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Critical Success Factors in the Development of Strategic Information
Systems in Indian Public Sector Organizations: An Inter Organizational
Analysis
Bikram Jit Rishi'
Dr. D.P. Goyal?

Abstract:

A rapidly changing business environment requires firms to develop information systems that are more
flexible, responsive, integrative and information rich. At the same fime, it is also important to align
the information systems with their core businesses processes. Review of literature of this study indicated
the clear gaps existing in the development of Strategic Information Systems in general and particular
in the Public Sector Undertakings (PSU's) in India. Thus this study has been undertaken in Indian
PSUs. Data has been collected from 164 managers who were working at the different levels of
management. Five critical success factors namely Corporate Planning; Regular Upkeep of the
Machinery; Fire & Safety Audits; Quality Control; Quality Assurance have been found as Critical
Success factors for the selected organizations. in particular and the other organizations in general.
Based on the findings of the study it is recommended that the organizations must take care of these
critical success factors so as to develop SIS which are successful information system and thus enable
the organization to get a sustainable competitive advantage.

Keywords: Strategic Information Systems (SIS), Critical Success Factors, Public Sector Undertakings,
Management Levels, Information Technology.

1. Introduction implementation process to be followed by the
organizations. It has also been discussed among
practitioners, academicians and researchers in the
information systems field that the contribution of large
scale IS deployment to superior business performance
is predicted on the dynamic alignment of business and
information technology (IT) strategies and the
underlying architecture and systems that support the
strategy execution [3:81-113]. Further, mformation
system development has major risks and uncertainties
that make it difficult for the system to achieve goals.
Sometimes the costs of achieving them are so high.
One problem is the difficulty of establishing information
requirements, both for individual end users and for
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With the changing linkage among the stakcholders the
use of Strategic Information Systems is becoming
increasingly important to the organizations. Around
the world more and more organizations are being
forced to apply SIS to compete with the competitors.

The fast development and wide use of information
technology have changed the way how the
organization’s are managed [2:46-52]. However the
strategic value of the information systems and impact
of these on the business requires a systematic planning,
development, implementation and post
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2. Review of Literature

Setzekorn [1] emphasized on how manufacturing IT
infrastructure and co — ordination strategy mediate
business complexities effect on firm productivity
performance. The results indicated that organizations
developing more manufacturing I'T in context of higher
business complexity but that this deployment actually
decreased resource productivity. However when firms
employed higher levels of manufacturing IT they also
employed a more cooperative and coordination
strategy, which results in higher levels of productivity.
Elson and Raymond [4] found out that the data
warchouse is an evolving technology that is part of an
organization’s long-term strategic investment. In this
role it is supporting organizations customer relationship
management and business intelligence strategies.
Haskins [5] concluded that to determine a solid array
of planning tools and actions that identify the best
business and information technology linkages. Six
major constructs were investigated to corroborate the
premise that if certain business moving from the
commonly used objective measures of success (time
and money constraints) to subjective measures. Boyd
[6] found out that to create a subjective measurement
system that can assist in the successful creation of
new information systems that entails achicving the
organizational objectives very successfully in the
changing business environment.

Rehman [7:34-38] explained that as information is
viewed as a strategic resource managing it assumes
tremendous importance. Though the spending on [T
has increased tremendously but fruits of these large
investments have not yet reaped by the corporates.
He concluded that top management must make a
commitment to information processing approach. In
this technology era information of varying quality is
being aggregated for business use. Hackeny et. al
[27] highlights that the alignment of'an organization’s
systems and technology strategy with its business
objectives. By going through the literature on Strategic
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Information System Planning (SISP) they found that
it does not fully mirror contemporary business strategy
and contains some fundamentally incorrect
assumptions that propose a number of challenges for
further research. The paper also highlighted the
number of challenges for SISP like managing business
change, assessing organizational competencies for
sustainable competitive advantage.

