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Abstract. The paper investigates temporal relationships between leading drivers of suc-
cess, non-financial outputs, and financial outcomes as suggested by the Balanced Scorecard.
Based on a sample of 42 companies with a four-year survey data, we find partial confirma-
tion of temporal causality between selected actions and performance. The effects of the
leading variables on the non-financial outputs are the strongest in the same year. Also, the
influence of innovation and HR policies via the number of patented innovations and new
products (services) on profit growth is the strongest within one year. These findings have
important implications for the design of cause-and-effect relationships schemes (strategy
maps) and the development of contemporary performance measurement systems.
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Introduction

After about two decades of their presentation in the literature, the effectiveness of con-
temporary multidimensional models of performance measurement such as the Balanced
Scorecard still hasn’t been conclusively established. One of the most compelling re-
search questions is related to the identification of temporal relationships between actions
and performance implicitly suggested by these models. To what extent can organizations
be confident that investments in learning and growth, for example, will actually impact
innovations in internal processes and product development which will, in turn, attract
new customers or lead to customer loyalty and, further, to financial performance? The
multidimensionality of PMS suggests that there is a sequence of drivers that lead to
results in a certain period of time. The cause-and-effect relationships between leading
and lagging performance measures are hence dependent upon time. In practice, there
has been little research that would incorporate time dimension into the investigation of
the effectiveness of multidimensional performance measurement. Most survey papers
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in management accounting are cross-sectional, despite of the fact that they aim to test
theories that specify causal relationships among variables (Van der Stede et al. 2005).

The objective of this study is to investigate the temporal interdependencies between
various drivers and their outcomes implicitly suggested by the BSC (and similar other
models). Using longitudinal survey design covering the period 2007-2010, we com-
pare the temporal fit of the leading drivers of success, the intermediate (non-financial)
outputs, and the financial outcomes of a sample of 42 firms. The paper thus delivers
tentative implications for understanding and further development of the strategy maps
and the related performance measurement systems.

1. Theoretical background

Temporal relationships between the strategic drivers of success and financial perfor-
mance implicitly implied by multidimensional performance measurement models have
not received much attention to date (De Geuser et al. 2009). Most prior studies inves-
tigate the relation between specific non-financial performance measures and current
performance. In claiming that companies that use a combination of non-financial and
financial performance measures perform better than firms relying on financial indicators
of performance alone, however, it is crucial to consider the time frame related to perfor-
mance evaluation. Some empirical studies investigated temporal relationships between
specific non-financial performance measures (such as customer satisfaction, total quality
management, or human resource management) and future financial performance (see
Banker et al. 2000; Lipe, Salterio 2000; Banker et al. 2004; Foster, Gupta 1997; Ittner,
Larcker 1998a; Behn, Riley 1999; Said et al. 2003).

Strategy maps (Kaplan, Norton 2000; Kaplan, Norton 2004), on the other hand, visually
depict the whole chain of cause-and-effect relationships between organizational resources
and tangible outcomes. Numerous studies confirm that the multidimensional performance
measurement systems (such as the BSC) may be an effective way to improve organi-
zational performance (Lipe, Salterio 2000; Kaplan, Norton 2001; Braam, Nijssen 2004;
Davis, Albright 2004; Papalexandris et al. 2004; De Geuser et al. 2009). There are also
some critical voices (Nerreklit 2000, 2003) claiming that the relationships in the Bal-
anced Scorecard are logical rather than causal. Schneiderman (1999) identifies that break-
ing the cause-and-effect relationships, i.e. non-existence of links between non-financial
and expected results, may be one of the contributors of the BSC failure in practice.
Empirical studies that would actually investigate temporal relationships between various
drivers from the four perspectives of the BSC are rare. Liang and Hou (2006) provide
only a partial confirmation of the BSC cause-and-effect relationships. In their analysis
of monthly data from a hotel chain throughout a 10-year period, they find that customer
satisfaction drives financial outcomes (but no support of other hypotheses, such as that
employee development is associated with increased sales per customer or occupancy).

