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Abstract

The design and functioning of organizational control systems that allow for the monitoring of em-
ployee performance is at the core of management accounting research. With the emergence of enter-
prise resource planning (ERP) systems and the recent developments towards information system inte-
gration, the traditional structures of organizational control mechanisms have significantly changed.
Only sparse evidence exists, however, regarding the role that the integration of information technolo-
gy plays in performance measurement and evaluation. As a response, this paper investigates the im-
pact that information system integration has on managers’ attitudes towards their performance evalu-
ation processes. Based on organizational justice theory we hypothesize that integrated information
systems positively impact managers’ perceptions of procedural justice, as these systems can improve
the comprehensiveness and objectivity of performance data as well as the traceability of managers’
decisions. We further hypothesize that this effect is amplified with an increasing environmental uncer-
tainty the managers perceive. Survey evidence from 132 managers of companies in Germany confirms
the hypotheses and highlights the importance of integrated information systems in the performance
evaluation process.

Keywords: Information system integration, Performance evaluation, Performance measurement, Pro-
cedural justice, Organizational justice.



1 Introduction

Management accounting techniques and accounting information systems are fundamentally bound up
with the process of evaluating the performance of employees in organizations (Merchant and Van der
Stede 2007). Research in this area predominantly draws on psychological theory to explain the impact
of performance metrics and measurement processes on managerial behavior (Luft and Shields 2009).
Managers’ perceptions about the fairness of their performance evaluation processes (procedural jus-
tice) have consistently been shown to be a strong predictor for important behavioral consequences
such as trust, commitment and performance (Colquitt et al. 2001). Research on organizational justice
brought forward strong arguments that both the involvement of the subordinate and the adherence to
evaluation rules on the side of the supervisor (e.g. consistency, bias suppression and information accu-
racy) contribute to the perception of a fair performance evaluation process (Colquitt et al. 2001).

The rise of information system integration in organizations provides them with new opportunities for
evaluating the performance of their employees. Accordingly, over the last few years, the concept of
integrated information systems has been gaining momentum again in the management accounting re-
search community. Rom and Rohde (2007, p. 41) put it as follows: “research within management ac-
counting and information systems is coming alive again with the advent of integrated information sys-
tems”. Perhaps most frequently, the effects of ERP systems on management accountants’ work are
estimated and evaluated (e.g., Granlund and Malmi 2002). With the emergence of integrated software
packages for the management of central business functions such as customer relations (Wainwright
and Waring 2004, p. 330) and enterprise content (Nordheim and Péivirinta 2006), however, ERP sys-
tems today remain only one specific, yet very popular, type of integrated information systems. At the
most basic level, integrated information systems typically share a common database, connect different
functional areas and geographically distal parts of the organization, and support the creation and
processing of various types of information and data (Granlund and Malmi 2002; Lee et al. 2007; Rom
and Rohde 2007, Wainwrith and Waring 2004). Integrated information systems are usually not re-
garded as classical accounting information systems, because they are neither implemented nor con-
trolled by management accountants (Chapman 2005). Perhaps it is for this reason why management
accounting research to this day has devoted only little attention to the potentials and challenges of in-
tegrated information systems (Rom and Rodhe 2007). This is an unfortunate development, however,
because integrated information systems are clearly and deeply intertwined with accounting processes
in organizations. Chapman and Kihn (2009, p. 151), for example, write that ERP systems “seek to sys-
tematise and co-ordinate [...] record keeping, the design and implementation of structures of categori-
sation and aggregation of transactions, ultimately allowing for the generation and manipulation of
comprehensive virtual perspectives on the nature and flow of operations and resources.”