Lee and Pai [8:263-280] concluded that the strategic
value of information systems and the impact of
information technology on business competitiveness
have increased the need for effective strategic
information system planning. A survey of senior IS
executives in Taiwan was used to test the relationships
between the constructs in the research model. The
results showed that certain factors relating to
organizational context and inter group behaviour
influenced the success of SISP. Campwell and Kay
[14:653-664] the exploratory research presented in
study involved six senior IS/I'T managers during three
two-hour focus group sessions. The focus group
sessions were recorded, transcribed and analysed
using content analysis. The research suggests that,
although practitioners understand that a high level of
connection between IS and business planning
processes may be dependent on the level of integration
between the IS group and other sections of the
organization, they are still unable to develop the
necessary relationships. It appears that the culture of
many organizations is impeding the development of
this integration. Gadman and Cooper [15:23-34]
explores ways in which the internet and advanced
electronic communication systems are enabling a new
economy based on the networking of human
knowledge. These networks span functional,
organizational and national boundaries, allowing
people to share data and information to generate new
knowledge. Their increasing use and importance as a
means of gaining competitive advantage has attracted
much attention, especially in the study of leadership
and organization development. The study addresses
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the fundamental leadership and organizational
challenges they face as they attempt to connect people
to people and people to knowledge across the borders
of business units and countries.

Temtime et. al [16:230-237] concluded that firm size
and strategic planning are positively related. Medium
firms put more emphasis on strategic issues than do
small firms. As the firm size increases (as measured
by either number of employees or sales volume) from
small to medium and large, they tend to shift from
focusing entircly on operational issues to long-term
strategic advantage. A further key finding was that
computer usage was positively associated with
strategic planning. Reddy and Reddy [17:5-16] in this
conceptual paper, the researchers attempt to illustrate
the common concerns of large, often multinational
corporations with their legacy information systems.
Over time, many large firms have accumulated a
multitude of disparate, often large-scale information
systems, each fulfilling a particular competitive need
at a particular point in time. The previous sections
identify some of the organizational obstacles firms face
in trying to adapt monolithic legacy systems to new
business requirements. Lau and Pun [18:312-320]
the proposed Strategic Information Systems (SIS)
model provides an overview of the various modules
needed. The study highlights that in particular, an
information flow mechanism which can facilitate the
effective interchange of data among the various
modules is an issue to be addressed if the actual
implementation of such a system is desired. Bai and
Lee [19:622-632] the results reveal that some factors
within the cooperative competence and organizational
IS/IT context are significantly related to the quality of
the Information Systems Strategic Planning (ISSP)
process. This finding shows that as ISSP becomes
more complex, especially when organizations
introduce e-commerce and e-business strategies,
organizations must integrate multiple views of various

stakcholder groups. Therefore, an effective
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coordination mechanism and maintaining & close
relationship between CEO and CIO are crucial to
improving the quality of the ISSP process. Daniels
[20:167-171] to understand the environment and
customer behaviour organizations need robust, reliable
information. In order to deliver to their chosen strategy,
they must configure the organisation (including
extended configuration within the industry sector
through alliances and collaborative ventures) and the
various functional processes to deliver reliably and
efficiently. Roberts and Wood [21:115-125] highlights
that to a micro enterprise, the amount spent on IS
may be a considerable amount and may need
considerable justification. Amicro enterprise may tend
to focus on the narrow efficiency and effectiveness
benefits of'an IS and may be unaware or discount the
wider and larger strategic benefits an IS may deliver.
By using IS strategically a micro enterprise can gain a
competitive advantage in its industry or market.
Bourlakis and Bourlakis [22:389-402] concludes that
logistics and information technology strategies are
developed and implemented in a parallel way by both
local and multinational food multiple retailers in
Greece.. The paper proposes that a successful
integration process between the logistics and the
information technology functions seems to confer a
competitive advantage upon retailers’ distribution
operations. Rondeau et. al [23:93-107] has
emphasized that a rapidly changing environment
requires firms to adopt a customer driven approach
in managing their information systems. Study results
indicate that firms with high level of organizational
involvement in IS related activities have higher levels
of IS management effectiveness. In turn, these higher
levels lead to lower levels of end user self reliance in
application development and higher levels of end user
dependence on IS expertise