The BSC strategy maps underlie a number of interrelated hypotheses. Starting from the
top is the hypothesis that improved financial outcomes (increased sales) can be achieved
only if customers are satisfied. Extant empirical studies provide ambiguous evidence on
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temporal relationships between customer satisfaction and financial performance. Studies
find positive association between customer satisfaction and future financial performance
(Foster, Gupta 1997; Behn, Riley 1999; Banker et al. 2000), or no association at all
(e.g. Ittner, Larcker 1998b). Further down the chain is the hypothesis that customer
satisfaction is driven by new (or improved) products or services. While some stud-
ies have confirmed simultaneous improvements in customer and employee satisfaction
(Siguaw, Enz 1999; Bernhardt et a/. 2000), indicating that employee satisfaction could
also act as a driver, these findings typically apply to service industries. There, employ-
ees can directly provide customers with better interactions, thereby increasing customer
satisfaction (Heskett et al. 1994; Johnson et al. 2009). More generally, the hypothesis
assumes new products and services are delivered by (renewed or innovative) internal
processes. New products and services derive from R&D activities. The relationship
between R&D intensity and innovation performance has been empirically demonstrated
in several studies (e.g. Deeds 2001; Parthasarthy, Hammond 2002; Greve 2003). In-
novation is considered as a critical enabler and competitive success has been found
as highly dependent upon an organization’s management of the innovation process
(Di Benedetto 1996; Balachandra, Friar 1997; Griffin 1997; Adams et al. 2006). Studies
also confirm that creation of new knowledge is most beneficial for (operating) process
innovation and new product development (Armbrecht et a/. 2001). Moreover, firms
maintaining external linkages with other firms or sources of information, e.g. through
participation in research projects, university links, etc. (Atuahene-Gima 1995; Tipping,
Zeffren 1995), ensure continuous sparking of ideas and the development of innovative
concepts. Finally, continuous improvements and innovations in internal processes (both
operating and innovative processes) are conditioned by intangible assets (human capi-
tal, organizational capital, and information capital). Human capital and organisational
capital have been identified as key assets of the firm and catalysts of innovations (Roos
1998; Hall 1992). Firms with high commitment HRM systems that have interrelated
HR practices are considered critical drivers of employee motivation, commitment, and
productivity (Ichniowsky et al. 1997; Bridges, Harrison 2003).

Multidimensional performance measurement models following these cause-and-effect
relationships would typically include performance indicators of the various leading driv-
ers, outputs, and financial outcomes and try to monitor their execution through time.

The research question is related to the identification of temporal relationships between
actions and performance implicitly suggested by the above described cause-and-effect
relationships. How quickly does a specific variable affect the next variable in the cause-
and-effect relationships chain?

2. Research methodology

We use longitudinal design to investigate this question. While empirical testing of temporal
relationship imposes significant data requirements to measure different variables at differ-
ent times, they provide greater confidence for causal inferences than cross-sectional de-
signs because they more easily establish temporal priority (Pinsonneault, Kraemer 1993).
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2.1. Sample

The sample consists of 42 companies that participated in the contest for the best em-
ployer in Slovenia, which has started in 2007 and has been organized every year. Al-
though more than 100 companies participate in this nation-wide contest every year, we
selected those that participated in years 2007 and 2009 to capture a two-year time span
in leading indicators. Through the contest, significant data on human resource manage-
ment, processes, and innovation management are collected. The overall responsibility
for a comprehensive and truthful completion of the survey lay with the executive man-
agers. However, the actual respondents for respective parts of the questionnaire were
various department managers in the participating companies in line with their area of
responsibility. The financial data was collected from the Slovenian Agency for Public
Records (AJPES) that gathers accounting information of all firms registered in Slovenia.
The key characteristics for the entire sample of companies are summarized in Table 1.

Table 1. Descriptive statistics

Mean Std. deviation
Gross salary 2006 1,459.1 488.7
Gross salary 2010 1,800.1 561.9
Assets_2006 50,525,005.8  137,358,177.2

Assets 2010 68,420,451.6  227,098,096.9
Sales 2006 42,318,369.4  94,534,027.0
Sales 2010 48,387,841.2  144,269,949.1
Net profit 2006 3,429,715.7 18,202,595.1
Net profit 2010 3,690,077.2 26,927,168.2
N. of employees 2006 311.7 702.0

N. of employees 2010 273.9 696.0
ROE 2006 (in %) 23.6 34.5
ROE 2010 (in %) —-13.5 99.9
Value added per employee 2006 48,600.0 41,117.1
Value added per employee 2010 47,230.4 29,606.1
Growth in value added per employee from 2006 to 2010 (in %) 0.2 0.7
Growth of sales from 2006 to 2010 (in %) 0.3 0.8
Growth of assets from 2006 to 2010 (in %) 0.7 1.4
Growth of profit from 2006 to 2010 (in %) -26.3 162.7
Growth of profit from 2006 to 2008 (in %) -19.1 125.2
Growth in value added per employee from 2006 to 2008 (in %) 0.3 0.6
Growth of assets from 2006 to 2008 (in %) 1.0 2.1
Growth of sales from 2006 to 2008 (in %) 0.5 0.6
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2.2. Variable measurement

Leading variables — inputs

The first three variables, human resources management, process renewal, and innovation
policy, are measured with multiple items in years 2007 and 2009. Using a five-point,
verbally anchored response scale, ranging from “it is not true” (1) to “it is perfectly
true” (5), the survey questionnaire asked the respondents to indicate to what extent the
selected statements on human resources management, process renewal, and innovation
policy, respectively, are true.