In this paper, we draw on organizational justice theory (e.g., Cohen-Charash and Spector 2001) to as-
sess the effects of information system integration on perceptions of procedural justice. First, we hypo-
thesize that integrated information systems have a direct and positive effect on procedural justice, be-
cause they provide performance information that is more consistent, objective and accurate than those
of traditional control systems. Moreover, we argue that information system integration improves the
traceability of a subordinate manager’s decision making, which provides a basis to more objectively
justify his or her performance assessments. Finally, we demonstrate that this effect is amplified as the
environmental uncertainty the manager perceives increases.

The remainder of this paper is structured as follows. Section 2 provides a brief overview of the theo-
retical framework and explains the core concepts used in this study. Section 3 presents the research
approach, including data collection, variable measurement and statistical methods. Section 4 summa-
rizes the results of the study. Section 5 discusses the implications and limitations of these results and
concludes the paper.



2 Theoretical background and development of hypotheses

Information system integration. There is still much confusion around the notion of integrated informa-
tion systems. ,,Information systems (IS) Integration is a commonly used term that can mean all things
to all people” (Wainwright and Warin 2004, p. 329). Rom and Rohde (2007), for example, conceptual-
ize integrated information systems on the basis of both their components and their characteristics. As
to the former, they mention the examples of ERP systems, data warehouses and executive portals. As
to the latter, they point to the integration aspect of such systems, which relates to data, hard-
ware/software and information in particular. In their review of prior research in the field, Wainwright
and Warin (2004) separate information systems integration into three domains, namely technical, or-
ganizational and strategic. In this paper, an integrated information system, such as an ERP system, is
perceived as “an enterprise-wide package that tightly integrates all necessary business functions into a
single system with a shared database” (Lee and Lee 2000, p. 281). In the context of ERP systems,
Chapman and Kihn (2009, p. 153) argue that the central concept of information system integration is
an integrated information architecture which improves the information processing efficiency of ERP.
As such, information system integration can increase the traceability of decision making as data en-
tered in one place is saved into a common data source, from which information can be retrieved at any
location and time (Chapman and Kihn 2009). Moreover, such systems not only provide financial me-
trics, but are also capable to capture and deliver non-financial performance indicators (Dechow and
Mouritsen 2005). Much of the data that flows into these systems, however, is quantitative, and as such,
they provide objective measures that directly stem from business operations (Chapman 2005).

Procedural justice. The notion of fairness in organizations refers to different types of justice, for ex-
ample, distributive justice (perceived fairness of outcomes), procedural justice (perceived fairness of
the allocation process) and interactional justice (perceived fairness of the way decision makers behave
toward the recipients) (Cohen-Charash and Spector 2001). Among these, ”[p]rocedural justice is the
best predictor of work performance and of counterproductive work behavior” (Cohen-Charash and
Spector 2001, p. 308). The concept specifically refers to employees’ perceived fairness of the proce-
dures applied for determining the outcomes of performance evaluation, such as salary, bonus pay-
ments or promotions (Leventhal 1980). It has been argued that perceptions of fair or unfair treatment
in the performance evaluation process directly influence important behavioral outcomes, including
trust, commitment, job-satisfaction, and performance (Colquitt et al. 2001). Perceptions of fair treat-
ment are fostered when evaluation processes adhere to a number of specific rules. Among others, pro-
cedures should utilize accurate information (accuracy rule), be consistent across persons and time
(consistency rule), be unbiased and objective (bias suppression rule), offer mechanisms for correction
(correctability rule), and adhere to ethical and moral standards (ethicality rule) (Cohen-Charash and
Spector 2001; Leventhal 1980). In addition, the ability to voice one’s own views and arguments during
a procedure, and the ability to influence the outcome itself have been demonstrated to be important
criteria of procedural justice perceptions (Colquitt 2001, Thibaut and Walker 1975).

