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Abstract
Purpose – The purpose of this paper is to develop a model of automate for effective strategy
execution.
Design/methodology/approach – Both exploratory and confirmatory modes of research using
exploratory factor analysis, total interpretive structure modeling, and t-test techniques have been
conducted.
Findings – In the context of effective strategy execution, the organization support system has most
driving power affecting appropriateness of other automate systems. On the other hand, the effective
design and deployment of control and monitoring system dependent on other systems. The control and
monitoring directly affects the success of strategy execution while the other systems affect execution
through structural mediation suggested by the proposed model.
Research limitations/implications – Though this study adopts multiple research methods,
a comparatively large sample size would be more useful. The study also faces subjective limitation of
the research context. There is possibility of participant’s biases while responding to five-point scale
questionnaire.
Practical implications – The driving-dependence linkages among the automate systems helps in
developing appropriate managerial action plan to convert strategic goals into the results. The model
helps in institutionalizing the systems as well as making them effective while linking them in
structured relationship. Additionally, the integrated understanding of the automate systems helps
promote a sense of purpose and shared meaning of systems among the key stakeholders, which
smoothen the execution process.
Originality/value – This study reviews and factorize different automate systems and identifies
structured linkages among them to demonstrate the relative criticality of each systems and how
effective development of one system leads to the effectiveness of other system. This study also adds
methodological value extending triangulation along with the interpretative tool.
Keywords Information system, Strategy execution, TISM, Automate, Organization system
Paper type Research paper

1. Introduction
Scholars of strategy management, especially over the last decade, have demonstrated
that strategy execution is as important as its formulation for organizational success
(Bossidy and Charan, 2002; Hrebiniak, 2006; Li et al., 2008). However, there has been
significantly more research on strategy formulation than on execution (Noble, 1999;
Hrebiniak, 2006; Srivastava and Sushil, 2013). Strategy drives the long-term direction
of an organization, and the strategy execution process converts strategic objectives
into results.

Li et al. (2008) noted that strategy execution has been defined broadly from three
perspectives: process, or as a sequence of carefully planned consecutive steps; action or
as a series of more or less concerted actions, examining these actions from a behavioral
perspective; and hybrid, a combination of the two. Rho et al. (2001) identified another,
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the gap perspective, or gap variables that indicate inconsistency between strategy
and execution, which are more important than either type of variable in identifying
better-performing organizations. Kaplan and Norton (1996) proposed a system perspective,
where ineffective strategy execution is more often caused by a poor management system
than lack of managerial competence or efforts. Noble (1999) suggested a structural
perspective, looking at the effects of structural mechanisms on strategy execution
processes and outcomes.

Different perspectives highlight different constructs and their associated variables
affecting strategy execution. Kaplan and Norton (2006) pointed out there is no perfect
structural solution to facilitate effective execution of a strategy. They suggested
utilizing a system approach to for ensure achieve effective execution. With advances in
technology, especially information technology (IT), organizations started designing
and deploying IT-based systems to improve performance. The organizations have been
trying to standardize the organization as well as information systems (IS). The
construct “Automate” reflects the systems perspective. The “Automate” suggests
alignment among the systems to build a systemic mechanism to operationalize strategy
execution processes. These systems may include, for example, plan and performance
management (PPM), monitoring and control (CMC), analytics, and knowledge base.
There have been attempts to find linkages among such organizational and information
systems. However, there is a lack of framework to demonstrate causal linkages among
systems in the context of strategy execution. The literature also suggests that this lack
is one of the most fundamental reasons for execution failure (Pascale et al., 1999;
Hrebiniak, 2006). This study therefore attempts to identify key variables of Automate’
and linkages among these variables. Finally, it tries to develop a model of “Automate”
for effective strategy execution.

Liang (1999) explained that organizational systems should be linked to the essence of
the business and that each system has to be seen in association with others. However,
there have been limited efforts to develop a framework that can help in assessing the
relationships and associations. This study argues that there is a hierarchical structural
relationship among variables. Effective management of one variable therefore facilitates
the effectiveness of others in successful strategy execution. The objective of this study is
to develop a model of automate that can be used as a strategic tool for superior strategy
execution. This study uses both qualitative and quantitative research approaches. It
explains managerial implications and finally presents limitations and directions for
future research.