1. Human resources management. The central variable is human resources manage-
ment (HRM) that influences all other variables in the BSC model. It is measured
with five items. A sample item is “Mentors and trainers play an important role in
the development of human resources”.

2. Process renewal. Renewed processes typically importantly contribute to the prod-
uct and service innovations and to better financial results. Three items measured
the transformation of processes over the last three years. An example item is “The
firm has renewed the processes of production and/or service delivery in the last
three year”.

3. Innovation policy. An efficient policy of innovation systematically influences the
development of new patents and other intellectual property rights and via those
new products and services. We measured it with four items, i.e. “The firm actively
cooperates with research institutes and universities”. We measure all three vari-
ables in year 2007.

Intermediate lagging variables — non-financial outputs

4. Innovation. The degree of innovation was measured with one item only “How
many patented innovations have you got in your firm?” in absolute terms.

5. New products or services. The number of new products or services was measured
with only one item, as well, “How many innovative products or services have you
introduced in the last three years?” in absolute terms. We measure those variables
in 2007 and 2009 and include them interchangeably to the estimated model.

Final lagging variables — financial results

Financial results were measured with various financial performance measures. Since our
sample is very heterogeneous, yet too small to control for average industry performance,
we express financial results in terms of growth. We calculated growth of net income,
sales, and value added per employee from 2006 to 2010. Alternatively we calculated
growth also from the beginning of 2007 to the end of 2008.

Control variables

The control variables are industry (where we distinguish between manufacturing and
services, denoted as 0 and 1, respectively) and employee education (measured as average
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Fig. 1. The conceptual model

education level of employees in the company whereby the companies were asked to
indicate percentages of employees with completed primary school, secondary school,
bachelor degree, and graduate degree such as master or doctorate). We assume that the
number of patented innovations and institutionalized innovation policies are prevalent
in the manufacturing industry (including mining, energy sector, and agriculture) rather
than the service industry, and also that the relationships between innovation policies
and actual innovations are stronger because of more explicated innovation policies in
manufacturing industry. We also assume that the number of new products and services
is positively associated with employee education, while training on the job and human
resources management may play a rather indirect role.

The conceptual model is presented in Figure 1.
2.3. Method

Temporal relationships in the model were analysed by comparing the strength of the
relationships among the variables in different time frames. We estimated three models:
in the first model, we test whether the reactive time of lagging (non-financial output)
variables to the leading variables is in the same year (in 2007). The financial results in
the model are measured in 2008 when all leading variables can show their full effect.
In the second model, we lag the number of new products and services and financial
results for two years. In the third model, we also lag the number of patented innovation
for two years along with the number of new products and services and financial results.

We estimated the models by using the partial least squares (PLS) approach to structural
equation model (SEM) (Wold 1985; Lohmoller 1989). We used SmartPLS 2.00 soft-
ware (Ringle et al. 2005). PLS structural equation modelling is a prediction oriented
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variance-based approach that focuses on endogenous target constructs in the model and
aims at maximizing their explained variance. As stressed in a recent review of the use of
PLS method in management studies, the method is particularly useful when the research
objective focuses on prediction of key target constructs (e.g., strategic success of firms)
by different explanatory constructs (e.g., sources of competitive advantage) (Hair et al.
2012). In comparison to standard moderated regression analysis, the PLS algorithm esti-
mates how much each indicator contributes to the composite score of the latent variable,
rather than assumes equal weights for all indicators of a scale. This assures that indica-
tors with weaker relationships to related indicators and the latent construct are given
lower weights, which makes PLS preferable to techniques such as regression in which
multiple indicators of a construct are typically averaged and hence assumed to have
equal importance for the latent construct. Weighting scheme for each block of indicators
thus depends on the model being estimated (Chin 1998). In other words, PLS simul-
taneously estimates the structural and measurement paths (i.e., relationships between
latent variables and their indicators). The method may be thought of as an intermediate
procedure between OLS, principal component analysis and a bootstrap approach.