Simon [24:1029-1031] through a review of a sample
of the existing literature focusing on transparency, a

common theme regarding information was observed.
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Most rescarch addresses information from a
technology/systems perspective not as a basis of
creating or modifying corporate strategy. In a
corporate environment, information transparency is
reached when mternal decision makers receive, at
their desktop, the internal and external information
necessary to make sound business decisions. Jennings
and Disney [25:598-614] the results ofa study found
a relationship between psychological type and
planning preferences are reported. The study finds
some inconsistent evidence for the importance of
psychological type but greater support for the
conclusion that the characteristics of strategic
situations, rather than a manager’s psychological type,
determine configuration of the strategic planning
process. Arnott et. al (2007) discussed case studies
of the development of four systems in large Thai
organizations. The analysis of the cases and their
comparison to a benchmark study gives rise to the
concept of EIS (Executive Information Systems)
cultural fit, a concept that adds to our understanding
of the reasons for the success and failure of EIS
projects in emerging economies. Juhani and Magda
[28:35-58] based on its empirical findings, proposed
a theoretical model to explain the impact of
organizational culture on the deployment of systems
development methodologies. Wonseok and Alain
[29:239-265] compared two conceptual (resource-
centered and contingency-based) and two analytical
(linear and nonlinear) approaches that can be used to
assess the strategic value of information technology.

To have a quick view of the review of literature the
above studies have been summarized in Table 1.

Table 1 Gap Analysis of Review of Literature

5 Factors Author/authors Quicome Gaps
No
L 1T Infrasimicure, Setzekom (2002) Both factors ae Development of 515,
Firm Produdiviy positively relaead Public sector
undertakings, Success
and hindrance factors
2 Stratkgic lnvestment, Elson ad Suppon for bisiness Public sector
Data Warchouse Raymond (2002} intelligence Strtegics undertakm gs,
orgm zational
cvirnment, Success
and hindrance factors
3 Business and Haskins (2002) Recommended plnning Development of SIS,
info nmation tools for linkage Public sector
technology linkage undernakin g5,
4, Information sysems Boyd (2002) A subjective Public sector
and organizational migEsUrement systam is undemakin gs,
objectives proposed
3. Strategic Resource Rehman (2002} Informaticn as strategic Phnning and
Management resource development of SIS
6 Organization Hackeny o a Highligh ts the number of Planning and
svstems. technology (2003) challenges for Strategic development public
strategy and business Information System sector undertakings,
objectives Plamming organizaional
environment
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Seratezic Value of
InfomLgion Systems,
Business Competitivene ss

Lee md Pai (2003)

Cortain 2 to

o g zational conlext and mer

group behaviour mflvenced the
sugeess of SISP

Planmg i d devel opment of
£

o

Aligning information
Sserm

Campwell and Kay
{2005y

High lovel
bemverm 15 mnd business
planning process may be

dependent upon the level of
imtegrtion betwea the 15
groupand oer section sof the
o i

Sttegic {nfbenaion srstem

development

Somumui on sysiem

e Tooe
{2005y

Tpoved T ol
aedited to tedmological
sdvancement bat techaology is
ome of the ket compotent in
colisbomtive strategy

Drvelopaent of SIS

Fiem sz, Strlegie

Teame ¢f & (2003}

Prometion of SE#eEx PRIEAE

PO vecton ande Rk £,

Planting precedes the wse of [T in Orgemizations] Emironment
swate g plnning

T Cocrdnation. Ty and Reddy | Coreerns 07MNC s aboul their | Pisming anddeve opment of

Organimonl Stuctse {2002y infonmaion systems SIS, Public Sector
Undenakings

v 4 Small and Medum Lauand Pan (2000) Proposed 3 515 Model Plammg anddevel opment of
Enterprises, Sralegic SIS, Public sector

Plamning undettakings, Organi zatioual

envimenment

15, | Cooperative Competamer, Bai and Lee(2003) TSSP becomes mom complex | Public sedtarmdertakings,
Organ izational ISTT when inrducee | O i
Context, Crganizati onsd conmers wd ¢-husines
Structare sregy
L4 Ciompe i ve advantage D eds (1993) Sirafegic ust of 15 should be Pubkc sedorandertakings,

besed on e redaBonships
‘berween the vigkous element i
the or ganization

Developrent of SIS,

Expenchizre o IS

Rierts and W ood
{2002}

A SUCCE 1] 10l EREHE) PTO0ESS
between the logisics and
informaton technology fmction
confer 3 compeBlive advimiage

T secion cudertakm g,

Omanizational myelvement
& 15 Munsgement
effectvensss

Rondean o al (2006)

Qudy provided validand
meliable measuses for end user
involvement in 1S adiviges

Plewimg i ddevd opment of
5, Public Sector
Undemkings

Corpomte drategy md
fafomation tansper ey

Camnl Simon (2006)

Snady prosidad i conceplual
fumewoek foe the
understanding of e i mies
mvobved

Public Sector ander Sangs,
Phuning tud Developrent
of SIS, Critical Snc0ess
facors.