2. Literature review
Even the best strategy fails if its execution is poor. Organizational systems institutionalize
and operationalize strategic intent and execution processes (Benjamin et al. 1984;
Giese 1984; Rackoff et al., 1985; King and Teo, 1996). The need for effective systems
in strategy execution is therefore clear. Advances in technology boosted IT-based
design and deployment of systems (Fuenmayor, 1991; Cabrera et al., 2008). For
example, a computerized decision support system (DSS) is designed to enhance the
outcomes of managerial decisions and actions (Sengupta and Te’eni, 1993;
Singh, 1998). However, outcomes alone cannot clarify why and how a particular
DSS application is more effective than others. This limits the applicability and
usefulness of individual systems. It is therefore necessary to identify key systems
or variables and develop a framework to explain linkages among them (Todd and
Benbasat, 1987; Mackay and Elam, 1992; Mathrani et al. 2013).
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2.1 Key variables
Identifying variables of automate and their inter-linkages will enable demonstration of
an effective action plan for successful strategy execution. For example, Kaplan and
Norton (1996) demonstrated linkages among the plan and performance system, the
control and monitoring system, and the IS. They argued that identifying and using
dependent relationships among organizational systems could be useful in managing
execution (Spencer et al., 2009). Deployment of a system is complete when the
organization obtains benefits from the system’s effective operation. For example,
performance measures can be monitored to improve an organizational process (Neely
et al., 1994) by focussing on activities that deliver value to customers (Bititci et al., 2001)
and ultimately affect the firm’s performance. Different automate systems such as
analytics and knowledge base (AKB), PPM, or CMC should therefore be institutionalized,
i.e. linked with each other and integrated into the routines of the organization (Cooper and
Zmud, 1990).

The “automate” framework may facilitate the institutionalization of strategic goals
and execution activities (King and Teo, 1996). The need to institutionalize different
automate systems underlines the criticality of organization support systems (OSS).
These affect strategy execution through other systems. Key components are flow of
work to support strategy, e-business in the organization, and standardized functional
processes. The review of existing literature and the inputs of corporate practitioners
helped in identifying a total of five key variables: organizational support systems
(AU1); IS (AU2); plan and performance measurement (PPM) system (AU3); monitoring
and control system (MCS) (AU4); and AKB system (AU5) (Norman and Shallice, 1985;
Walsham and Waema, 1994; Kaplan and Norton, 1996; Ittner and Larcker, 1998;
Higgins, 2005; Zheng et al. 2010; Mathrani et al. 2013; Ahmad et al., 2014). Table I shows
the important aspects of each variable, identified from the literature.

2.2 Linkages among key variables
MCS have an immediate effect on execution activities (Silver, 1991). Monitoring and
control helps managers to track execution activity, identify potential deviations (Singh
and Ginzberg, 1996), and suggest corrective actions to improve execution, using
ongoing feedback (Norman, 1981; Norman and Shallice, 1985). The PPM systems aim to
identify areas of strategic focus and their criticality for effective strategy execution. It is
found that deficiencies in data quality may have several root causes. The technology-
task-fit theory suggested that data quality required for monitoring and control are
influenced by different organizational systems. Organizations need to adapt
continuously their systems addressing contextual issues to improve data quality
(Glowalla and Sunyaev, 2014). The PPM system helps in identifying the areas for
adaptation of control system. PPM works at two levels. First, it links performance
measures with strategic intent by identifying the right combination of strategic
performance factors, balancing competing approaches such as financial and
non-financial, and short- and long-term (Kaplan and Norton, 1996; Neely, 2005).
Second, it shows inter-linkages among strategic performance factors, taking into
account the strategic direction of the firm (Ittner and Larcker, 1998; Olson and Slater;
2002). PPM demonstrates when, what, and how to achieve strategic objectives. It also
shapes the design and operation of MCS, to keep strategy execution activities on track.
PPM therefore provides contextual logic for design and operation of MCS.

With increasing competition, managerial challenges are also increasing, and IS (IS)
are becoming more crucial. Over the last two decades, organizations have increasingly
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Variable Literature highlights Select references

Organization
support
systems

The organizational systems institutionalize
and operationalize the strategic intent and
execution process
An effective deployment of the automate
systems depends on how well they are
embedded in the organization systems and
structure
The firms, which lack such linkage struggle
in even designing and deployment of,
automate systems

King and Teo (1996), Lederer and Sethi
(1988), Avgerou (2002), Braa et al.
(2004), and Higgins (2005)

Information
systems

With increasing competition the
complexities of managerial challenges are
increasing, therefore, information systems
become crucial
Organizations adopt different approaches
such as strategic planning of information
systems, strategic alignment of organization
and information systems, strategic
information systems to ensure effectiveness
of information systems

Bergeron and Raymond (1991),
Segars et al. (1998), Hirschheim
and Sabherwal (2001), and Hartono
et al. (2003)

Plan and
performance
measurement

Plan and performance measurements
identify strategic focus areas to be achieved
Plan and performance measurements link
multiple performance measures with the
strategic intent and develop inter-linkages
among them
It demonstrates when, what and how to
achieve strategic objectives to keep
execution activities on track

Kaplan and Norton (1996), Ittner and
Larcker (1998), Olson and Slater (2002),
Neely (2005) and Spencer et al. (2009)

Monitoring and
control

Monitoring and control tracks execution
activity, identifies potential deviations, and
suggests corrective action to appropriate
execution activities
Monitoring and control is driven by plan
and performance measurement logics and
therefore, should have a different design as
per the logic
Monitoring and control differentiates in
activities that deliver value to customers and
ultimately affect the firm’s performance

Norman (1981), Norman and Shallice
(1985), Silver (1991), Singh and
Ginzberg (1996)

