of technology related to the controls over financial
reporting such as internal control monitoring technology (Hunton, Mauldin, and Wheeler
2008; Masli, Peters, Richardson, and Sanchez 2010), and from implementation of financial
reporting technology, such as XBRL (Hodge, Kennedy, and Maines 2004). In contrast,
our study considers accounting and operational technology that incorporates functions
not only related to the financial statement reporting, but also internal information regard-
ing ongoing operating decisions, which are instrumental in forming the projection of
future earnings (as opposed to simply recording and reporting historical financial state-
ments). Specifically, we provide new archival evidence about the positive effect of ES tech-
nology on management forecast quality, which is consistent with the argument that ES
improve the internal information that managers use to form their earnings forecasts.

Beyond issuing financial statement forecasts, we note that such internal information is
also the basis for many day-to-day operational decisions. Therefore, our findings should also
be of interest to readers who desire a greater understanding of the effect of ES on not only
financial statement data but also other operational management decisions. For example,
Chapman (2005) argues that even if the use of enterprise systems is well established amongst
practitioners, academic research holds value to the extent that it extends our knowledge
about how such systems impact the nature of management control or operational decisions.
To our knowledge, this study is the first to provide archival evidence of the impact of ES on
a specific management control outcome — forecasts of companies’ future earnings, as fore-
casts also reflect decisions that management will make with respect to operational choices.

Finally, our study also has implications for management forecast disclosure literature.
Most prior studies examining the determinants of forecast quality have focused primarily on
the incentives for management forecasts, such as litigation concerns and insider trading
motives. Prior archival research places little attention upon the technology or information
available to management in making its voluntary disclosure decisions. For example, Hirst,
Koonce, and Venkataraman (2008) identify a distinct gap in the management forecast litera-
ture regarding the antecedents of the voluntary disclosure decision, which includes the nature
of management’s access to internal information. Previous studies uses internal control disclo-
sures to proxy for the quality of information that management uses in making forecasts
(Feng, Li, and McVay 2009; Li, Peters, Richardson, and Watson 2011). We extend these
studies by considering the nature of the system where controls reside, as opposed to a focus
on the reported presence of individual material control weaknesses.

The paper is organized as follows. First, we develop our hypothesis, following a brief
review of the ES literature and information quality. Then, we describe our methodology
and sample. Finally, we discuss the results and conclude the study.

2. Literature review and hypothesis development

Enterprise systems and firm’s internal information environment

Enterprise Systems (ES) reflect a variety of technology applications that integrate business
functions and respond to real-time information (Davenport 1998; Spathis 2006).
Hendricks, Singhal, and Stratman (2007) and Bendoly, Rosenzweig, and Stratman (2009)
describe such systems as integrated transaction, planning, and resource management
systems that coordinate information across enterprise functions. While ES technology
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commonly includes enterprise resource planning (ERP) systems, prior research also views
such systems as encompassing more than core ERP functionalities. Other forms of ES
technology also include decision support functions such as supply chain or customer rela-
tionship management systems (Hendricks et al. 2007; Bendoly et al. 2009).4 As ES capture
increasingly wider ranges of business functions and larger and timelier transactional data-
sets, the firm should have fuller, broader, and more complete information sets.

Prior evidence regarding ES benefits often results from surveys of management percep-
tions. For example, using ES vendor-provided cases and interviews with managers of 34
companies adopting ES, Shang and Seddon (2002) find that with the centralized databases
and built-in data analysis capabilities, managers perceive that ES aid planning activities.
They also document perceptions by managers who think that ES help organizations to
achieve better resource management, improved decision making, and improved perfor-
mance in different operating divisions of the organization. Similarly, based on a meta-
analysis and survey of 12 academic experts, Klaus et al. (2000) find that the benefits of ES
include enhanced completeness, transparency, and timeliness of information needed to
manage an organization’s business activities. Using a survey of 73 companies that
implemented ES, Spathis (2006) identifies the top perceived information benefits from ES
implementation as 1) improved quality of reports, 2) reduction of time for issuing of
reports, and 3) improved decisions based on timely and reliable information.

Beginning with the premise that better internal information should improve manage-
ment decisions and thus firm performance, Chapman and Kihn (2009) argue that the link
between the perceived internal information benefits of ES implementations and actual
performance is not a direct relationship. In particular, their survey findings show that
managers’ perceptions of perceived ES success were a function of the extent of organiza-
tional integration created by the implementation of an ES, rather than business perfor-
mance outcomes. On the other hand, their findings are consistent with a link between the
presence of ES and management’s confidence in their internal information. This link
results from the improved integration of information across disparate business units.
However, their study is limited in its ability to associate these linkages with distinct
management decision outcomes, such as the formation of forecasts.

Despite prior survey findings, archival evidence of ES benefits is limited and mixed.
Consistent with the prior literature of management’s ES perceptions, Brazel and Dang
(2008) argue that ES can positively impact internal information quality by providing man-
agement with real-time information concerning the financial condition of the company
and eliminate barriers between accounting cycles allowing managers unprecedented access
to information. Using a sample of firms from 1993–1999, they find a reduction in the time
difference between the firm’s actual earnings announcement date and fiscal year end after
the implementation of an enterprise resource planning system, suggesting an improvement
in the timeliness of information (Brazel and Dang 2008).5

4. Management forecasts need to incorporate nonaccounting information to be most accurate. For example,

good relationships with customers can help managers predict sales more accurately, and good relationships

with suppliers can help managers predict cost of goods sold more accurately; both items are very important

inputs when managers form their forecasts (Fairfield, Sweeney, and Yohn 1996; Lundholm and Sloan

2006). Table 2 provides a description of the specific ES types identified in the current study.

5. In contrast to these benefits, Brazel and Dang (2008) also document an increase in earnings management

indicators based on the sample of ERP implementations during 1993–1999. They acknowledge that earnings

management results may be driven by the earliest waves of ES adoptions that were prone to disruptions to

systems safeguards and internal controls. Consistent with this latter argument, Morris and Laksamana

(2010) find a negative association between short-term discretionary accruals and ERP implementations

between 1994 and 2003. We provide additional tests to address the potentially confounding impact of possi-

ble changes in earnings management behavior on our results in the additional analyses section.
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Assuming linkages between internal information, management decisions, and firm per-
formance, other studies attempt to test the link between ES implementations and firm-
wide profitability measures (e.g., Poston and Grabski 2001; Hunton et al. 2003). However,
these examinations provide either mixed or inconclusive evidence. More recent studies
argue that the relation between ES and broad profitability measures are context-specific
(e.g., Wier, Hunton, and HassabElnaby 2007; Kallunki, Laitinen, and Silvola 2010).
Related to perceptions, studies consider the market reactions or experimental analysts’
responses to announcements of ES implementations (Hayes, Hunton, and Reck 2001;
Hunton, McEwen, and Wier 2002; Ranganathan and Brown 2006). In general, these stud-
ies find positive market reactions and analysts’ responses to ES implementation announce-
ments, which are consistent with the perceived internal information benefits documented
in the survey-based literature. However, these studies do not examine the impact of ES on
measures of information quality, which is instrumental for decision making.