The effect of information system integration on procedural justice. It can be seen from the foregoing
that, ceteris paribus, the informational sources that a superior can draw on in the performance evalua-
tion process due to information system integration are more comprehensive, objective and consistent
than those of control systems which are not supported by IT or only make use of rather isolated appli-
cations. This can be further explained as follows. First, decision makers can rely upon a unified struc-
ture of performance information when comparing employees’ performance, because integrated infor-
mation systems make use of shared databases (Chapman and Kihn 2009). As these databases can store
information for multiple years, potential changes in performance metrics over time also become trans-
parent. While both features can foster the consistency of evaluations, performance information is also
likely to be more accurate with regard to the true performance capability of the manager. Because of
the integration aspect that is central to these systems (Rom and Rohde 2007), potential frictions due to
unconnected legacy systems are avoided. Accordingly, integrated information systems are able to de-
liver unambiguous and objective data and, hence, they can also reduce subjective biases in the perfor-



mance evaluation process on the side of the superior. In addition, information system integration en-
hances the hierarchical visibility of decisions, as it allows for both the testing of assumptions and rela-
tionships and the drill down from highly integrated summaries to more detailed reports of organiza-
tional activity (Chen and Popovich 2003). This provides the opportunity to detect and correct errors
for which the manager is not accountable. Given that integrated information systems can further in-
crease the transparency and traceability of decision making, it is also likely that they can positively
influence the extent to which allocation procedures are perceived to uphold ethical and moral stan-
dards. In summary, we expect integrated information systems to foster procedural justice in the per-
formance evaluation process through the adherence to the consistency rule, the accuracy rule, the cor-
rectability rule, the bias suppression rule, and the ethicality rule (Table 1). Therefore, we hypothesize:

HI: The effect of information system integration on procedural justice is positive.

Prodecural justice rule

(Leventhal 1980)

Explanation
(Cohen-Charash and Spector 2001)

Integrated information systems effect

Consistency rule

The allocation process should be con-
sistent across persons and time.

Transparent display of potential changes in per-
formance metrics over time; unified structures of
performance information

Bias suppression rule

Decision makers’ personal self-interests
should not impact the allocation
process.

Provision of quantitative and objective data can
reduce subjective biases in the performance eval-
uation process on the side of the decision makers

Accuracy rule

The information used during the alloca-
tion procedure should be accurate.

Avoidance of potential frictions due to uncon-
nected legacy systems; information is likely to be
more accurate

Correctability rule

There should be opportunities and me-
chanisms to correct unfair decisions.

Hierarchical visibility of decisions can be en-
hanced; errors for which the manager is not ac-
countable can be detected and corrected

Ethicality rule

The allocation procedures should match
the moral and ethical values of the per-
ceivers.

Transparency and traceability of decision making
can be enhanced; improved awareness of alloca-
tion procedures among the employees

Table 1.

Effects of integrated information systems on procedural justice

The effect of perceived environmental uncertainty. Environmental uncertainty captures the predictabil-
ity or unpredictability of the external environment an organization operates in (Govindarajan 1984).
With a growing degree of environmental uncertainty, the organization is limited in its ability to prep-
lan activities; moreover, the resulting outcomes are increasingly affected by external events (Galbraith
1977). The downside risk that this uncertainty causes is that feelings of evaluation apprehension can
occur, because a manager can be held accountable for developments that are out of his or her control
(Merchant and Van der Stede 2007). Managers are more likely to perceive a performance evaluation
process as unfair that relies on performance indicators which may be confounded by higher levels of
uncertainty (Landy 1989). As explained above, integrated information systems provide an objective
basis for discussions and allow for retracing the external developments and managerial responses,
which fosters the correctability of superiors’ decisions. These systems may also serve as a mechanism
to counteract negative consequences of external developments, because they provide a wide range of
performance measures in real-time. In sum, we expect that the impact of information system integra-
tion on procedural justice will increase with rising perceptions of environmental uncertainty. There-
fore, we hypothesize:

H2: The interaction effect between information system integration and perceived environmental un-
certainty on procedural justice is positive.