Sttegic Flaming Process,
Paychological ype of the

mamagers

Jermings and Disney
(206

Study highlighted ncoas stency
i both the @ctors involved

Catical sucoess fdors
Public SociorLndertakings
Plmming s ddevel opment of

Informaon system
Evelopenens

Armoti et al (2007)

‘Study consdudes oal wwdng
and crural Bctors dhoaldbe
considered for 1§ development

S
Pullic seviorun der akings

Analytical Approaches

(2007)

investmenisin growth-ortented
spplications were directly md
posiEvely retmed 1o #m
revomue.

20.| Omanimtonal aulture, Jubani and Magds | The pape proposcs a theoretial | Cota sucosss Bators,
Systen developiren! {2007} wedel to exphinthe impct of | Public Sedtor Undertikings
metodiomes orzanizatonal calkm oo he
deploymen: of systems
developme
6T} Striegic Value of T, Wensach snd Alsin | Reailts of 1be stady inceorie (58 | CARGH sucoms Bdors,

Public Sectar Undernkings

The survey of related studies revealed has been very
limited research in the development aspects of strategic
information systems in general and in the public sector
undertakings in particular. The existing gap in research
in the area of SIS justifies the rationale of the study at
hand. The present study has been conducted so as to
reduce the existing gap in research in this important
area.

3. Objectives of the Study

1. To find out the success factors which are critical
in the development of SIS in the selected public sector
undertakings.

2. To perform an inter organizational analysis for the

critical success factors at the three levels of
management of each of the selected organizations.

4. Scope of the Study

The study 1s confined only to two large Indian public
sector enterprises namely Hindustan Machine Tools
Limited (HMT) and Bharat Heavy Electricals Limited
(BHEL). HMT was incorporated in 1953 by the
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Government of India as a Machine Tool manufacturing
company, which has been diversified into Watches,
Tractors, Printing Machinery, Metal Forming Presses,
Die Casting & Plastic Processing Machinery, and
CNC Systems & Bearings. Today, HMT comprises
six subsidiarics under the ambit of a Holding
Company, which also manages the Tractors Business
directly. BHEL is the largest engineering and
manufacturing enterprise in India in the energy-related/
infrastructure sector, today. BHEL was established
more than 40 years ago, ushering in the indigenous
Heavy Electrical Equipment industry in India. The
company manufactures over 180 products under 30
major product groups and caters to core sectors of
the Indian Economy viz., Power Generation &
Transmission, Industry, Transportation,
Telecommunication, Renewable Energy, etc. These
enterprises were selected because of their good
performance in the past and they being the early
adopters of information systems.

5. Research Methodology
5.1 Universe of the study
a) For the organizations:

All the public sector units in engineering industry
comprised the universe of the study. The list given at
the website of Cabinet Secretariat of Government of
India served as a sampling frame. From the list of
total organizations, on the basis of information received
from practitioners and academicians in the information
system a list of the organizations was prepared which
were using the information systems in Public Sector
Undertakings (PSU’s) .( Refer Appendix 1)

b) For the respondents:

All the managers working at all the three levels of
management in the respective organization. The list
of employees working at the different levels of
management was collected from the selected
organizations for the study.