In sum, prior research suggests that ES improve internal information quality by giving
managers access to greater amounts of information, and timelier and more accurate infor-
mation, which should enhance their ability and confidence in providing forecasts. How-
ever, despite the perceived benefits of such systems, it is still unclear whether such systems
are actually tied to better management judgments and decision making (Bendoly et al.
2009). In the following section we examine the linkages between ES implementation and a
distinct management decision outcome, namely management earnings forecasts resulting
from the firm’s information environment.

Internal information environment, management forecasts, and enterprise systems

Disclosure theory indicates that as managers receive better internal information they have
incentives to provide voluntary disclosures about the firm’s operations in an attempt
either to reduce agency costs or signal their own ability to manage the organization
(Diamond 1985; Trueman 1986; Verrecchia 1990). These disclosures coming from internal
information can take the form of management earnings forecasts.6 For example,
Diamond (1985) argues that managers have incentives to release their internal informa-
tion, including earnings forecasts, in an attempt to reduce costly private information
acquisition on the part of shareholders. Trueman (1986) argues that managers will release
earnings forecasts as a signal about their own superior management abilities. Moreover,
Trueman asserts that this incentive is tied to the inherent quality of the internal informa-
tion in improving management’s ability to control the production decisions of the organi-
zation. Notable to the current study, Verrecchia (1990) suggests that an increase in the
quality of internal information received by a manager will result in more voluntary
disclosures. In addition, because managers are concerned about their forecasting reputa-
tions (Graham et al. 2005), and they face potential market penalties as a result of
releasing poor-quality forecasts, managers’ incentives to disclose their inside information
about the firm’s future prospects will also be tempered by the presence of poor internal
information. Thus, managers who have access to lower quality internal information are
more reluctant to provide forecasts and more prone to provide less specific forecasts
(Feng et al. 2009).

Healy and Palepu (2001) assert that the extent to which management forecasts
mitigate the information asymmetry in the capital market or provide signals about
management’s ability largely depends on the degree of accuracy of financial forecasts.

6. Prior studies suggest that investors and analysts use the information incorporated in management forecasts.

For instance, the earnings surprise imbedded in a management forecast influences prices (Patell 1976; Pen-

man 1980; Pownall and Waymire 1980; Waymire 1984) and alters investors’ earnings expectations (Baginski

and Hassell 1990; Jennings 1987; Williams 1996). Analysts also revise their forecasts in response to manage-

ment forecasts, resulting in more accurate forecasts (Waymire 1986; Baginski and Hassell 1990).
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Regardless of a manager’s incentives or ability to compile information into a forecast,
forecasts based on poor-quality inputs will likely be less accurate. Consistent with this
argument, prior research find that the presence of material weaknesses in internal control
over financial reporting is negatively associated with management forecast accuracy (Feng
et al. 2009; Li et al. 2011).

As discussed above, we argue that management earnings forecasts depend on the qual-
ity of the internal information used by managers to form their forecasts. Because ES
potentially enhance the completeness, transparency, and timeliness of data, managers of
ES firms should have higher quality information to develop earnings forecasts. For exam-
ple, a feature of ES is the ability to link sales forecasts to budgets and operations that
could lead to an accurate forecast of company earnings (Davenport 1998). Thus, all else
equal, a manager using more accurate, timely, and precise internal information should be
more likely to provide earnings forecasts and be able to produce more specific and more
accurate forecasts. Following disclosure theory and the purported internal information
environment benefits of ES, our hypothesis is stated as:

HYPOTHESIS ES implementation is associated with higher management forecast quality –
as measured by forecast issuance, specificity, and accuracy.

3. Research design

Sample selection

We collected ES implementation media announcements between 1995 and 2008 from
Lexis-Nexis Academic’s Wire Service Reports. Following the definition of ES by Hen-
dricks et al. 2007 and Bendoly et al. 2009, we consider a broad view of ES that includes
Enterprise Resource Planning systems (ERP) and other types of ES, such as Supply
Chain Management systems (SCM), and Customer Relationship Management systems
(CRM).

Following prior ES research (e.g., Nicolaou 2004), we focus on the time of actual ES
completion (i.e., went-live) instead of ES adoption, because there are large differences in
the time length of ES implementations among companies.7 We followed a systematic pro-
cess to search for ES “went-live” announcements. To conduct the search, we used a com-
bination of keywords including “implemented”, “deployed”, and “went-live” along with
the names of popular enterprise system vendors. Similar to prior ES literature (e.g., Hayes
et al. 2001; Nicolaou 2004), the sample includes vendors such as SAP, Oracle, PeopleSoft,
Baan, Hyperion, QAD, and i2, among others.8 The search yielded an initial sample of
5,790 announcements. Then every ES implementation announcement was read in detail to
identify the actual “went live” announcement, which resulted in 1,384 announcements,
among which 915 were related to public firms with a Global Vantage Key number
(GVKey). We further deleted duplicate ES announcements. These procedures yielded 781
public firms that implemented ES.

Among the 781 ES implementation observations, COMPUSTAT covered 587 firms. To
obtain the necessary management forecast data, we then required coverage of ES firms by
the First Call database and availability of all necessary financial data. Our final test sample

7. Several media reports and research articles (e.g., Nicolaou 2004) have documented that the actual ES imple-

mentation can take from 6 months up to 6 years.

8. We conducted variants of the following searches in PR Newswire and BusinessWire to find ES firms: (ERP) or

(SAP) or (Oracle) or (Peoplesoft) or (Baan) or (Hyperion) or (i2) or (Sage) or (Microsoft) or (CDC) or (Law-

son) or (Epicor) or (Visma) or (QAD) or (Global Solutions) or (Agresso) or (Epicor) or (IFS) or (Enterprise

systems) and (or within 25 words of) (implement) or (deploy*) or (went live) or (begin*) or (goes live).
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consists of 353 unique firm ES implementations.9,10 Table 1 panel A lists the observations
resulting from the sample selection process by year. Table 2 panel A provides a listing of
the observations by 1-digit SIC code. Heavy Manufactured Products and Light Manufac-
tured Products have the largest number of ES firms, followed by Wholesale and Retail
Trade. Table 2 panel B provides the observations by ES type. ERP is the most popular ES
type, followed by Supply Chain Management.

Our tests include both matched-control firms and a pre/post within-sample designs.
We define the year of implementation as the time period t, which we use as the base year
for our matching procedure. We match each of the 353 firms with a control firm who did
not implement an ES in the same period. Following matching criteria proposed by Barber
and Lyon 1996, our matching criteria include industry and size. Industry was matched by
2-digit SIC code. Size was matched by the closest assets.11 The matching procedure pro-
duced 353 ES firms matched with 353 non-ES firms with all the necessary data in year
t for the forecast disclosure analysis. We follow the same matching procedures for the
forecast specificity and accuracy tests.