Analytics and
knowledge
base

Analytics and knowledge base helps to
decipher changes in and around the
organization
With increasing number of actions and their
interdependency, execution activities
become complex and therefore needs
sophisticated tools of analytics and
knowledge base to take intelligent decision
Analytics and knowledge base create a
meaningful dialogue between management
and operational levels to facilitate the choice
for a strategic orientation and its execution

Sengupta and Te’eni (1993), Singh
(1998), Nilsson and Rapp (1999)

Table I.
Variables of

automate and
important highlights

of literature

559

IS for effective
strategy

execution



www.manaraa.com

focussed on IS as a strategic tool to achieve their long-term goals (Hartono et al. 2003).
Organizations have adopted different approaches such as strategic IS planning
(Gottschalk, 1999a; Segars et al., 1998; Teo and Ang, 1999), strategic alignment of
organization and information systems (Reich and Benbasat, 2000; Hirschheim and
Sabherwal, 2001; Sabherwal and Chan, 2001), and strategic IS (Bergeron and Raymond,
1991; Hamilton, 1999; Enns et al. 2003; Lee and Pai, 2003). A misalignment of IS with
organizational support systems restricts anticipation of design and deployment
problems during the planning process (Lederer and Sethi, 1988; Lee and Pai, 2003).
The effectiveness of an IS depends on how well it is embedded in the organizational
structure (Avgerou, 2000, 2002; Braa et al. 2004; Mathrani, 2013). The key to achieving
effective strategy execution is therefore to link IS with organizational support systems
such as flow of work, e-business processes, and standardized functional processes
(Venkatraman, 1994; Galliers et al. 1995). Many scholars have demonstrated that
organizations fail to implement IS successfully if they are not appropriately linked with
work tasks and job descriptions (Walsham and Waema, 1994; Segars et al., 1998;
Hartono et al., 2003; Wade and Hulland, 2004). For example, in a public firm, which has
a rigid organizational structure, IS should be designed to work in a less flexible work
context (Caudle et al., 1991).

Bergeron and Raymond (1991) demonstrated that IS significantly affect a firm’s value
chain, i.e. the organization’s relationship with suppliers, customers, and competitors, by
focussing the strategic orientation more effectively, so that the firm concentrates on
particular issues such as differentiation, cost, and innovation. IS improve effectiveness of
monitoring and control and, at the same time, strengthen the sophistication of AKB
development. The knowledge systems are becoming diverse and heterogeneous with
many overlapping. Organizations cannot assess the complementarity of several
knowledge systems unless they are linked with the fundamental organizational and
information systems (Lezcano et al., 2012). Increased complexity in a strategy increases
the challenges in execution. Long-term goals therefore need to be cascaded into short-
term objectives to reduce these challenges. This requires identification of appropriate
strategic performance measures and elimination of non-strategic activities (Kaplan and
Norton, 1996; Hrebiniak, 2008).

Strategy execution also becomes more complex with increasing number of activities
and their interdependency. The use of analytics in handling complex action plans is
also critical (Sengupta and Te’eni, 1993; Singh, 1998; Zheng et al., 2010). AKB also
help in effective decision making, based on inputs from the environment such as
changing customer choices and market dynamics. For example, organizations use
market intelligence tools to link strategic intent with the changing economic and
market dynamics. The complexity of decision making and managerial activities reflects
challenges in effective strategy execution. The analytics and information systems
facilitate a meaningful dialogue between management decisions and operational
activities. Such dialogue generates choices for strategic orientation and effective
execution through PPM and MCS (Nilsson and Rapp, 1999).

3. Research questions and objective
For long-term sustainability and competitive advantage, the literature clearly needs two-
fold research on automate: linking “automate” variables with strategy, i.e. identifying the
right combination of variables and understanding causal linkages among these
variables. Previous research has identified “automate” variables of strategic importance.
However, there is a lack of research demonstrating driving-dependence relationship
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among these variables, which could help managers to develop appropriate action
plans for effective execution. This study has therefore identified the following research
questions:

RQ1. What are the important variables of “automate” for effective strategy execution?

RQ2. How are these variables inter-linked?

RQ3. What is the empirical validity of inter-linkages among these variables?

These have led to the research objective:
• to develop a model of automate for effective strategy execution.

4. Research methodology
This study uses multiple methods approach combing both the qualitative and
quantitative research routes to unearth more complete picture of the phenomenon. This
helps in facilitating accurate, generalizable, and practically useful theory. Starting with
systemic literature review, this study conducts initial exploratory analysis and finally,
builds on that using empirical and interpretive analysis. This study also adds
methodological value extending triangulation along with the interpretative tool. The
interpretation of the statistically tested model is an innovative experiment to clarifies
not only “what” and “how” but also the “why” aspect of theory building.