Its advantage over the variance-covariance based structural equation modelling tech-
nique is in at least three aspects: since its iterative least squares regression-like estima-
tion proceeds block by block, it allows for estimation of smaller sample sizes; it imposes
less severe requirements about the distribution assumptions; and it allows for the use
of both formative and reflective variables in the models (Vandenbosch 1996). These
advantages also dictated our choice of the method.

3. Results

3.1. Measurement model

The model presented in Figure 1 is composed of eight variables. The multiple item
variables need to adhere to the norms that prove individual item reliability, construct
reliability, convergent validity, and discriminant validity of the composite variables in
the model (Bagozzi 1994). It is considered adequate when an item has a factor loading
on the latent variable that is greater than 0.7072, which implies that more than 50% of
the variance in the observed variable is shared with the construct. As shown in Table 2,
all but two item loadings exceed the 0.7072 threshold providing evidence of satisfac-
tory individual item reliability. The exceptions are one indicator for Innovation Policy
and one indicator for Processes. They have nevertheless been preserved in the analysis
because they satisfy the minimum standard for acceptable construct reliability (Dillon-
Goldstein’s composite reliability p > 0.7, see Table 3).

To assess the internal consistency of the two composite scales in the study, the Cron-
bach’s (1951) a coefficient is calculated. The unidimensionality of the two composite
scales in the study is also assessed through Dillon-Goldstein p (Tenenhaus et al. 2005).
A level of 0.70 is suggested as an acceptable level of reliability (Vandenbosch 1996).
Corroborating the Cronbach’s a analysis, Dillon-Goldstein’s p values are also above
0.70 for each construct, providing strong evidence of unidimensionality (see Table 3).
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Table 2. The measurement model

plemenemor T st

Industry 1 1

Education 1 1

Profit growth ->

Financial outcome ! !

N. of new products 1 1

N. of new patents 1 1

Procl<- Processes 0.853 0.840 0.080 10.611
Proc2 <- Processes 0.701 0.694 0.165 4.260
Proc3 <- Processes 0.828 0.811 0.103 8.047
Innpoll<- Inn Policy 0.770 0.751 0.150 5.137
Innpol2 <- Inn Policy 0.813 0.787 0.123 6.601
Innpol3 <- Inn Policy 0.758 0.739 0.147 5.169
Innpol4 <- Inn Policy 0.685 0.674 0.120 5.694
HRMI1 <- HRM 0.781 0.785 0.063 12.399
HRM2 <- HRM 0.716 0.696 0.130 5.496
HRM3 <- HRM 0.850 0.843 0.057 15.019
HRM4 <- HRM 0.787 0.768 0.097 8.072
HRMS5 <- HRM 0.856 0.846 0.057 15.020

Table 3. Model quality criteria

Composite Cronbachs R square R square R square

AVE reliability alpha Redundancy 1 model 2 model 3 model
Inn Policy  0.574 0.843 0.758 0.051 0.291 0.293 0.308
HRM 0.639 0.898 0.858
Processes 0.635 0.838 0.711 0.147 0.234 0.229 0.229
N' of . 0.167 0.294 0.292 0.265
mnovations
N. of new 0.003 0.123  0.153 0258
products
Financial 0.133 0.133  0.095  0.095
outcome
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Convergent and discriminant validity of the two composite constructs is assessed by the
average variance extracted (AVE). AVE greater than 0.50 indicates satisfactory conver-
gent validity, whereas discriminant validity is assessed by cross-loadings and compari-
sons of AVE to the variance shared between any two constructs. As shown in Table 3,
the AVE values for all latent variables are greater than the 0.5 cut-off point, indicating
acceptable level of convergent validity.

3.2. Structural model

Table 4 summarizes the PLS structural analysis and Figures 2, 3 and 4 provide a diagram-
matic representation of the differences in structural paths in the originally proposed model.

Model 1, Model 2, and Model 3 differ in the time span in which the relationships be-
tween the leading and lagging variables are observed: in Model 1 we observe the impact
of HRM, processes renewal, and innovation policy (leading variables) on the number of
new patented innovations in the same year, i.e. 2007. Also, the impact of new patented
innovations on the number of new products and services is observed within year 2007.
Growth in profit, sales and value added per employee are observed in the period from
the beginning of 2007 to the end of 2008. In Model 2 we measure the impact of the three
leading variables on patented innovations in the same year (2007) with the assumption
that new products and services are introduced after two years (2009). Financial results
are observed now from the initial effort that goes to the leading forces in the model
(i.e., the beginning of 2007) till one year after the products are introduced to the market
(2010). In Model 3, we measure the strength of the impact of the three leading variables
on patented innovations after two years (2009); in the same year we also measure the
impact of preceding variables on the number of new products (services). The growth in
financial performance is lagged for one year and is observed from the beginning of 2007
till the end of 2010. The relationships of interest that vary in time in the three models
are hence only those that are presented in Table 4 within the border.