Following prior accounting literature, we perform a series of procedures similar to
those described in Hunton et al. 2003, to ensure that non-ES firms included in the control
sample had not implemented an ES before or during the sample period of a given ES
firm.12 First, we conduct a telephone survey to determine whether the identified non-ES
firms had indeed implemented ES before or during our sample period.13 With respect to
nonresponding firms, we search through Lexis-Nexis and annual reports using a variety of
search strings to identify ES adoptions or implementations to ensure there were no ES dis-
closures among our non-ES firms. As a result of the procedures, we find 21 non-ES firms
in the forecast disclosure sample, and 8 non-ES firms in the forecast accuracy sample that
implemented ES before or during our sample period. We thus exclude them and selected
new matches. The new matches were subject to the telephone survey, Lexis-Nexis and
annual report search procedure to ensure no ES disclosures, and none were found.

Prior studies normally examine three years after the ES implementation because it
normally takes several years for the benefits of ES implementation to accrue (e.g., Hun-
ton et al. 2003; Nicolaou 2004). To help rule out the alternative explanation that ES
firms are different from non-ES firms initially, we also compare ES firms with non-ES
firms in the three years prior to the ES implementation. Thus, our firm-year observations

9. An untabulated review of the final sample shows that the average number of reported ES modules imple-

mented by a firm was two.

10. We conduct t-tests to compare assets, ROA, and leverage at the end of ES implementation year of the 353 ES

firms with the original 587 ES firms (459 firms have necessary financial data from COMPUSTAT). There is no

difference in any of the three measures between the two groups. We also compare the industry difference

between the final ES sample and the original sample based on 1-digit SIC code. The percentage of firms in each

industry is very similar between the two groups except for Finance, Insurance and Real Estate (1-digit SIC

code = 6), where 3.4 percent of the ES sample but 7.2 percent of the original sample is in that industry.

11. One major event that did not affect all public companies equally is SOX Section 404 reports, as only firms

with public floats of $75 million or greater are required to comply. Based on the internal control data in

Audit Analytics, we find that 99 ES firms have complied with Section 404 during our sample period, and

all their matches have also complied.

12. Non-ES firms could implement ES after our sample period, which should have no impact on our results.

13. The phone survey generally proceeded in this way:

“I’m a researcher with the University of XXX and we are studying the benefits of having an enterprise

system.”

“Does your company have an enterprise system?”

“Did you make any significant (or major) changes or have any significant (or major) updates to that sys-

tem from 20XX-20XX?”

Usually they would give a date, “Yes, we completely revamped the system in Nov 20XX” or “No, I’m not

aware of any significant changes during that time.”
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include three years prior to the ES implementation and three years after the ES imple-
mentation. For the forecast disclosure sample of 353 ES firms, we have 2,104 ES firm-
year observations, and 2,002 non-ES firm-year observations.14 Among the 2,104 ES

TABLE 1

Sample selection process

Panel A: Distribution of ES implementations by year

Year
ES announcements
of public firms

Firms that announced
ES implementation

Covered by
COMPUSTAT

Firms with
available data

1995 22 22 18 8

1996 20 20 19 4
1997 50 44 31 22
1998 87 74 41 29
1999 174 140 92 47

2000 143 108 69 44
2001 151 105 83 52
2002 59 59 56 32

2003 34 34 26 18
2004 42 42 36 26
2005 23 23 18 13

2006 26 26 23 16
2007 51 51 46 26
2008 33 33 29 16
Total 915 781 587 353

Panel B: Sample selection and data sources

Number
of firms

Number of
firm-years

Sample of firms with ES implementation from
1995–2008 covered by COMPUSTAT

587

Less: firms are not covered by First Call in the year of implementation 163

Sample of firms with ES implementation from 1995 to 2008 covered
by COMPUSTAT and First Call in the year of implementation

424

Less: observations without necessary data from COMPUSTAT 30
Less: observations without market return

data from CRSP

17

Less: observations without analysts following
data from First Call

24

Final ES sample for forecast disclosure 353 2,104

Less: observations without any annual
forecast from First Call

219

Less: observations without analysts forecast
prior to the management forecast

8

Final ES sample for forecast specificity 126 563

Less: observations without any point or

range annual forecast from First Call

36

Final ES sample for forecast accuracy 90 416

14. The firm-year observations are not exactly the same for ES and non-ES firms because firms may not have

necessary data in all years. We only require ES and non-ES firms to have necessary data in the matching

year, which is the ES implementation year t.
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observations, 850 are in the pre-ES implementation period, and 1,254 are in the post-ES
implementation period. Using the similar procedures, we obtain 126 ES firms with neces-
sary data in year t for forecast specificity analyses, matched with 126 non-ES firms,
which translates to 563 ES firm-year observations, and 592 non-ES firm-year observa-
tions. For forecast accuracy analysis, we have 90 ES firms, 416 ES firm-year observa-
tions, and 450 non-ES firm-year observations. Table 1 panel B provides a summary of
our sample selection process.15

Model specifications

To test the association between ES implementation and management forecast quality, we
focus on several aspects of management forecasts: forecast issuance, forecast specificity,
and forecast accuracy. We construct the following regression models to test our hypothesis:

TABLE 2

ES Firms by industry and ES type

Panel A: ES firms by industry

1-digit SIC code Industry ES firms

0 Agriculture, Forestry and Fishing 1
1 Mining and Construction 7

2 Light Manufactured Products 75
3 Heavy Manufactured Products 127
4 Transportation, Communications & Utilities 30
5 Wholesale and Retail Trade 45

6 Finance, Insurance and Real Estate 12
7 Services 49
8 Health Services 6

9 Public Administration and Non-classified 1
Total 353

Panel B: Firms by ES type

ES Type ES firms

Enterprise Resource Planning (ERP) 194
Supply Chain Management system (SCM) 49
Business Intelligence system (BI) 39

Customer Relationship Management system (CRM) 38
E-business platform 32
Enterprise Integration Application 1

Total 353

15. We conduct t-tests to compare assets, ROA and leverage at the end of ES implementation year of the 126

(90) ES forecast firms with the original 587 ES firms (458 firms have necessary financial data from COM-

PUSTAT). The ES forecast firms (both specificity sample and accuracy sample) are larger and have mar-

ginally higher ROA, which is consistent with the literature that larger firms and financially healthy firms

are more likely to issue forecasts. There is no difference in leverage between the ES forecast firms and the

original ES firms. We also compare the industry difference between the forecast sample and the original

sample based on 1-digit SIC code. The percentage of firms in each industry is very similar between the

two groups except for Wholesale and Retail Trade (1-digit SIC code = 5) and Finance, Insurance and Real