The resulting conceptual model is outlined in Figure 1, which shows a direct model in the top half and
an interaction model in the bottom half. In addition, company size and company tenure of the manager
have been included as control variables in the model to control for potential spurious effects (e.g., Co-
hen-Charash and Spector 2001). Both can be found on the right hand side of the figure. Hypothesized
relationships are depicted as solid lines and control graphs as dashed lines.
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Figure 1. Conceptual model

3 Empirical study

Survey design. This paper is grounded in an empirical study conducted by the first author in
2009/2010, who sent a survey to 613 senior managers of companies in Germany to test the above hy-
potheses. The companies were selected from a commercial database that contains detailed information
about 250,000 large companies in Germany. The design of the questionnaire and the contact procedure
both followed the recommendations by Dillman et al. (2009). At the outset of the study, the managers
were provided with a hand-signed cover letter by regular mail including some background information
about the study and an assurance of confidentiality. As a token of appreciation and an incentive to par-
ticipate, the respondents were promised a summary of the findings and assured of a donation of 10 € to
a charity organisation of their choice in exchange for their response (Danneels 2008). Shortly after-
wards, the managers were contacted via e-mail and provided with a link to the web-based survey.
Three e-mail reminders were sent in intervals of two weeks on average. The survey yielded 140 res-
ponses, whereby eight responses had to be deleted due to incomplete or inaccurate completion of the
survey', leading to an effective final response rate of 21.53 percent.” A non-response bias test was per-
formed comparing the latent variable scores of the three main constructs from the first twenty observa-
tions with the last twenty observations of respondents. A #-test comparing the differences in the cor-
responding groups showed no significant differences at a threshold of p < 0.05, thus providing no evi-
dence for non-response bias. Moreover, Harman’s single factor test neither revealed a single factor nor
did the first factor explain the majority of variance in the variables, indicating that common method
bias is not a concern (Harman 1976). The Tables 2 and 3 provide descriptive statistics for the compa-
nies’ and respondents’ characteristics.

Variable measurement. The variables were all measured as latent constructs with reflective indicators.
As all scales were derived from the extant literature but worded in German, a translation-retranslation
procedure was performed to establish inter-language validity (Daniel and Reitsperger 1991; Hartmann

! The eight responses were deleted due to the following reasons: (1) The respondents failed to answer the vast majority of
questions; (2) their time taken to complete the survey was drastically shorter in comparison with that of the other respon-
dents; (3) the respondents failed to recognize reverse-coded items in the questionnaire.

% A randomly drawn number of non-respondents were contacted by telephone and asked about their motives for not partici-
pating in the study. The mentioned reasons for non-response were time pressures, a general company policy of not participat-
ing in survey studies and a perceived lack of representativeness for the subject under study.



2005). Information system integration was measured using an extended four-item scale which was
initially developed by Chapman and Kihn (2009). A sample item is “Information in reports produced
by our information systems is entirely based on common sources of data (e.g., a common database)”
(see Appendix for more information on the survey items). The construct uses a Likert scale which is
anchored from 1 (strongly disagree) to 5 (strongly agree). Perceived environmental uncertainty was
measured using a well-established six-item-construct that is based on Govindarajan (1984) and which,
for example, asks on a five-point Likert scale (varying from highly predictable to highly unpredicta-
ble) how predictable or unpredictable competitors’ actions, market demand or governmental regula-
tions are. Procedural justice was measured by a seven-item scale developed by Colquitt (2001), which
draws upon the works by Thibault and Walker (1975) and Leventhal (1980). The construct is Likert-
scaled from 1 (to a low extent) to 5 (to a high extent). The questions refer to the procedures used to
arrive at the employees’ outcome (e.g., base salary, bonus payments and promotion opportunities). A
sample item is “To what extent have those procedures been based on accurate information?”. Compa-
ny tenure was measured by the number of years of the manager in the company. Company size was
measured by the logarithm of the company’s number of employees.