Our results indicate that HRM is strongly and positively associated with innovation
policy and process renewal (the path coefficients are above 0.45, p < 0.001). Innovation
policy has a relatively quick effect on the number of patented innovations. As we see
from the coefficients in all three models, the effect is positive and relatively strong in the
same year (in Models 1 and 2 the effect is above 0.34, p < 0.05), but is no longer sig-
nificant after two years (Model 3, path coefficient 0.191, not significant). New patented
innovations are also relatively quickly translated to new products and services as the
effects are significant only in Model 1 and 3 in which these two variables are observed
in the same year (path coefficients of 0.324, p <0.05 and 0.438, p < 0.001, respectively).
In Model 2, where the number of new products or services is lagged for two years, the
effect is considerably weaker and no longer significant. The effect of new products and
services introduced to the market has the strongest effect on financial results in Model 1,
but is strong and positive also in Models 2 and 3 (path coefficients of 0.364, 0.308 and
0.308, p < 0.001, respectively). In all three models the financial outcome is observed a
year later than the preceding variable. HRM per se has no direct impact on the introduc-
tion of new products (services) or the number of patented innovations. The impact of
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Fig. 2. Results of the estimated model 1
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Fig. 3. Results of the estimated model 2

HRM is hence only indirect via the innovation policy. Surprisingly, the process renewal
is not significant in any time for the introduction of new products and services. Control
variable industry is significant in all models. Its inclusion in the models significantly
improves the explanatory power of the variables in the model. Since the majority of
firms stem from service industry, the speed of effect between innovation policy and the
number of new products or services is not surprising. In contrast to our expectation,
employee education does not significantly affect any of the variables.

988



Journal of Business Economics and Management, 2014, 15(5): 978-993

Financial
- outcome 10
0.364***

New products
/ services 09

0.483%**

0.438*

% %k %
0453 Innovations 09

Innovation
policy 07

Fig. 4. Results of the estimated model 3

To evaluate the model, R? values are calculated for endogenous constructs. In addition,
the predictive validity of the parameter estimates is assessed via a cross-validated redun-
dancy index or so called Stone-Geisser Q? test (Geisser 1974; Stone 1974). Since PLS
approach lacks an index that can provide the goodness of fit statistics like in variance-
covariance based SEM-ML, a set of statistics is needed to estimate the quality of the
model: next to the reliability and validity of constructs, the significance of the variance
explained (R? values) and the sign of the redundancy indexes (Q? values) for all con-
structs provide an assessment of model fit (Tenenhaus et al. 2005; Vandenbosch 1996).
Model 1 explains 13.3% of profit growth after one year, and the explanatory power of
preceding BSC variables on profit growth slightly evaporates after two years. In Models 2
and 3, R? for the financial outcome expressed as profit growth is rather smaller, only
9.5%. Moreover, HRM explains a considerable variation in innovation policy (R* ranges
from 29.1 to 30.8% in the three models) and also in process renewal (R? is 23%).
Number of patented innovations is significantly explained by the innovation policy
(R? is 29%), and the variation of the number of new products (services) that stem from
innovation is explained from 12 to 25.8% in different models. Overall, the results in-
dicate that a BSC model can explain a rather high degree of variation in financial and
non-financial outcomes. As shown in Table 3, the redundancy for all latent variables is
satisfactory, with all Q2 values being greater than 0, providing additional support for
the model’s predictive relevance.

Discussions and conclusions

This paper opened with the general observation that the temporal relationships be-
tween actions and performance implicitly suggested by multidimensional performance

989



S. Slapnicar, A. Rejc Buhovac. Identifying temporal relationships within multidimensional ...

measurement frameworks have not been decisively confirmed. The research method and
design of this study allow for a causal statement concerning the association between the
leading drivers and lagging outputs and outcomes.

Overall, our study finds that the effects of the leading variables on the intermediate
lagging variables are the strongest in the same year. HRM is strongly and positively
associated with contemporaneous innovation policy and operating process renewal.
Further, innovation policy positively impacts the number of new patented innovations
within the same year. These, in turn, are also quickly translated into new products and
services. Also, the influence of innovation and HR policies via the number of patented
innovations and new products (services) on profit growth is the strongest within one
year. The effect of new products and services introduced to the market, however, has a
delayed effect on financial results. Surprisingly, HRM has no direct impact on the in-
troduction of new products (services) or the number of new patented innovations. The
impact of HRM is only indirect via the innovation policy. Also, the operating process
renewal is not significant in any time for the introduction of new products and services.