Estate (1-digit SIC code = 6). The percentages of firms in those two industries are 10.7 percent and 7.2

percent, respectively, in the original sample, while the percentages of firms in those two industries are 14.3

percent and 2.4 percent, respectively, in the forecast sample.
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DISCLOSURE ¼ b0 þ b1ESþ b2LNATþ b3ANALYSTþ b4AGEþ b5BETA

þ b6ABSCHGROA þ b7AF STDþ b8INST HOLDING

þ b9NEWEQUITYþ b10VOLATILITYþ b11ORG: CHANGE

þ b12COMPLEXITYþ b13FIN: CHALLENGESþ b14REGFD

þ YEAR DUMMIESþ e ð1Þ
SPECIFICITY ¼ b0 þ b1ESþ b2LNATþ b3ANALYSTþ b4AGE þ b5BETA

þ b6ABSCHGROAþ b7AF STDþ b8INST HOLDING

þ b9NEWEQUITYþ b10VOLATILITYþ b11ORG: CHANGE

þ b12COMPLEXITY þ b13FIN: CHALLENGESþ b14REGFD

þ b15HORIZONþ YEARDUMMIESþ e ð2Þ

ERROR ¼ b0 þ b1ESþ b2LNATþ b3ANALYSTþ b4AGE þ b5BETA

þ b6ABSCHGROA þ b7AF STDþ b8INST HOLDING

þ b9NEWEQUITYþ b10VOLATILITYþ b11ORG: CHANGE

þ b12COMPLEXITY þ b13FIN: CHALLENGESþ b14REGFD

þ b15HORIZONþ b16SURPRISE þ YEARDUMMIESþ e ð3Þ

We define the dependent variables as follows:
DISCLOSURE = 1 if the firm issued an earnings forecast during the fiscal period, and 0

otherwise.
SPECIFICITY = 1 if the forecast is a point forecast, and 0 if the forecast is a range, mini-

mum/maximum or qualitative forecast. If a firm issues multiple forecasts in a given
year, we use the average of forecast specificity throughout the year.

ERROR = the absolute value of the management forecast error (realized earnings less the
management forecast) / stock price at the end of year t � 1. If a firm issues multiple
forecasts in a given year, we use the average of forecast error throughout the year.
Our primary test variable (ES) is an indicator variable specified as 1 if a firm is the

ES firm, 0 if a firm is the matched non-ES firm. We track the implementation announce-
ment year for each ES firm, and compare the pre-ES and post-ES implementation periods.
Consistent with our hypothesis, to the extent that ES improve management’s internal
information environment, we expect management ability and confidence in providing fore-
casts to increase. Therefore, we expect that after the ES implementation (the post-ES
implementation period), ES firms are more likely to issue management earnings forecasts
(DISCLOSURE), issue more specific forecasts (SPECIFICITY), and their forecasts will
exhibit smaller errors (ERROR). To rule out the possible explanations that ES firms tend
to have a better information environment than the matched firms initially, or that better
information environment firms are more likely to implement ES, we also conduct the anal-
yses for the pre-ES implementation period, and then compare ES firms that have not yet
announced ES implementation to their matched non-ES firms. We expect there are no dif-
ferences in the various forecast properties for ES firms and the match firms prior to the
ES implementation. Finally, we extend our tests by considering a strictly within-firm
design whereby we measure the associations three years before and three years after ES
implementation for only firms that implement ES. We report t-statistics or chi-squares
based on robust standard errors in all our models to control for firm clustering effects
following Petersen 2009.
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Following prior literature, we include additional independent variables to control for
other possible determinants of management forecast properties. Table 3 describes the vari-
able definitions. Firm size (LNAT) is expected to be positively associated with manage-
ment forecast quality (e.g., Kasznik and Lev 1995), as larger firms tend to have more
experienced and knowledgeable staff. Previous studies have documented that analyst
following (ANALYST) is positively related to voluntary disclosure frequency (e.g., Lang
and Lundholm 1996). We include firm age (AGE), because mature firms might be more
experienced at providing guidance (Feng et al. 2009). We also control for BETA, as Ajin-
kya, Bhojraj, and Sengupta (2005) find BETA is negatively associated with management
forecast quality.

We next include variables that are related to the expected difficulty of predicting earn-
ings (Feng et al. 2009). ABSCHGROA is the absolute value of the change in return on
assets. AF_STD is defined as the standard deviation of analysts’ forecasts at the beginning
of year t in (1), and defined as the standard deviation of analyst forecasts for year t, prior
to the management forecast for year t in (2) and (3) where management forecast is avail-
able. Both variables are expected to be negatively associated with forecast quality. We also
control for institutional ownership and new equity offering. Prior studies find firms with
higher institutional shareholdings are more likely to issue forecasts and issue higher qual-
ity forecasts (Karamanou and Vafeas 2005). Firms that plan to issue new equity also have
stronger incentives to provide forecasts (Frankel, McNichols, and Wilson 1995), although
Kross, To, and Suk (2011) find insignificant association between new equity offerings and
forecast quality.

Following Feng et al. 2009, we perform a principal component analysis on 14 vari-
ables selected to proxy for the firm’s underlying volatility and innate uncertainty, as firms
with high volatility and uncertainty are expected to have poorer management forecast
quality. The principal component analysis identifies four factors: VOLATILITY, ORGA-
NIZATIONAL CHANGE, COMPLEXITY, and FINANCIAL CHALLENGES. Appendix
1 contains detailed discussions on the formation of the four factors.

Finally, we control for the passage of Regulation FD (REGFD) in all three models,
forecast horizon (HORIZON) in forecast specificity and accuracy model, and magnitude
of the revision suggested by the management forecast (SURPRISE) in the forecast accu-
racy model (Ajinkya et al. 2005). REGFD should be positively associated with manage-
ment forecast quality. HORIZON is expected to be negatively associated with forecast
specificity and accuracy, and SURPRISE is expected to be negatively associated with fore-
cast accuracy.

4. Results

Univariate results

Table 3 presents the univariate results for ES firms and matched non-ES firms. Panel A
shows the results for the pre-ES implementation period, and panel B shows the post-ES
implementation period. As indicated in panel A, the only difference we observe in the
management forecast properties between ES firms and non-ES firms before the ES imple-
mentation is that the ES firms tend to issue less specific forecasts (p-value = 0.069). How-
ever, we observe more differences between the two groups in the post-ES implementation
period (panel B). Compared to non-ES firms, ES firms are more likely to issue manage-
ment forecasts (p-value = 0.006) and issue more accurate forecasts after the ES implemen-
tation (p-value = 0.036). Related to specificity, in the pre-ES implementation period ES
firms tend to issue less specific forecasts than non-ES firms, while in the post-ES imple-
mentation period there is no significant difference between ES and non-ES firms.