n % n %

Company size Company turnover
Number of employees Turnover (in million €)
1-200 16 12.12 | 0-100 68 51.52
201 - 500 54 4091 | 101-200 13 9.85
501 - 1,000 28 21.21 | 201+ 45  34.09
1,001 - 2,000 10 7.8 n.a. 6 455
2,001+ 24 18.18
Table 2. Companies’ descriptive statistics

n Minimum Maximum Mean Std. Dev.
Respondent profile
Age 131 32 68 48.41 7.16
Industry tenure 131 1 48 16.41 8.67
Company tenure 132 1 48 14.46 8.91
Position tenure 131 1 29 8.14 5.67
Table 3. Respondents’ and their respective superiors’ descriptive statistics

Method: To test the hypothesized effects, the partial least squares (PLS) approach to structural equa-
tion modeling was applied (Tenenhaus et al. 2005; Chin 1998; Wold 1985). PLS estimates the struc-
tural model, which involves paths between latent constructs that are indirectly measured with multiple
indicators, by using an iterative ordinary least squares regression-like procedure (Chin 1998). Because
PLS does not make distributional assumptions and proceeds iteratively as well as block-wise, the me-
thod is particularly suited for smaller sample sizes, such as the one of this study (Chin 1998).
SmartPLS 2.0 M3 was used for the calculations (Ringle et al. 2005) and a data analysis was performed
to establish both the validity and reliability of the measures and the appropriateness of the causal mod-
el (Hair et al. 2006). The evaluation of the PLS models followed the procedure brought forward by
Hulland (1999), which comprises of a sequential analysis of (1) the measurement model and (2) the
structural model. (1) The adequacy of the measurement model was assessed by analyzing the individ-
ual item reliability, the internal consistency, the convergent validity, and the discriminant validity of
the reflective constructs (Bagozzi 1994; Hulland 1999). Individual item reliability can generally be
assessed by the factor loading of an item on its respective construct. Recommendations for satisfying
levels of item reliability range from 0.71 to 0.4 (Chin 1998; Hulland 1999). Internal consistency was
measured by Dillon-Goldstein’s p, which, in contrast to Cronbach’s a, does not assume that all indica-
tors are equally reliable and thus suits the PLS algorithm better (Chin 1998). The literature considers a
threshold of 0.70 sufficient (Tenenhaus et al. 2005). Finally, the convergent and discriminant validity
of the constructs were assessed on the basis of the average variance shared between a construct and its
indicators, labeled as “average variance extracted” (AVE) (Fornell and Larcker 1981). For an adequate



convergent validity, the AVE of each latent construct in the measurement model should exceed 0.50
(Chin 1998). A satisfying level of discriminant validity is given when the AVE of each construct is
greater than the squared correlations with any other construct, and the cross-loadings of all indicators
are highest with the corresponding construct (Fornell and Larcker 1981).

(2) After the evaluation of the measurement model, the structural model was estimated and evaluated
in a next step. The path coefficients represent the strength and direction of the relationships among the
latent variables and can be interpreted as standardized beta coefficients of ordinary least square regres-
sions (Henseler et al., 2009). In order to obtain the standard errors of the path coefficients and to cal-
culate the confidence intervals and assessments of statistical significance, a bootstrapping procedure
with 500 replacements was employed (Chin 1998). By dividing the original PLS estimate of a certain
path coefficient by the bootstrapping standard error, an empirical #-value was obtained, which permit-
ted an empirical #-test for the significance of the corresponding path coefficient (Chin 1998). The as-
sessment of statistical significance was complemented by the coefficient of determination (R?), an ana-
lytical concept that stems from multiple regression (Cohen 1988). The predictive validity of the para-
meter estimates was assessed via the Stone-Geisser criterion Q% which was calculated through a cross-
validated redundancy index (Geisser 1974; Stone 1974). In general, predictive relevance can be con-
cluded from the model if Q2 exceeds 0. In line with prior literature (e.g. Henseler et al. 2009) we
deemed the model fit appropriate if, besides reliability and validity of the constructs, a significant
amount of each construct’s variance was explained and a positive Q2 was obtained (Tenenhaus et al.
2005). As all components of our model were purely reflective, we employed the product-indicator ap-
proach to estimate the interaction term (Chin et al. 2003; Henseler and Chin 2010). Thereby, we
created a new latent construct, which included the cross-product of the indicators of the underlying
exogenous main variables. The test for significance of the interaction term was analogous to the pro-
cedure outlined above. Besides the significance of the path coefficient of the interaction effect, we fol-
lowed Carte and Russel (2003) in their recommendation to further assess the effect size f? as an indica-
tor for the strength of the interaction effect.