The literature review included articles with at least ten citations on the Google
Scholar database, as at May 30, 2012, plus some articles from the last three years and
others deemed important. Google Scholar is more comprehensive than Thomson-ISI for
management studies (Harzing and Wal, 2008). To factorize automate variables, we
conducted exploratory factor analysis (EFA) on 182 responses from corporate
practitioners in different industries based in India. The questionnaire was designed and
administered in English, which is the official language of the Indian corporate world.
The response rate to the survey was around 20 percent. The initial response to an
online survey was particularly low, so almost half of the responses were personally
administered to increase the response rate. Random and convenience sampling
techniques were used for data collection, ensuring respondents from a variety of
backgrounds and experience (see Table II). The domain of the study was the

Criteria Respondents’ profile

Sectors ICT (27.1%), power (12.5%), consulting (10.4), banking (8.3%),
construction (8.3%), and others

Functional areas Operation (33.3%), IT (14.6%), planning (10.4%), marketing (10.4%),
HR (4.2%), consulting (4.2), and others

Hierarchical level Lower management (35.4%), middle management (35.4%), top
management (29.2%)

Total work experience (years) Minimum (3), maximum (28), mean (13.5), SD (8)
Experience in the current
organization (years)

Minimum (1), maximum (27), mean (8.5), SD (7)

Planning/coordination/
execution

Planning (29.2%), coordination (20.8%), execution (50%)

Leadership role Leadership role (70.8%), non-leadership role (29.2)
Note: n¼ 182

Table II.
Profile of

respondent of factor
analysis study
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infrastructure sector, with a focus on power, telecom, and transportation firms.
The intended population is therefore firms operating in these sectors in India.
Purposive and judgmental sampling was used to ensure at least 50 responses from
each sector. SPSS-16 was used for data analysis. EFA was used to examine the
structure of overlapping variation between measures (Leeflang et al., 2000) and
group them into main factors according to the similarity of their impact. The
principal components method was used to extract factors, followed by varimax
rotation to maximize the variance of square loading across measures subject to the
constraint that the communalities of each variable remained the same ( Johnson and
Wichern, 1998).

Scholars have developed and applied structural models such as interaction
matrices and graphs (Warfield, 1974), delta charts, and signal flow graphs. However,
they lacked any practical interpretation of the phenomena observed. Interpretive
structure modeling (ISM) (Warfield, 1974) and total interpretive structure modeling
(TISM) (Sushil, 2012) fill this gap by systematic iterative application of graph theory.
Many scholars have applied ISM tools to management issues (Sharma et al., 1995;
Kanungo and Bhatnagar, 2002; Thakkar et al., 2007; Srivastava and Sushil, 2013).
ISM indicates the direction of the relation in a paired comparison, but the interpretation
of the operation of the directed links is not explicit. The TISM technique addresses
this limitation by using an interpretive matrix (Sushil, 2005), where, during data
collection, experts are asked to explain how one variable (AU1) influences another (AU2)
(see Table III). This study used the TISM technique to develop a model of automation
to show the causal linkages among the variables. The central tools of ISM, the
reachability matrix and its partitions, were used in the TISM process (Sushil, 2009,
Nasim 2011). The ISM survey was conducted using the detailed interviews from
50 corporate practitioners in India. The average experience of the participants was
9.3 years, and they were drawn from 12 industries. The participants were asked to
provide their interpretation of all the linkages (Appendix 1). The interpretation enriches
the TISM model by reflecting on its application (Chandra and Suri, 2011; Corley and
Gioia, 2011; Goyaland Grover, 2012).

Finally, in order to validate the framework of the model, an idea engineering exercise
was conducted, eliciting responses to a structured questionnaire (Appendix 2) from
corporate practitioners. The questionnaire was developed using a five-point Likert scale,
where “1”denoted strongly disagree and “5” strongly agree. The judgmental sampling
technique was adopted by using the criteria “variety of the sectors,” “coverage of all
functional areas,” and “respondents” involvement in planning/execution/coordination’. In
total, 48 practitioners with substantial experience and understanding of the subject area
responded to the structured questionnaire. The questionnaire was personally
administered to ensure higher validity of the responses. A one-sample t-test was used

Element
code Element Contextual relation Interpretation

AU1 Automate factor X will
influence/enhance Automate
variable Y

How or in what way will Automate variable X
will influence/enhance Automate variable Y?AU2

AU3
AU4
AU5

Table III.
Elements, contextual
relation, and
variables of
automate in strategy
execution
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to compare the mean value of each of the linkages in the framework with a test value.
Since the survey participants’ responses ranged from “strongly disagree” (1) to “strongly
agree” (5), a test value of a mean of more than three seemed to be reasonable for
hypothesis testing. The basic hypothesis for validating the framework was:

H0. There is no significant difference between the observed mean and specified
mean value for acceptance of the linkages among the variables.

H1. There is a significant difference between the observed mean and specified mean
value for acceptance of the linkages among the variables (alternative
hypothesis).

The linkages among the variables would therefore be accepted if the significance value
for the t-statistic was less than 0.05 (95 percent confidence interval).