With regard to control variables, ES firms and non-ES firms have very similar size. In
addition, ES firms are not different from non-ES firms in many other dimensions, such as
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change in ROA, analysts forecast dispersion, financial conditions, and forecast horizon.
However, compared to non-ES firms, in both pre- and post-ES periods, ES firms have
more analysts followings, are older firms, have higher institutional shareholdings, are more
likely to issue new equity, and are more volatile and complex.16 Because these features are
also associated with forecast properties, it is important to control for them in the regres-
sion models. In general, the univariate results prior to the ES implementation indicate the
ES firms are generally similar to the matched firms in the management forecast properties.
However, after they implement ES, several of the forecast quality measures of our test
firms become better than the matched control firms.

Multivariate results

Matched-sample analysis

Table 4 panel A (B) presents the regression results for management forecasts for ES firms
and matched non-ES firms in the pre (post-) ES implementation period. We use logistic
regression when the dependent variable is DISCLOSURE; otherwise we use OLS regres-
sions. For the pre-implementation tests (panel A), in all regression models except for
SPECIFICITY the ES firms are not different from non-ES firms in terms of management
forecast disclosure and forecast errors. For SPECIFICITY, the ES firms tend to issue less
specific forecasts than non-ES firms (ES coefficient = �0.083, p-value = 0.057). Thus, in
general, the forecast properties of ES firms are similar to the matched non-ES firms prior
to ES implementation. However, after the ES implementation (panel B), the forecast prop-
erties for ES and non-ES firms are quite different. Related to DISCLOSURE, ES firms
are more likely to issue management forecasts (ES coefficient = 0.217, p-value = 0.011). In
other words, in the post-ES implementation period the ES implementers had 1.24 times
the odds of issuing forecasts than the matched-control sample.17 For ERROR, we observe
that if the ES firms issue forecasts, their forecasts tend to have less error or, in other
words, be more accurate (ES coefficient = �0.004, p-value = 0.009). Economically, the ES
firms had 36 percent smaller forecasts errors after the implementation period compared to
the matched-control sample.18 Before the ES implementation, the forecasts for ES firms
are less specific compared to non-ES firms. However, after the implementation of ES, their
forecast specificity is not different from non-ES firms (p-value = 0.646). The univariate
and multivariate results combined support our hypothesis that firms are more likely to
issue higher quality management forecasts after the implementation of ES.19

For our control variables in both panels, larger, less volatile, and less complex firms,
firms with more analysts following, lower betas, smaller analysts forecast dispersions, lar-
ger institutional shareholdings, and new equity issuance are more likely to issue forecasts.
In the pre-ES period (panel A), firms in the post-Reg FD period are also more likely to
issue forecasts. In the post-ES period (panel B), older firms are more likely to issue

16. This may help explain why ES firms issue less specific forecasts in the pre-ES period, as prior studies find

forecast specificity is negatively associated with volatility and complexity (Ajinkya et al. 2005; Feng and

Koch 2010).

17. The odds ratio is calculated as eb or e0.217 (see Table 4 panel B for coefficients).

18. ES firms have management forecast errors (as deflated by stock price) that are 0.004 smaller on average.

This represents a 36.4 percent difference, considering that the mean forecast error was 0.011

([0.009 + 0.013]/2, see mean ERRORs in Table 3 panel B) in the post-ES implementation period.

19. When we control for the number of forecasts in the prior year to proxy for the forecasting experience, our

results remain qualitatively the same. We also control for the past forecast quality measured as whether

the company meets its own forecast in the prior year (Feng and Koch 2010). The sample for forecast

occurrence is significantly reduced (to only 33 percent) because it requires the company to have issued

point or range forecasts in the prior year. The untabulated results show that the forecast occurrence is

insignificant in either pre- or post-ES period. However, our results for forecast specificity and forecast

error remain unchanged after controlling for the past forecast quality.
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forecasts. For forecast specificity, in both panels, firms with larger institutional sharehold-
ings and in the post-Reg FD period tend to issue more specific forecasts. Older firms and
firms with more organizational changes and shorter forecast horizons also issue more spe-
cific forecasts in the pre-ES period, while larger firms issue more specific forecasts in the
post-ES period. Finally, for forecast accuracy, firms with more analysts following, larger
analysts forecast dispersion, more financial challenges, longer forecast horizons, and larger
forecast surprises have larger forecast errors in both periods. Younger firms, and firms
with fewer institutional shareholdings in the pre-ES period, and volatile but less complex
firms in the post-ES period also have larger forecast errors.

In sum, our regression results on management forecast properties suggest that there is
generally no difference between the ES firms and matched non-ES firms in various forecast
properties prior to an ES implementation period. However, after the ES implementation,
ES firms are significantly better in most of the forecast quality measures compared to the
matched firms. Thus, our results are consistent with the argument that ES improve firms’
internal information environments, which leads to better quality management forecasts.

Within-firm analyses

Our matched-sample tests are subject to certain limitations. First, similar to prior research,
we cannot completely eliminate the risk that a control firm was incorrectly labeled as a
non-ES firm. Second, some firm innate characteristics, such as volatility, could affect both
ES implementation decisions and management forecasts. In addition, firms’ ES implemen-
tation and disclosure policies are endogenously determined. To minimize the concerns
from these limitations, we also conduct within-firm analyses. In these analyses, we com-
pare ES firms’ forecast quality in the three years prior and three years after the ES imple-
mentation. By using ES firms as their own control, and to the extent that firm innate
characteristics do not change significantly before and after ES implementation, our within-
firm analyses help to mitigate the potential concerns associated with endogeneity, self-
selection, and correlated omitted variables as in all cross-sectional designs.

Table 5 reports the results for management forecast properties comparing ES firms
three years after the ES implementation with ES firms three years before the ES imple-
mentation. Our test variable, POSTES equals one if it is in the three years after the ES
implementation, zero if it is in the three years prior to the ES implementation. It is signifi-
cantly positive in the forecast disclosure (POSTES coefficient = 0.327, p-value = 0.001),
and significantly negative in the forecast error regression (POSTES coefficient = �0.002,
p-value = 0.092). Thus, consistent with our hypothesis, ES firms are more likely to issue
forecasts, and issue more accurate forecasts in the first three years after the ES implemen-
tation compared to the three years before the implementation. We find no significant
improvement in the forecast specificity, which could be attributable to an overall low like-
lihood of issuing specific point forecast in general.20

Additional analyses

Alternative earnings management explanations

Our hypothesis relies on the assumption that the improvements in management forecast
quality are a function of improvements in the firm’s internal information environment
attributable to the implementation of ES. However, our documented improvements in
management forecasts properties could also be due to an increase in management’s

20. The percentage of point forecast in the whole First Call sample is low (7 percent). If we examine point or

range forecast, which both can be transferred to a specific forecast number (First Call takes the middle

point of the range forecast as the forecast number), our results show that firms are more likely to issue

point or range forecast after the ES implementation (POSTES coefficient = 0.034 , p-value = 0.077).
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propensity or innate ability to manipulate reported earnings to meet their forecasts after
the implementation of ES. For example, Brazel and Dang (2008) find an increased level of
abnormal discretionary accruals after the implementation of an enterprise resource plan-
ning system during the 1993–1999 time period. Thus, we provide additional tests to
address this alternative explanation. To the extent that ES are not associated with
increases in earnings management, we infer that our documented improvements in man-
agement earnings forecasts are due to higher quality internal information available to
management as opposed to enhanced earnings management.