This study makes two contributions to the existing performance measurement and man-
agement control literature. Firstly, it provides empirical evidence of temporal relationships
between BSC variables, an aspect that has gained little attention in the BSC literature
so far. As Davis and Albright (2004) observe, developing and understanding causal as-
sumptions between selected measures is an integral component of a properly designed
BSC. A better understanding of value creation through time can be used as the basis
strategic decision-making. While results may suggest the relative importance of different
leading variables, the study’s focus was on the temporal causality of associated drivers,
outputs and outcomes. Secondly, longitudinal designs are generally not frequently used
in this field because repeated surveys are difficult and costly to conduct, are subject to
increasing non-response over time, and result in incomplete longitudinal data (Van der
Stede et al. 2005). This study builds on data from a longitudinal survey design.

While considerable care has been taken to collect reliable and valid data, a couple of
limitations are associated with empirical execution of the analysis. First of all, we are
aware of the positive bias that could be inherent to the firms that compete at the best
employer contest. Nevertheless, in the times when financial crisis considerably hit the
economy, those firms still continued pursuing HR and innovation policies as their pri-
mary driver in the BSC model. Second, as is often the case with the estimation of mod-
els, the possibility of endogeneity always exists (Chenhall, Moers 2007). We considered
this issue on substantive grounds rather than statistically. Given the broad theoretical
agreement about causes and effects in the BSC model, we believe that simultaneity (re-
ciprocal relationship between endogenous and exogenous variables) as one of potential
causes for endogeneity in the model is not a concern. By lagging endogenous variables
in time, we minimize the issue of simultaneity. The second potential for endogeneity in
the model are omitted variables. In selecting which variables to include in the model, we
followed the theory (and empirical evidence) predicting the causal relationship among
the variables in the BSC. We have controlled for industry effects and the effect of
educational background of the employees on innovations. Overall, we believe that the
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direction of causality flows most logically from the leading indicators (exogenous vari-
ables) in the model to the lagging indicators as endogenous variables.

We suggest that future research focuses on studying temporal relationships between
leading and lagging perspectives in the BSC for different level of competition (and type
of strategy) and in different industries.

References

Adams, R.; Bessant, J.; Phelps, R. 2006. Innovation management measurement: a review, Inter-
national Journal of Management Reviews 8(1): 21-47.
http://dx.doi.org/10.1111/1.1468-2370.2006.00119.x

Armbrecht Jr., F. M. R.; Chapas; R. B.; Chappelow, C. C.; Farris, G. F. 2001. Knowledge man-
agement in research and development, Research-Technology Management 44(4): 28—41.

Atuahene-Gima, K. 1995. An exploratory analysis of the input of market orientation on new
product performance: a contingency approach, Journal of Product Innovation Management 12:
275-293. http://dx.doi.org/10.1016/0737-6782(95)00027-Q

Bagozzi, R. P. 1994. Structural equation models in marketing research: basic principles, in
R. P. Bagozzi (Ed.). Principles of marketing research. Blackwell Business.

Balachandra, R.; Friar, D. 1997. Factors for success in R&D projects and new product innovation:
a contextual framework, IEEE Transactions on Engineering Management 44: 276-287.
http://dx.doi.org/10.1109/17.618169

Banker, R. D.; Potter, G.; Srinivasan, D. 2000. An empirical investigation of an incentive plan
that includes nonfinancial performance measures, The Accounting Review 75(1): 65-92.
http://dx.doi.org/10.2308/accr.2004.79.1.1

Banker, R. D.; Chang, H.; Pizzini, M. J. 2004. The balanced scorecard: judgmental effects of
performance measures linked to strategy, The Accounting Review 79(1): 1-23.
http://dx.doi.org/10.2308/accr.2004.79.1.1

Behn, B. K.; Riley, R. A. 1999. Using nonfinancial information to predict financial performance:
the case of the US airline industry, Journal of Accounting, Auditing, and Finance 14: 29-56.

Bernhardt, K.; Donthu, L. N.; Kennett, P. A. 2000. A longitudinal analysis of satisfaction and
profitability, Journal of Business Research 47(2): 161-171.
http://dx.doi.org/10.1016/S0148-2963(98)00042-3

Braam, G.; Nijssen, E. 2004. Performance effects of using the BSC: a note on the Dutch experi-
ence, Long Range Planning 37(4): 335-349. http://dx.doi.org/10.1016/j.1rp.2004.04.007

Bridges, S.; Harrison, J. K. 2003. Employee perceptions of stakeholder focus and commitment
to the organization, Journal of Managerial Issues 15(4): 498-509.