5. Findings and discussion
There are many processes and mechanisms suggested for effective strategy execution,
such as application of e-business, enterprise resource planning (ERP), market
intelligence tool, balanced scorecard (BSC), and DSSs. These processes and
mechanisms form different variables that help in converting strategic goals into
execution outcomes. Results of the EFA demonstrate that there are broadly five factors
(Table IV), namely organizational support systems (OSS) (AU1); IS (AU2); PPM systems
(AU3); MCS (AU4); and AKB (AU5). The results of EFA shows that monitoring and
control is emerging very important as the factor loading of both the items are more
than eight which is very high. Under PPM, the items related to use of BSC and
dashboard is highly acknowledged by the respondents as their values are also more

Micro variables Components FL IC ID

Organizational systems support Proper work flow to support strategy 0.778 3 0
e-Business is well in place 0.715
Structured and standardize functional
processes 0.787

Information systems and control Enterprise wide information systems 0.717 3 0
Business solutions are standard and suited to
costumer’s need 0.689
Appropriate information security mechanism 0.731

Analytics and knowledge base Data warehousing and data mining 0.756 4 0
Efficient use of decision support systems 0.500
System of automation of reports 0.806
Efficient use of market intelligence tools 0.682

Plans and performance
measurement system

Efficient use of strategic planning systems
such as BSC 0.825 3 0
Efficient use of operating planning systems
such as dash board 0.875
Standardized and automated functional area
plans 0.660

Monitoring and control systems Company tracks and measure the results 0.889 2 1
Control system to achieve strategic objectives 0.807

Notes: KMO¼ 0.735; χ2¼ 346.61; Sig.¼ 0.000; CL¼ 71.34. FL, factor loading; IC, item confirmed;
ID, item dropped

Table IV.
Results of

exploratory factor
analysis
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than eight. The efficient use of intelligence tool is not scoring very high on factor
loading. This implies that mere implementation of intelligence tool may not guarantee
superior performance. Overall, all the items identified under respected variables
are well within the standard statically range and justify their role. The KMO value of
more than 0.7 and significance of 0.00 strengthen the factorization. All but one item was
confirmed. As shown in Table IV, the monitoring and control items have the highest
factor loadings, reflecting a high level of acceptability. Similarly, the use of BSC and
dashboard as a planning and performance measurement tool seem to be more popular,
as factor loadings were also high in these cases.

There has been considerable research reflecting on the application of these systems
to achieving organizational success. However, the literature also shows poor utilization
of these systems. An isolated observation of these systems, without linking with other
systems, is one of the biggest reasons for their lack of application. The TISM exercise,
based on the reachability matrix and level partitioning, demonstrates hierarchical
structural linkages among the factors. Table V shows how each variable affects others
and is affected by them. Table V also shows the level of dependence and driving power
of each variable. For example, AU4 (monitoring and control) is at level 1, so has the
highest dependence on other variables. AU1, at level 4, is the strongest driver shaping
organizational and information systems.

The hierarchical structural relationship, as shown in Figure 1, may help managers to
prioritize and systemize the design and deployment activities of automated systems.
The TISM model of automation shows that organizational support systems are the
most powerful driving factor affecting other systems. This supports previous studies
suggesting that the organization is the most important context for developing and
deploying any system to facilitate strategy execution (Galliers et al. 1995; Lee and Pai,
2003). MCS emerge as the most dependent factor. This shows that different automated
systems all ultimately affect execution activities through this factor. For example, PPM
systems, with their clarity on the strategic focus of an organization, shape design, and
deliverables for monitoring and control. IS, with the highest driving power after
organizational support systems, influence the effectiveness of PPM, AKB, and MCS.

This study further validates the TISM model of automation using the t-test to
strengthen the acceptability of the model (Shah and Corley, 2006). The t-test analysis
reveals a strong validation of the model, as all the linkages were found to be statistically
valid (Table VI). The t-test results also reveal the importance of organizational support
systems and IS in shaping other systems. The findings support previous studies that

AU1 AU2 AU3 AU4 AU5 Reachability Antecedence Intersection Level

AU1 (organizational
support system) 1 1 1 1 1 1,2,3,4,5 1 1 4
AU2 (information
systems) 0 1 1 1 1 2,3,4,5 1,2 2 3
AU3 (plan and
performance
measurement systems) 0 0 1 1 1 3,4,5 1,2,3,5 3,5 2
AU4 (monitoring and
control systems) 0 0 0 1 0 4 1,2,3,4,5 4 1
AU5 (analytics and
knowledge base ) 0 0 1 1 1 3,4,5 1,2,3,5 3,5 2

Table V.
Interaction matrix,
reachability matrix,
and level
partitioning of the
factors of automate
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focus on development of IT systems and how organizations can implement them to
improve performance (Lederer and Sethi, 1988; Sharma and Yetton, 2003; Wade and
Hulland, 2004). The linkages that have lowest standard deviation, i.e. highest consensus
among the respondents are:

• IS (driver) - PPM system (dependent);
• supports systems (driver) - AKB (dependent); and
• IS (driver) - monitoring and control (dependent).