We test the association between ES implementation and earnings management proxies
identified in prior research, including the likelihood of reported earnings meeting or just
beating analyst’s forecasts, the extent of abnormal accruals, and the likelihood of earnings
misstatements. Adapted from prior research (e.g., Frankel et al. 2002; Ashbaugh, LaFond,
and Mayhew 2003), the specifications of the regressions that test the association between
ES implementation and each of the earnings quality measures are as follows:

MEETBEAT ¼ b0 þ b1ESþ b2LNATþ b3ROAþ b4LEVERAGEþ b5LOSS

þ b6RETURNþ b7LCACCR þ b8CFOþ b9MAþ b10FINANCING

þ b11LITIGATEþ b12MBþ b13VOLATILITY þ b14INST HOLDING

þ b15BIG Nþ b16TENURE þ YEAR DUMMIES þ e ð4Þ

jAAj;tj ¼ b0 þ b1ESþ b2LNATþ b3ROAþ b4LEVERAGEþ b5LOSSþ b6RETURN

þ b7LCACCRþ b8CFOþ b9MAþ b10FINANCINGþ b11LITIGATE

þ b12MBþ b13VOLATILITY þ b14INST HOLDINGþ b15BIG N

þ b16TENURE þ YEAR DUMMIESþ e ð5Þ

MISSTATE ¼ b0 þ b1ESþ b2LNATþ b3ROAþ b4LEVERAGEþ b5LOSS

þ b6CFOþ b7MAþ b8FINANCINGþ b9LITIGATEþ b10MB

þ b11VOLATILITY þ b12INST HOLDINGþ b13BIGNþ b14TENURE

þ YEARDUMMIESþ e ð6Þ

We define the dependent variables as follows:
MEETBEAT = 1 if earnings are equal to or one cent greater than the medium I/B/E/S

consensus forecast of period t earnings made during the period starting two months
before the corresponding actual earnings announcement and ending three days before
the announcement, and 0 otherwise.

|AAj,t| = the absolute value of the performance matched modified Jones 1991 measure of
abnormal accruals. See Appendix 2 for detailed description of the calculation of |AAj,t|.

MISSTATE = 1 if the firm has a material misstatement in the financial statement, and 0
otherwise.21

If our main inferences are explained by differences in earnings management, the esti-
mated coefficients on ES should be significantly positive when regressed on our proxies
for earnings management in the post-ES period. Table 6 summarizes the control variable
definitions.

21. We use Audit Analytics to identify all financial statement misstatements after 2000, and use the misstate-

ment data prior to 2000 from Palmrose, Scholz, and Richardson 2004 with thanks to Susan Scholz for

providing the data.
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Table 6 reports the regression results for the earnings management tests in both
pre-ES (panel A) and post-ES (panel B) implementation periods. Panel A shows that in
the pre-ES implementation period there is no difference in the likelihood of meeting or just
beating analyst forecasts, abnormal accruals, or the likelihood of materially misstated
financial reports for the ES firms and their matches (see ES coefficients). However, after
the implementation of ES (Table 6, panel B), the ES firms are actually significantly less
likely to meet or just beat analysts forecast (ES coefficient = �0.233, p-value = 0.071) and
less likely to issue misstated financial reports (ES coefficient = �0.247, p-value = 0.055).
While we do not find a significant association between ES and abnormal accruals in both
pre- and post-ES periods, our findings are consistent with Morris and Laksamana 2010 in
that we find no evidence of an increase in earnings management after ES implementa-
tions.22 Thus, the above results fail to support the alternative explanation concerning the
impact of ES implementation on the quality of management forecast being attributable to
increases in earnings management.

We also extend the test of potential earnings management from an investor perspec-
tive by examining earnings informativeness, measured by the responsiveness of returns to
reported earnings or Earnings Response Coefficient (ERC) (Fan and Wong 2002; Wang
2006). To the extent that reported earnings suffer from increased earnings management we
would expect the informativeness of those earnings to decline. We adapt a test and regres-
sion model specified by Fan and Wong 2002 and Wang 2006 for our sample, as follows:

RET ¼ b0 þ b1ROAþ b2ES � ROAþ b3LNAT � ROAþ b4LEVERAGE � ROA

þ b5LOSS � ROAþ b6CFO � ROAþ b7MB � ROAþ b8INST HOLDING � ROA

þ b9BIG N � ROAþ b10TENURE � ROAþ YEAR DUMMIESþ e: ð7Þ

We define the dependent variable as RET = 12-month cumulative return ending three
months after the fiscal year-end. If our main results are indicative of greater earnings man-
agement as manifested by a decrease in earnings informativeness, the interaction between
ES and ROA (b2ES*ROA) should be significantly negative after the ES implementation
compared to those firms who did not implement ES in the same period.

Table 7 reports the tests concerning the differential earnings informativeness of ES
firms and non-ES firms. The coefficient on the test variable (ES*ROA) is not significant in
the pre-ES period, but it becomes significantly positive in the post-ES period
(p-value = 0.049). This suggests that, contrary to the alternative earnings management
explanation, the earnings informativeness increases rather than decreases for ES firms after
the ES implementation.

We also perform similar within-firm 3-year pre-ES and 3-year post-ES analyses for
earnings management. The results (untabulated) show that, compared to the three years
before the ES implementation, firms are less likely to just meet or beat analysts forecast
(p-value = 0.107), have lower abnormal accruals (p-value = 0.112), are less likely to have
earnings misstatements (p-value = 0.018), and have higher ERC (p-value = 0.002) in the
first three years after the implementation. These results provide further support to our
inference that ES firms do not experience increased levels of earnings management after
the ES implementation. In contrast, for several earnings management proxies, our results
are consistent with a decrease in earnings management after the ES implementation.

22. Morris and Laksamana (2010) focus strictly on abnormal accrual behavior after enterprise resource plan-

ning system implementations. Thus our findings complement prior literature by also extending the analysis

to other earnings management indicators. We believe this strengthens the primary incremental contribution

of our paper related to management forecasts and the impact of ES on the firms’ information environ-

ment.
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As an aside, the collective earnings management results are consistent with a decrease
in the likelihood of information manipulation and the rate of error in processing informa-
tion after ES implementation. This association is also consistent with the asserted internal
benefits of ES implementations, which include business process re-engineering, enhanced
internal transparency, and the centralized and standardized automation of business trans-
action processing (Davenport 1998; Sia et al. 2002; Ignatiadis and Nandhakumar 2007).
These benefits are purported to reduce the possibility of manipulating business transaction
information and concealing the modification of information within the organization, thus
enhancing information transparency.

TABLE 7

Earnings response coefficient and ES implementation for ES and matched non-ES firms

Panel A: Pre-ES implementation
Panel B: Post-ES
implementation

DV = RET DV = RET

+/� Coeff. t-stat. Coeff. t-stat.