Chenhall, R. H.; Moers, F. 2007. The issue of endogeneity within theory-based, quantitative
management accounting research, European Accounting Review 16(1): 173-196.
http://dx.doi.org/10.1080/09638180701265937

Chin, W. W. 1998. The partial least squares approach to structural equation modeling, in
G. A. Marcoulides (Ed.). Modern methods for business research. Mahwah, NJ: Lawrence Erl-
baum Associates, 295-336.

Cronbach, L. J. 1951. Coefficient alpha and the internal structure of tests, Psychometrica 16(3):
297-334. http://dx.doi.org/10.1007/BF02310555

Davis, S.; Albright, T. 2004. An investigation of the effect of balanced scorecard implementation
on financial performance, Management Accounting Research 15: 135-53.
http://dx.doi.org/10.1016/j.mar.2003.11.001

991



S. Slapnicar, A. Rejc Buhovac. Identifying temporal relationships within multidimensional ...

Deeds, D. L. 2001. The role of R&D intensity, technical development, and absorptive capacity in
creating entrepreneurial wealth in high-technology start-ups, Journal of Engineering and Tech-
nology Management 18: 29-47. http://dx.doi.org/10.1016/S0923-4748(00)00032-1

De Geuser, F.; Mooraj, S.; Oyon, D. 2009. Does the balanced scorecard add value? Empirical
evidence on its effect on performance, European Accounting Review 18(1): 93—122.
http://dx.doi.org/10.1080/09638180802481698

Di Benedetto, C. A. 1996. Identifying the key success factors in new product launch, Journal of
Product Innovation Management 16: 530-534. http://dx.doi.org/10.1016/S0737-6782(99)00014-4

Foster, G.; Gupta, M. 1997. The customer profitability implications of customer satisfaction,
Working paper. Stanford University and Washington University.

Geisser, S. 1974. A predictive approach to the random effect model, Biometrika 61: 101-107.
http://dx.doi.org/10.1093/biomet/61.1.101

Greve, H. R. 2003. A behavioral theory of R&D expenditures and innovations: evidence from
shipbuilding, Academy of Management Journal 46: 685—702. http://dx.doi.org/10.2307/30040661

Griffin, A. 1997. PDMA research on new product development practices: updating trends and
benchmarking best practices, Journal of Product Innovation Management 14: 429—458.
http://dx.doi.org/10.1016/S0737-6782(97)00061-1

Hall, R. 1992. The strategic analysis of intangible resources, Strategic Management Journal
13(2): 135—144. http://dx.doi.org/10.1002/smj.4250130205

Hair, J. F.; Sarstedt, M.; Pieper, T. M.; Ringle, C. M. 2012. The use of partial least squares
structural equation modeling in strategic management research: a review of past practices and
recommendations for future applications, Long Range Planning 45: 320-340.
http://dx.doi.org/10.1016/j.1rp.2012.09.008

Heskett, J. I.; Thomas, O. J.; Gary, W.; Loveman, W.; Sasser, W. E.; Schlessinger, L. A. 1994.
Putting the service profit chain to work, Harvard Business Review 72(2): 164—174.

Ichniowsky, C.; Shaw, K.; Prennushi, G. 1997. The effects of human resource management prac-
tices on productivity: a study of steel finishing lines, American Economic Review 87(3): 291-313.

Ittner, C. D.; Larcker, D. F. 1998a. Are non-financial measures leading indicators of future fi-
nancial performance? An analysis of customer satisfaction, Journal of Accounting Research 36:
1-35. http://dx.doi.org/10.2307/2491304

Ittner, C. D.; Larcker, D. F. 1998b. Innovations in performance measurement: trends and research
implications, Journal of Management Accounting Research 10: 205—238.

Ittner, C. D.; Larcker, D. F.; Randall, T. 2003. Performance implications of strategic perfor-
mance measurement in financial services firms, Accounting, Organizations and Society 28(7/8):
715-=741. http://dx.doi.org/10.1016/S0361-3682(03)00033-3

Johnson, D. E.; Davis, S. B.; Albright, T. L. 2009. Examining the relationships between employee
attitudes and a firm’s financial performance: a theoretical framework and causal investigation,
Journal of Managerial Issues XXI(3): 367-382.