It is clear that the practitioners found that the information and organizational support
systems have a deciding role in the effectiveness of PPM, AKB, and monitoring and
control. As it is referred in the literature review and discussion in the managerial

Monitoring
and Control

(AU4)

Plan and
Performance
Measurement

(AU3)

Analytics and
Knowledge
Base (AU5)

Information
System (AU2)

System
Support
(AU1)

IS produces positive results only when
it is rooted in organizational structure

and processes

Proficiency of AKB
depends on the
sophistication of

information systems

AKB provides input to balance
performance measures as per changes

PPM gives strategic direction to
AKB to be effective

AKB provides feedback
on continuous basis that
helps to focus on critical

activities

PPM clarifies what, when
and how much to monitor

as per the strategic
importance of a process

or activity

IS helps in standardizing
and making PPM a
continuous activity

Figure 1.
TISM model
of automate

Linkage Mean Median Mode SD t Sig.

AU1−AU2 4.21 4.25 4.00 0.71 11.74 0.00
AU1−AU3 4.02 4.03 4.00 0.70 10.11 0.00
AU1−AU4 4.13 4.16 4.00 0.73 10.63 0.00
AU1−AU5 3.94 3.94 4.00 0.81 8.02 0.00
AU2−AU3 3.85 3.86 4.00 0.82 7.17 0.00
AU2−AU4 3.94 3.97 4.00 0.81 8.02 0.00
AU2−AU5 4.19 4.20 4.00 0.57 14.41 0.00
AU3−AU4 4.15 4.19 4.00 0.68 11.61 0.00
AU3−AU5 4.08 4.11 4.00 0.71 10.58 0.00
AU5−AU3 3.92 3.91 4.00 0.79 7.99 0.00
AU5−AU4 4.10 4.15 4.00 0.72 10.60 0.00
Note: n¼ 48

Table VI.
One sample t-test of
automate framework
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implications, the contemporary tools of business analytics and knowledge management
have to be grounded in the core systems of the organization to reap better results.
The high t-value shows the power of influence. The t-value reflecting the linkages
between “AKB” and “PPM” shows critical role of analytics and knowledge to identify
key strategic performance areas and finally shape up the PPM systems. However, the
reverse may not be equally convincing. The organizational support systems emerged
as most fundamental and important with highest t-values. The next section explains
the implications of these results.

6. Implications of TISM model of automate
Previous studies have discussed organizational and information systems in an isolated
manner, which, in turn, limits successful deployment of systems. The shift in strategic
management from a microeconomic approach (Porter, 1980) to a networks approach
supports the central argument of this study that connectivity among the key systems
and actors both within and outside the organization is required for sustained
competitiveness through effective strategy execution (Gulati et al., 2000). The network
approach argues for effective linkages among systems to address a fast-changing
environment. Networks are purposeful organizational arrangements to obtain
competitive advantage ( Jarillo, 1988; Gulati et al. 2000). An integration of strategic
management processes with network approaches would help to address key challenges
in strategy execution. The TISM model building in this study takes forward the
network approach, especially at a strategic level.

TISM model of automation suggests that effectiveness of a system for successful
strategy execution depends on understanding how each system influences others.
A lack of understanding may have negative consequences for the system’s effect on
performance, even if the design is good (Orlikowski, 2000). For example, flow of work
and job design affect task-related centralization using computerized systems, which
shape PPM and monitoring and control. If an organization wants to improve
innovation among employees then it needs first to adapt organizational support
systems, before decentralizing IS, and identifying strategic performance measures to be
monitored. When designing systems, organizations should therefore link them for
effective implementation (Walsham and Waemaa, 1994). The following sections briefly
discuss the managerial implications of dependence linkages among the variables.
The most dependent variable is discussed first and the variable with the most driving
power is discussed last.

6.1 MCS (AU4)
The effects of MCS on the development of new ideas and initiatives within the firm are
little documented (Marginson, 2002). The TISM model shows that these systems have a
direct effect on strategy execution. The design and deployment of these systems is
affected by all other automated systems. The immediate backward linkage of MCS is
with PPM systems. This is unsurprising as many scholars have pointed out the
dysfunctional effects of traditional feedback systems as tools of strategy execution
(Otley, 1978; Brownell, 1981; Brownell and Dunk, 1991; Bititci et al., 2001) and
underlined a need to develop linkages among the automated systems (Mintzberg, 1987;
Bititci et al., 2001; Srivastava and Sushil, 2013). A clear understanding of linkages
of MCS with other systems facilitates appropriate managerial action to actualize
long-term strategic goals (Burgelman, 1991). For example, managing quality is necessary
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in today’s complex business environment. However, managing quality data depends on
different organizational systems. Therefore, organizations should strive to adapt their
systems considering the contextual realities (Glowalla and Sunyaev, 2014). A focussed
PPM system helps in identifying key strategic areas to facilitate adaptation of system
such as of monitoring and control. Top management should therefore focus on designing
OSS and IS, which have higher driving power, and help middle managers to design MCS
to keep execution activities on track (Simons, 1994, 1999; Dutton et al., 1997).