Intercept ? 0.210 4.59*** 0.051 1.29
ROA + 1.253 1.98** 1.250 2.58***

ES*ROA ? 0.040 0.43 0.192 1.97**
LNAT*ROA + �0.004 �0.14 0.009 0.24
LEVERAGE*ROA � �0.016 �1.33* �0.126 �2.27**

LOSS*ROA � �1.003 �4.11*** �0.885 �3.35***
CFO*ROA + 0.018 0.76 0.196 2.19**
MB*ROA + �0.029 �1.35 0.057 2.48***

INST_HOLDING*ROA + �0.763 �1.97** �0.017 �0.09
BIG N*ROA + �0.308 �0.54 0.334 0.88
TENURE*ROA + 0.191 2.41*** �0.276 �2.37**
Year dummies Included Included

Total N 1,721 2,495
ES N 899 1,279
F-value 14.79 38.96

Adjusted R2 0.150 0.268

Notes:

One-tailed p-value for signed expectations and two-tailed p-value for unsigned expectations. *, **,
and *** represent significance levels of 0.10, 0.05, and 0.01 respectively. All chi-square and t-

statistics are standard error adjusted for firm clustering effects.

Variable definitions:

RET = 12-month cumulative return ending three months after the fiscal year-end.

ES = 1 if a firm has announced ES implementation, and 0 otherwise.

LNAT = natural logarithm of total assets.

ROA = earnings before extraordinary items / lagged total assets.

LEVERAGE = total liabilities / lagged total assets.

LOSS = 1 if the earnings before extraordinary items less than zero, and 0 otherwise.

CFO = cash flow from operations / lagged total assets.

MB = market to book ratio.

INST_HOLDING = the percentage of institutional shareholdings.

BIG N = 1 if the firm is audited by Big N auditors, and 0 otherwise.

TENURE = natural logarithm of the number of years the auditor has been employed by the firm.
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Self-selection bias

As mentioned previously, we use firms as their own control to try to mitigate self-selection
problems. In this section, we further examine potential self-selection bias associated with
the decision to implement ES by using both Heckman two-stage models (Heckman 1979)
and propensity score matching. For the Heckman two-stage model, we regress the choice
of implementing ES on a bulk of variables that were previously shown to be determinants
of firms implementing ES in the first stage (Masli, Richardson, Sanchez, and Smith 2009),
and calculated the Inverse Mills Ratio (IMR).23 In the second stage, we add the IMR from
the first stage to our forecast and earnings management models. The untabulated results
show that all our results remain unchanged.

As an alternative to the Heckman procedures we also utilize propensity score match-
ing techniques as proposed by Rosenbaum and Rubin 1983. We create a matched sample
based on the predicted likelihood of implementing ES from the first stage probit regression
model as we discussed above. This method creates a non-ES control sample with the clos-
est predicted likelihood of implementing ES. We then reestimate our forecast quality mod-
els. The results remain qualitatively the same under that the propensity score matching
procedures. Thus, our inferences are unaffected by the additional tests that specifically
control for self-selection bias of implementing ES.

5. Conclusion

Enterprise systems (ES) require a substantial investment of time, money, and internal
resources, and they are fraught with technical as well as business risks (Hitt et al. 2002).
However, the large and increasing investment worldwide in ES indicates there are many
potential benefits to the firm’s internal information environment. The access to informa-
tion throughout the organization in centralized data sets is purported to give great benefit
to the organization by arguably improving the information environment and management
decision making. One of the important decisions a company must make is whether to issue
management forecasts, especially given the potential litigation associated with management
forecasts (Kasznik 1999). If the organization has solid, wide-ranging, and integrated inter-
nal information, we argue that management will be more likely to issue forecasts and the
forecasts issued will be of higher quality. We find results supportive of that claim.

Our study has the following limitations. First, our ES sample is from press releases;
not all firms implementing ES will make such announcements. Although we conduct both
telephone surveys and Lexis-Nexis and annual reports searches to mitigate the concern
that firms in our matched sample also have ES implementations before or during the sam-
ple period, we cannot completely rule out that concern. Second, firms’ ES implementation
and disclosure policies are endogenously determined, and some firm innate characteristics
could affect both ES implementation decisions and management forecast or earnings qual-
ity. In response to these concerns, we use various test designs including a matched design
and compare the ES and non-ES firms in both pre-ES implementation and post-ES imple-
mentation periods, compare ES firms with themselves three years prior and three years

23. We compare firms with ES implementation to all non-ES firms in the same SIC 2-digit industry. Our probit

model is: ES = b1LNATt-1 + b2LEVERAGEt-1 + b3CAPITALINTENSITYt-1 + b4MBt-1 + b5LOSSt-1

+ b6DIVIDENDSt-1 + b7FOREIGNt-1 + b8M&At-1 + b9R&Dt-1 + b10ADVERTISEt-1 + b11ANALYSTSt-1 +
YEARDUMMIES. All variables as previously defined with the additions of CAPITAL INTENSITY = reve-

nue divided by total assets; DIVIDENDS = 1 if firm made cash dividend payment, 0 otherwise; FOR-

EIGN = 1 if firm had foreign transaction activity, 0 otherwise; M&A = 1 if firm had a merger acquisition

activity, 0 otherwise; R&D = R&D expenses divided by total assets (0 if COMPUSTAT data #46 is blank);

ADVERTISE = Advertising expenses divided by total assets (0 if COMPUSTAT data #45 is blank). All vari-

ables are measured as the year prior to the ES implementation. The model has a pseudo R2 of 15 percent,

comparable to Masli et al. 2009.
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after the ES implementation, and explicitly control for self-selection bias of implementing
ES. However, we cannot completely rule out that alternative explanations, such as selec-
tion bias and innate volatility, are driving our results.

Subject to those caveats, our study contributes to the impact of accounting technology
literature by providing first-time archival evidence on the influence of enterprise-wide
technology (enterprise systems) on management decision making. Specifically, we document
the benefit of implementing ES on a distinct information-oriented outcome, namely man-
agement forecast quality. While a limited amount of prior research has considered aggre-
gate measures of ES benefits, such studies tend to be limited by constrained sample
settings, broad indirect firm performance measures, or mixed results (e.g., Poston and
Grabski 2001; Hunton et al. 2003; Wier et al. 2007; Kallunki et al. 2010; Hayes et al. 2001;
Hunton et al. 2002). We extend these studies by utilizing a broad sample of ES implementa-
tions and a more distinct and direct information-oriented outcome of the firm’s ES.