4 Study results

The results of the measurement model evaluation are summarized in the Tables 4 to 7.

Construct/ Loading Loading Std. error T-statistic Composite Average variance

indicators original sample (bootstrap) reliability extracted (AVE)
sample mean (p)

ISI 0.89 0.67

ISI_1 0.77 0.75 0.10 7.61

IS1_2 0.89 0.87 0.08 10.60

ISI_3 0.88 0.87 0.06 15.03

ISI_4 0.73 0.73 0.09 8.44

PEU 0.76 0.45

PEU_2 0.41 0.38 0.18 2.23

PEU_3 0.74 0.71 0.13 5.52

PEU_4 0.81 0.76 0.14 5.94

PEU_6 0.67 0.64 0.15 431

PRJU 0.86 0.53

PRJU_2 0.44 0.49 0.15 2.90

PRJU_3 0.86 0.86 0.04 21.47

PRJU_4 0.89 0.86 0.04 20.80

PRJU_S5 0.84 0.82 0.05 15.83

PRJU_6 0.57 0.61 0.11 5.11

PRJU_7 0.64 0.65 0.10 6.73

Size and tenure were excluded due to their measurement with only one item, the interaction term ISI * PEU was
excluded due to the fact that it is not an independent construct.

Table 4. Evaluation of the measurement model



Table 4 shows that most items have a good indicator reliability with factor loadings greater than 0.71,
yet five indicators fail to meet this criterion.” However, because their z-statistics are significant and the
composite reliability of the constructs exceeds 0.70 in all cases, these deviations are tolerable. As
such, the results suggest proper individual item reliability and composite reliability. Convergent validi-
ty as assessed by the AVE of the constructs is also satisfying (only perceived environmental uncertain-
ty marginally misses the criterion of 0.50). The results for discriminant validity are presented in the
Tables 5 and 6. Table 5 provides evidence that the diagonal square roots of the AVE values exceed all
other scores. Table 6 shows the cross-loadings of the items, indicating that they load highest on their
respective construct. In sum, the results provide evidence for sufficient discriminant validity.

ISI PEU ISI * PEU! PRJU Comp. tenure Comp. size
ISI 0.82
PEU -0.05 0.67
ISI * PEU' 0.04 -0.08 0.35
PRJU 0.29 -0.27 0.30 0.73
Comp. tenure -0.07 -0.11 -0.11 0.05 1
Comp. size 0.05 -0.07 0.19 0.11 0.03 1

Diagonal elements (bold) are the square roots of the variance shared between the constructs and their indicators (i.e. the
square root of the AVE). Off-diagonal elements are the correlations among constructs. For discriminant validity, diagonal
elements should be larger than off-diagonal elements.

' Although it is not an independent construct, the interaction term is reported here for informational purposes.

Table 5. Discriminant validity coefficients and latent variable correlations
ISI PEU PRJU
IS 1 0.77 -0.06 0.13
ISI_2 0.89 -0.07 0.21
ISI_3 0.88 0.00 0.31
ISI 4 0.73 -0.06 0.24
PEU_2 -0.09 0.41 -0.04
PEU_3 0.06 0.74 -0.18
PEU_4 -0.02 0.81 -0.21
PEU_6 -0.13 0.67 -0.22
PRJU_2 -0.01 -0.02 0.44
PRJU_3 0.20 -0.24 0.86
PRIU_4 0.23 -0.21 0.89
PRJU_S 0.33 -0.29 0.84
PRIU_6 0.15 -0.08 0.57
PRJU_7 0.13 -0.13 0.64

Size and tenure were excluded due to their measurement with only one item, the interaction term ISI * PEU was excluded
due to the fact that it is not an independent construct.