6.2 PPM systems (AU3)
Though there are plenty of studies on planning and performance measurement systems,
there are limited attempts to show how they can ensure effective strategy execution.
Each strategy is unique and requires different sets of performance measures.
For example, “defender” firms rely more on financial measures, but “prospectors” place
greater emphasis on non-financial measures (Ittner and Larcker, 1998; Olson and Slater,
2002). An effective PPM system identifies the right combination of strategic performance
measures, balancing different approaches, including financial and non-financial,
short- and long-term, and lead and lag factors (Kaplan and Norton, 1996; Neely, 2005;
Burgess et al., 2007). The strategic performance measures propose key focus areas to
monitor and control, and provide feedback on execution activities. Balanced PPM,
aligned with OSS, provides accurate information on competencies and resource allocation
to facilitate effective monitoring and control of strategy execution (Prahalad and Hamel,
1990; Bromwich and Bhimani, 1994; Tatikonda and Tatikonda, 1998). The emergence
of the BSC approach (Kaplan and Norton, 1996) was a major step in developing effective
PPM. Different scholars have further extended and contextualized this approach
(McAdam and O’Neill, 1999; Norreklit, 2000; Sushil, 2008).

6.3 IS (AU2)
IS have evolved from their traditional role of administrative support to take a strategic
role in organizations. They have also graduated from technological to managerial and
organizational questions, and consequently, greater focus has been given to how
context and systems interact (Benbasat et al., 1987). For example, airline reservation
systems were very innovative technical achievements in the early 1960s. They have
become a key competitive factor in the changing airline industry over the last few
years. Scholars have therefore explored the potential of IS to improve organizational
effectiveness as well as strategy execution. In any organization, information is
scattered throughout the network. IS identifies major information categories used
within a firm and their relationships to business processes. As demonstrated in the
TISM model, IS have backward linkages with organizational support systems and
forward linkages with PPM and monitoring and control (Henderson et al., 1993).
For example, a software can neither be integrated across functions nor distributed
across networks without a clear understanding of organizational support systems such
as flow of work (Brancheau et al., 1996).

6.4 AKB (AU5)
Organizations’ data resource is growing in size, complexity, and value. Recent research
on data mining has emphasized that organizational data are still largely unrecognized,
inaccessible, and underutilized. IS represent harder aspects, and AKB softer aspects,
of strategic information management (Brancheau et al., 1996; Ogulin et al., 2012).
With increasing market and competition pressure, organizations need to change their
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business propositions and processes. Analytics helps managers understand the
changes within and outside the organization, by analyzing complex data sets and
suggesting managerial action plans. For example, many companies are using market
intelligence tools to track changing customer preferences and identify strategic
performance measures for effective strategy execution. At the same time, analytics can
provide input to any process redesign required for effective execution. With the
increasing business and environment complexities, the organizations tend to use
knowledge systems that are diverse and heterogeneous. The organizations are
struggling to address complementarity of several knowledge systems (Lezcano et al.,
2012). The findings of this study support the argument of connecting knowledge systems
with the fundamental organizational and IS. It is established that it is not knowledge
itself but the organization’s ability apply knowledge that affects performance and
competitiveness of a firm. An organization should renew its knowledge base through its
dynamic capabilities to respond to environmental changes (Zheng et al. 2011). The TISM
model supports the argument that the organizations can achieve execution results by
enhancing knowledge base and monitoring and control (Tseng and Lee, 2014).

6.5 Organizational support systems (AU1)
The dramatic changes in business environments, increasing involvement of end users,
and drastic changes in technology development have all shortened the planning cycle and
organizations therefore have to be increasingly flexible. Aligning IS with organizational
support systems is among the most critical issues for effective strategic planning and
execution (Brancheau et al., 1996). Examples include ERP, integrating enterprise-wide IS,
and automating core functional activities such as manufacturing, human resources, and
supply chain (Edmondson et. al., 1997; Datamation, 1998; Ogulin et al., 2012). However, in
many cases, ERP fails to deliver its strategic objectives because there is a misfit between
the design of the organization’s core business processes, and the design of the ERP
software (Davenport 1998; Holland and Light, 1999). An ERP system aligned with
organizational systems can significantly improve performance of supply chain in
terms of integrating internal business processes, enhancing information flow among
departments of the organization, and collaborating with outsourcing suppliers,
customers, and other strategic partners (Shatat and Udin, 2012). An organization’s
inclination for change should therefore direct its choice of IS strategy. For example,
with huge environmental changes, organizations may opt for a bespoke development.
However, the success of this will depend on the organization’s flexibility to change its
business processes to fit the software, or change the software to fit the business
processes (Brancheau et al., 1996). Strong linkages among legacy systems, business
processes, and IT systems will ensure effective execution of the strategy (Roberts and
Barrar, 1992; Bennett 1994; Adolph, 1996).

7. Contribution of this study
There are few studies discussing the role of organizational and IS in the context of
strategy execution. For example, Chenhall and Langfield-Smith discussed the role
of planning and performance measurement, especially in emerging economies such as
India, in strategy execution, but only in a limited way. Organizations have to be
flexible to tune their processes and systems to changes in the external environment.
The emerging business environment is now characterized by speed and flexibility
(Stalk, 1988). Organizational flexibility in bringing in changes in support systems
shapes other systems. Though components of different systems can be identified
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separately for analytical purposes, they are invariably interconnected in practice.
A new management framework is required to integrate and balance changes in
different management and operational systems (Kaplan and Norton, 1996).