Kaplan, R. S.; Norton, D. P. 2000. Having trouble with your strategy? Then map it, Harvard
Business Review 78(5): 167-176.

Kaplan, R. S;; Norton, D. P. 2004. Strategy maps: converting intangible assets into tangible
outcomes. Boston: Harvard Business School Press.

Liang, C.-J.; Hou, L.-C. 2006. A dynamic connection of balanced scorecard applied for the hotel,
Journal of Services Research 6(2): 91-118.

Lipe, M.; Salterio, S. 2000. The balanced scorecard: judgmental effects of common and unique
performance measures, The Accounting Review (July): 283-298.
http://dx.doi.org/10.2308/accr.2000.75.3.283

992



Journal of Business Economics and Management, 2014, 15(5): 978-993

Lohmoller, J. B. 1989. Latent variable path modeling with partial least squares. Heidelberg:
Physica-Verlag. http://dx.doi.org/10.1007/978-3-642-52512-4

Norreklit, H. 2003. The balanced scorecard: what is the score? A rhetorical analysis of the bal-
anced scorecard, Accounting, Organization and Society 28(6): 591-619.
http://dx.doi.org/10.1016/S0361-3682(02)00097-1

Norreklit, H. 2000. The balance on the balanced scorecard — a critical analysis of some of its
assumptions, Management Accounting Research 11: 65-88.
http://dx.doi.org/10.1006/mare.1999.0121

Papalexandris, A.; Ioannou, G.; Prastacos, G. 2004. Implementing the BSC in Greece: a software
firm’s experience, Long Range Planning 37(4): 351-366. http://dx.doi.org/10.1016/j.1rp.2004.05.002

Parthasarthy, R.; Hammond, J. 2002. Product innovation input and outcome: moderating effects
of the innovation process, Journal of Engineering and Technology Management 19: 75-91.
http://dx.doi.org/10.1016/S0923-4748(01)00047-9

Pinsonneault, A.; Kraemer, K. L. 1993. Survey research methodology in management information
systems: an assessment, Journal of Management Information Systems 10(2): 75-105.

Ringle, C. M.; Wende, S.; Will, S. 2005. SmartPLS 2.0 (M3) Beta [online]. Hamburg. Available
from Internet: http://www.smartpls.de

Roos, J. 1998. Exploring the concept of intellectual capital (IC), Long Range Planning 31(1):
150-153. http://dx.doi.org/10.1016/S0024-6301(97)87431-6

Said, A. A.; HassabElnaby, H. R.; Wier, B. 2003. An empirical investigation of the perfor-
mance consequences of non-financial measures, Journal of Management Accounting Research
15: 193-223. http://dx.doi.org/10.2308/jmar.2003.15.1.193

Schneiderman, A. M. 1999. Why balanced scorecards fail, Strategic Performance Measurement
(January): 6-11.

Siguaw, J. A.; Enz, C. A. 1999. Best practices in hotel operations, Cornell Hotel and Restaurant
Administration Quarterly 40(6): 42-53. http://dx.doi.org/10.1177/001088049904000616

Stone, M. 1974. Cross validity choice and assessment of statistical predictions, Journal of the
Royal Statistical Society B 36: 111-133.

Tenenhaus, M.; Vinzi, V. E.; Chatelin, Y.; Lauro, C. 2005. PLS path modeling, Computational
Statistics & Data Analysis 48: 159-205. http://dx.doi.org/10.1016/j.csda.2004.03.005

Tipping, J.; Zeffren, E. 1995. Assessing the value of your technology, Research-Technology Man-
agement 38: 22-40.

Van der Stede, W. A.; Young, M. S.; Chen, C. 2005. Assessing the quality of evidence in empiri-
cal management accounting research: the case of survey studies, Accounting, Organizations and
Society 30: 655—684. http://dx.doi.org/10.1016/j.20s.2005.01.003

Vandenbosch, M. B. 1996. Confirmatory compositional approaches to the development of product
spaces, European Journal of Marketing 30: 23—46. http://dx.doi.org/10.1108/03090569610107418

Wold, H. 1985. Partial least squares, in S. Kotz, N. L. Johnson (Eds.). Encyclopedia of statistical
sciences, vol. 6. New York: Wiley, 581-591.

Sergeja SLAPNICAR is an Associate Professor of Accounting at the Faculty of Economics at the Uni-
versity of Ljubljana. Her research is focused on management control systems and corporate governance.

Adriana REJC BUHOVAC is an Associate Professor of Management at the Faculty of Economics

at the University of Ljubljana. Her research is focused on the design and implementation of strategic
performance measurement and evaluation systems.

993