Table 6. Cross-loadings

The structural model provides evidence for the formulated hypotheses H1 and H2 (see Table 7). The
results of the direct model show that information system integration generally has a positive effect on
perceived procedural justice (0.294, p < 0.001). The explained variance R? of procedural justice in this
model is 0.11 and the Stone-Geisser criterion Q2 is 0.04. As such, these results support hypothesis H1.
For the extended interaction model, the path coefficient of the interaction term between information
system integration and perceived environmental uncertainty on procedural justice is positive and sig-
nificant (0.263, p < 0.001), with an effect size of 0.07. The explained variance R? of procedural justice
is 0.22 and the Stone-Geisser criterion Q2 is 0.10. As hypothesized, the effect of information system
integration on procedural justice is amplified with an increasing perceived environmental uncertainty.
As such, these results support hypothesis H2.

* Three factors (PEU_1, PEU_5 and PRJU_1) failed to exceed the minimum threshold of 0.4 and were excluded from the
further analysis.



Hypotheses Path coefficient 0’ R’ £

Direct model

H1: Integrated information systems — Procedural justice (+) 0.294

Control graphs

CG: Company tenure — Procedural justice 0.035™*

CG: Company size — Procedural justice 0.120™*

Endogenous variable

Procedural justice 0.04 0.11

Interaction model
H2: Integrated information systems * Perceived environmental

uncertainty — Procedural justice (+) 0.263"" 0.07
Control graphs .

CG: Integrated information systems — Procedural justice 0.262*%

CG: Perceived environmental uncertainty — Procedural justice -0.230"

CG: Company tenure — Procedural justice 0.038

CG: Company size — Procedural justice 0.031

Endogenous variable

Procedural justice 0.10 0.22

Significance (two-tailed test, bootstrapping with 500 replacements)
CG control graph; ™ not significant; p<.05; " p<.01; " p <.001

Table 7. Standardized PLS parameter estimates and test for predictive validity

5 Conclusions

The purpose of this paper was to explore the effect of information system integration on managers’
perceptions of procedural justice in the performance evaluation process. Survey evidence collected
from 132 managers of companies in Germany confirms that integrated information systems positively
impact procedural justice perceptions. The results further show that this effect is amplified with an
increasing degree of the environmental uncertainty that managers perceive.

Implications. Given these findings, we believe that the paper makes an important contribution to the
management accounting as well as to the information systems literature. For management accounting
research, the study provides insights into the behavioral consequences of integrating information sys-
tems into the performance evaluation process. By showing that information system integration has a
strong positive effect on procedural justice perceptions of managers, the study highlights the impor-
tance of further research on the behavioral consequences of information technology in management
accounting research. “An in-depth understanding of the relationship between IIS [integrated informa-
tion systems] and the design of management accounting techniques and their use is lacking.” (Rom
and Rohde 2007, p. 63). For the information systems community, the study demonstrates the impor-
tance of organizational justice theory and its interplay with information technology: Fairness percep-
tions so far have not been investigated in sufficient depth by information systems researchers. Only
recently does this topic gain momentum in the community, although typically in different contexts
(e.g., Son and Kim 2008; Turel et al. 2008). The study demonstrates that information technology does
have an impact on justice perceptions. As justice perceptions are important determinants of perfor-
mance, this field of research has a lot to offer for the information systems community.