We encourage future research to evaluate other empirical questions concerning the
extent to which accounting technologies, such as ES, impact other types of managerial
decisions, information disclosures, or indicators of information quality. While our findings
support the assertion that ES improves the internal information environment for manage-
ment decision making, it is not clear how the presence of ES changes the procedural logic
of managerial decisions such as those related to production scheduling (Jacobs and Wes-
ton 2007). Related to implications for disclosures, to the extent that ES increase manage-
ment’s confidence in its own information endowment, the wide-ranging nature of
information available in ES may also give management the incentive to disclose voluntar-
ily other types of information (Diamond 1985). Future work could look at other voluntary
disclosure settings (e.g., conference calls, press releases, enhanced annual reports, etc.) to
assess a link between ES and voluntary disclosure. Future studies could also examine
whether and how the implementation of an ES facilitates successful reengineering of busi-
ness processes or corporate wide restructurings.

Appendix 1

Factor analyses

Factors Component Loading

VOLATILITY

CASH FLOW VOLATILITY 0.769
EARNINGS VOLATILITY 0.745
SALES VOLATILITY 0.468
ORGANIZATIONAL CHANGE

ASSET GROWTH 0.670
SALES GROWTH 0.429
LEVERAGE 0.502

M&A 0.308
COMPLEXITY

SEGMENTS 0.478

FOREIGN TRANSACTIONS 0.422
RESTRUCTURING 0.346
FINANCIAL CHALLENGES

ROA �0.700

LOSSES 0.501
R&D 0.467
SI 0.422
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We follow Feng et al. 2009 in the design and construction of these four factors using prin-
cipal components factor analysis with varimax rotation. We use the resulting factor scores
directly in estimation models 1–3. VOLATILITY is composed of CASH FLOW VOLA-
TILITY, EARNINGS VOLATILITY, and SALES VOLATILITY. ORGANIZATIONAL
CHANGE is composed of ASSET GROWTH, SALES GROWTH, LEVERAGE, and
M&A. COMPLEXITY is composed of SEGMENTS, FOREIGN TRANSACTIONS, and
RESTRUCTURING. FINANCIAL CHALLENGES is composed of ROA, LOSSES,
R&D, and SPECIAL ITEMS. We note that both the factor loading of M&A and
RESTRUCTURING are below the conventional component level 0.4 level suggested by
Hinkin 1998. We see the cross loadings on other factors are low (the highest being 0.10)
with all of loadings more than twice as strong on the appropriate factor than on any other
factor, which is a common heuristic for factor loadings (Hinkin 1998). We interpret them
on the basis of theory and prior work in this area (Feng et al. 2009). We also run the fac-
tor analysis and subsequent factor scores without the M&A and RESTRUCTURING com-
ponents and find our factor score and subsequent regression analysis results to be robust.

There are statistical issues associated with the use of binary variables (M&A and
LOSSES) in factor analysis (Drasgow 1988). To address this issue, we computed the tet-
rachoric correlations between each of the components included in the factor analysis. The
tetrachoric correlations estimate what the correlation between the binary variables and
between the binary and non-binary variables would be if the binary variables were mea-
sured on a continuous scale. We then use the resulting tetrachoric correlation matrix to
compute the resulting factor scores and find them to be very similar to our initial reported
factor analysis. We then run the subsequent regression analysis with the newly formulated
factor scores and find the results to be very similar and the inferences unchanged. For
example, in the pre-ES period, the coefficients on both forecast occurrence and forecast
error are not significant (p-values = 0.682 and 0.405, respectively), but in the post-ES per-
iod, ES firms are significantly more likely to issue forecasts (p-value = 0.019) and the fore-
casts are more accurate (p-value = 0.010) than non-ES firms. For ease of comprehension
for the reader, we report the factor scores and subsequent analysis without the tetrachoric
correlation adjustment.

Variable definitions:

CASH FLOW VOLATILITY = The standard deviation of quarterly operating cash flows
over the prior seven years (requiring at least three non-missing observations).

EARNINGS VOLATILITY = The standard deviation of quarterly ROA over the prior
seven years (requiring at least non-missing observations).

SALES VOLATILITY = The standard deviation of quarterly sales over the prior
seven years (requiring at least three non-missing observations).

ASSET GROWTH = Asset growth from year t � 1 to year t.
SALES GROWTH = Sales growth from year t � 1 to year t.
LEVERAGE = Total liabilities /lagged total assets.
M&A = 1 if the firm undertook a large merger or acquisition in year t, and 0 otherwise.
SEGMENTS = The natural logarithm of the total number of geographic and operating

segments.
FOREIGN TRANSACTIONS = 1 if the firm has foreign transactions in year t, and zero

otherwise.
RESTRUCTURING = 1 if the firm recognized restructuring charges in year t, and zero

otherwise.
ROA = Earnings before extraordinary items / lagged total assets.
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LOSSES = 1 if earnings before extraordinary items in year t and t � 1 sum to less than
zero, and 0 otherwise.

R&D = Research and development expense / lagged total assets.
SI = The absolute value of special items / lagged total assets.

Appendix 2

The Calculation of Abnormal Accruals

We use absolute value of discretionary accruals generated by the modified Jones 1991
approach (Dechow, Sloan, and Sweeney 1995). Following Francis, Nanda, and Olsson
2008, we estimate the cross-sectional regression model below for each of the Fama-French
1997 48 industry groups with at least 20 firms in year t:

TAj;t

Assetj;t�1
¼ j1

1

Assetj;t�1
þ j2

DRevj;t
Assetj;t�1

þ j3
PPEj;t

Assetj;t�1
þ ej;t ð8Þ;

where:
TAj,t = firm j’s total accruals in year t, measured as (ΔCAj,t �ΔCLj,t �ΔCashj,t +

ΔSTDEBTj,t � DEPNj,t).
ΔCAj,t = firm j’s change in current assets between year t � 1 and year t;
ΔCLj,t = firm j’s change in current liabilities between year t � 1 and year t;
ΔCashj,t = firm j’s change in cash between year t � 1 and year t;
ΔSTDEBTj,t = firm j’s change in debt in current liabilities between year t � 1 and year t;
DEPNj,t = firm j’s depreciation and amortization expense in year t.
Assetj,t�1 = firm j’s total assets at the beginning of year t.
ΔRevj,t = firm j’s change in revenues between year t � 1 and year t.
PPEj,t = firm j’s gross value of property, plant, and equipment in year t.

We use the industry- and year-specific parameter estimates obtained from (8) to esti-
mate firm-specific normal accruals (NA) as a percentage of lagged total assets:

NAj;t ¼ ĵ1
1

Assetj;t�1
þ ĵ2

DRevj;t � DARj;t

Assetj;t�1
þ ĵ3

PPEj;t

Assetj;t�1
ð9Þ;

where:
ΔARj,t = firm j’s change in accounts receivable between year t � 1 and year t.

Abnormal discretionary accruals (AAjt) in year t is then calculated as AAj,t = TAj,t /
Asset j,t�1 � NAj,t. Finally, following Kothari, Leone, and Wasley 2005, we performance
match the absolute value of AAj,t based on firms’ ROA. The resulting absolute value of
performance matched abnormal accruals, |AAj,t |, becomes our second proxy for earnings
quality.
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