The TISM model developed in this study should help in interpreting events and
actions as they occur. An integrated understanding of automated systems will help
promote a sense of purpose and shared meaning of systems among the key
stakeholders. For example, it is important for managers to understand how changes
in basic workflow, such as reengineering, affect IS, AKB, and monitoring and
control. The environmental changes force organization to be more agile for
competitive success as well as survival (Luftman and Ben-Zvi 2010). The
organizational and IS give organizations for strong alignment and at the same
time an ability to be agile. The IS and analytics are critical for agility. On the other
hand, the work system and performance measurement system helps organizations in
alignment. Therefore, an alignment of organizational/IS also provide for flexibility
(Tallon and Pinsonneault, 2011).

A lack of participation and consensus among the groups associated with each
system leads to slow progress. This can become serious turbulence in achieving
competitive performance. The literature on strategy execution highlighted that
consensus is important to achieve superior financial and non-financial performance.
Person-organization fit theory demonstrates that higher level of consensus positively
affect employees’ satisfaction. Organization can use analytics to build consensus and
knowledge base across the organization (Ho et al., 2014). A lack of such exercise may
result in poor performance despite use of sophisticated performance management tools
such as BSC. The proposed TISM model suggests that the AKB should be effectively
used to communicate strategic choices and execution approach throughout the
organization to achieve higher involvement of employees and consensus. The linkages
among different systems reduce resistance and facilitate participation of different
groups. Such participation enables the rapid development of a consensus and a clear
way forward for effective strategy execution.

This study has reviewed different organizational and IS in the context of effective
strategy execution. It has also identified linkages among the systems to demonstrate
their relative criticality and how effective development of one system leads to
effectiveness of others. For example, it is found that involvement of front line managers
and end-users are critical for streamlining execution activities. Mapping pattern
accurately is the key rather than having multiple iterations for correction. The ERP-
based mechanism can be successful only if organizations go for business process
reengineering aligning ERP with work systems of the organization (Garg and Agarwal,
2014). The organizational structure determine implementation of organizational and
information systems. Organizations are using contingent approach to make structural
choices. The structural choices should be manifested in PPMs. However, the choice of
structural form to support a complex inter-functional system such as ERP requires
solving many complex simultaneous organizational problems. Therefore, an
understanding such as reflected in TISM model can help achieving superior execution
of strategic plans. Even the latest research on information security management
highlights that managing information assets through best practices decides effectiveness
of information management. This study also argues that accurate monitoring and control
of execution activities require sound management of IS (Singh et al. 2014). The proposed
model could be useful in providing a holistic understanding of systems, to convert
strategic goals into outcomes. This study also adds methodological value, extending
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triangulation along with the interpretative tool. The interpretation of nodes and links in
the ISM framework is an innovative experiment that clarifies not only “what” and “how,”
but also “why.”

8. Limitations and suggestions for future research
It is difficult to make universal prescriptions about appropriate system design. Though
this study has attempted to synergize multiple research methods to increase the
significance of the findings, a larger sample size would have increased the reliability of
the results. Time and resources are also obvious limitations of the study. Variables are
contextual to organizations and validating this study’s findings would therefore
require extended research in different settings. It is also possible that bias has arisen
from participants responding to the five-point scale questionnaire, which may limit the
insight. A further qualitative or quantitative study could draw on expert opinions to
improve the acceptability and applicability index of the research findings. In the TISM
study, where there were disagreements among respondents, the majority view was
taken. This may have restricted the results, and could be improved by multiple
discussions with the respondents, possibly in larger groups.

The limitations of this study suggest further research in different contexts. Such
alternative thinking could be useful to further test the proposed model in different research
settings and bring new insights. The scope of this study has been limited to understanding
connectivity among organizational and IS. The study has not covered network strategies
that focus on inter-organizational connectivity. The industrial network approach
demonstrates that the organization and its interface with the environment should be
viewed in a network context (Håkansson and Snehota, 1989). The network strategy helps
to strengthen a firm’s inter-organizational power or position, leading to effective strategic
action within a business network. This research can be extended to focus on both
inter-organization connectivity and wider organization-environment connectivity.
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Appendix 1

SN Paired comparison of variables of Automate Yes/no

In what Way a variable
will influence/enhance
other variable? Give
reason in brief

1 Organization Support Systems – Information System
2 Organization Support Systems – Analytics and

Knowledge Base
3 Organization Support Systems – Plan and Performance

Management System
4 Organization Support Systems – Control and Monitoring System
5 Information System – Organization Support Systems
6 Information System – Analytics and Knowledge Base
7 Information System – Plan and Performance Management System
8 Information System – Control and Monitoring System
9 Plan and Performance Management System – Organization Support

Systems
10 Plan and Performance Management System – Analytics and

Knowledge Base
11 Plan and Performance Management System – Information Systems
12 Plan and Performance Management System – Control and

Monitoring System
Note: aConsidering the large size of the questionnaire, only a part of it is given here

Table AI.
TISM questionnairea
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Appendix 2. Survey questionnaire for t-test
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