Limitations. There are also some limitations to the presented findings that must be acknowledged. Per-
haps most noteworthy, our operationalization of perceived environmental uncertainty might raise con-
cerns about a formative instead of a reflective measurement. Although our approach is in accordance
with prior studies that likewise used perceived environmental uncertainty (e.g., Govindarajan 1984;
Gul and Chia 1994; Hartmann 2005), we acknowledge that the decision rules introduced by MacKen-
zie et al. (2005) may suggest a formative operationalization. However, the items for perceived envi-
ronmental uncertainty asked about perceptions regarding certain aspects in the development of the
economic environment. It is thus not unlikely that a general underlying perception or “feeling” about
the environmental uncertainty spilled over to the corresponding dimensions, thus representing or re-



flecting a general impression about uncertainty. The statistical analysis of our data is also consistent
with a reflective approach: An initial factor analysis revealed that the initial six items load on a single
factor. The same holds true for the four item solution after scale purification. Moreover, all thresholds
for the quality criteria of reflective variables, i.e. individual item reliability, internal consistency, con-
vergent validity, and discriminant validity, were deemed appropriate. While resolving this potential
conflict is beyond the scope of this paper, it is the authors’ belief that the careful design of the survey
and the conscientious analysis of the data at least mitigate concerns about biases in the obtained re-
sults. In addition, the survey method used in this study is known for its inability to establish causal
relationships and its susceptibility to common method bias (Podsakoff et al. 2003; Van der Stede et al.
2006). However, taking into account the subject of the study, this method is considered appropriate.
Finally, the study limits its focus to procedural justice. Other forms of organizational justice (e.g., dis-
tributive justice) may likewise be related to information technology and systems.

Future research. The presented results may inform future research within the academic disciplines of
management accounting and information systems in several ways. As the results are only a first step
towards the integration of findings from both communities, further research is needed that analyzes the
complex interdependencies between both streams. For example, it is not well understood how infor-
mation system integration impacts the different stages of the performance measurement cycle, such as
the definition of performance measures, target setting, incentive provision, or performance measure-
ment. Future studies can make more finely grained distinctions between these stages to estimate and
evaluate the behavioral consequences that may result from the adoption of information technology.
Also, the academic literature on information systems integration to a large extent focuses on ERP sys-
tems, thus neglecting other forms and components of integrated information systems (Rom and Rohde
2007). As such, fellow researchers are challenged to expand the scope of this research beyond the con-
fines of ERP. In addition, it has been argued that an increasing degree of integration does not necessar-
ily result in better system designs (Rom and Rohde 2007). Different levels of integration have not
been considered in this research and may thus be part of future research in the field.
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Survey items

Information system integration (1S1) / Scale from 1 (Strongly disagree) to 5 (Strongly agree)

1. Information in reports produced by our information systems is entirely based on common sources of data (e.g. a com-
mon database).

2. We have a fully integrated information system.

3. Our information system is connected to all functional areas and regions of our organization.

4. Our information system contains both financial and non-financial information.

Perceived environmental uncertainty (PEU) / Scale from 1 (Highly predicable) to 5 (Highly unpredictable)

Please assess the predictability of the following developments in the economic environment of your company (e.g., in the
next 2 to 3 years):

1. Competitors’ actions (*)

2. Market demand

3. Manufacturing technology
4. Product attributes / design
5. Raw material availability (*)
6. Governmental regulation

Procedural justice (PRJU) / Scale from 1 (to a low extent) to 5 (to a high extent)

The following questions refer to the process and procedures that were used to arrive at your outcomes (e.g., your base
salary, bonus payment or promotion opportunities). To what extent...

1. Have you been able to express your views and feelings during those procedures? (*)
2. Have you had influence over the outcome arrived at by those procedures?

3. Have those procedures been applied consistently?

4. Have those procedures been free of bias?

5. Have those procedures been based on accurate information?

6. Have you been able to appeal the outcome arrived at by those procedures?

7. Have those procedures upheld ethical and moral standards?

(*): Items were deleted after scale purification.
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