5.2 Sampling technique and sample size
a) For the organizations:

Two public enterprises under the engineering category
namely BHEL and HMT were selected on the basis
of random sampling technique.
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b) For respondents:

An appropriate representative sample of respondents
was selected from all the three levels of management
for all the functional arcas of the selected enterprises.
For selecting the respondents stratified random
sampling technique has been applied. The details of
the sample are given below:

50% of'the population, where population size <50
30% of the population where population size =>50
but <100

20% of'the population, where population size >100
Distribution of the sample has been given in Table 2

Table 2: Sample Distribution

Organizatior | Management | Population | Sample [ Actual % Age of
level resporse | respomse rate
HMT Level -1 35 18 14 77.78
Level - 11 69 21 13 61,90
Level ~ 111 295 59 51 50,44
Total 399 x» 78 .59
BHEL Level -1 34 17 17 100
Level 11 89 3 17 62.96
Level 11 368 i 52 0.27
Total 491 118 86 7.8

5.3 Questionnaire design and primary data
collection

The various variables were identified on the basis of
extensive survey and the study of the literature, which
were included in the questionnaire. The discussions
with the experts and academician revealed that
questionnaire was comprehensive and useful for the
organizations. The questionnaire was refined through
rigorous pre-testing. The pre-testing of the
questionnaire focused on the instrument clarity,
question wording and validity. Two rounds of the pre
testing have been conducted. In the first round the
questionnaire was circulated among a group of
prominent academicians and practitioners. Their
suggestions were incorporated and questionnaire was
revised. In the 2nd round of pre-testing the
questionnaire was administered to 20 sampled
respondents from each organization and their feedback
was incorporated in the questionnaire. The
questionnaire was administered to the respondents
selected from the three levels of management. The
cronbach alpha for all the variables was calculated
and it was found 0.856. Five point likert scale has
been used in the development of the questionnaire.
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5.4 Data Analysis and Findings

The perceptions of all 164 managers from both the
organizations under study were gathered on five point
scale ranging from—2 to +2. For the analysis of the
data collected from the survey SPSS package has
been applied.

5.4.1 Critical Success Factors for each
organization
Critical Success Factors for each organization has been
studied and listed in Table 3.
Table 3:
Organization
N = 164, Average Scores Max. =5, Min. =1,
Standard Deviation Scores (Max. =1, Min. =0)

Critical Success Factors for each

Factors e il
(N=80) (N=T8)

Corporate Plaming 412%072) | 4.15%080)
Hnproved Mirket Share 41307) | 360082)
Citoner profile Analysis 3880084 365069)
Saks fore: Prodictivity 3A(0.99) 3740.75)
Response to custoner queries 3.680.88) 4.000.79)
Affer Sale Service 3.8(087) 344081)
Value added Service 4.08%04) 3.790.79)
Reduced Variable Cost 354088 4 00%0.80)
Increased revernie 421%063) 384072)
Accant Recervable tems and tinmngs 3.870.96) 370.76)
Accamt Payable tenms and conditions 380099 381(0.73)
Capecity utilization 44065 | 398067
Regular upkeep of the nachinery 4.000.65) 4.00%0.80)
Utilization of irterml furds 386089 3E(082)
Equity issue imanagenent 360087 3370.88)
Extemal bomrowing managenment 3.94091) 3.6000.87)
Regular deposit of Taxes 4.074095) 3.81(0.83)
Dealer efficiercy 3.92(098) 3.780.84)
Raw Metcrial Procurerert 3092 381(0.79)
Inventory nenagenent 3.93(0.87) 376077
Fire and safety audits 4.04%092) 4.06%0.69)
Quality control 4.00%0.86) 4.2%0.74)
Quality assurance 401*0.80) 4.01*%0.80)
Mhintenance of perfornmnce recards 3.6(08]) 318075
ixecutive conmpensation 390(0.89) 341(0.87)
Non nonetary rventives 394088 37X0.78)
Fnsuring better work envitorment 3.81(093) 3860081
Knowledge menagement 3.92(0.80y 381(068)
Reward to inmovations 3R(094 386063)
Fanployee education and training 37087 386067)
Maintenance of pollution control 3780092 388070
noms

Fnergy conamption 381(L0Y 3.8X0.80)
Qtlers 3.8X0.80) 3.67068)

* (.05 Level of Significance (Refer Appendix 2 Table 8)
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An analysis of Table 3 reveals that the following
factors found to be Critical Success Factors
(Overall score>= 4.0) for each of the selected

organization.

In case of BHEL, Critical Success Factors found
are Corporate planning; Improved Market
Share; Value added Service; Increased revenue;
Capacity utilization; Regular upkeep of the
Machinery; Regular deposit of Taxes; Fire and
safety audits; Quality control and Quality
assurance. On the basis of analysis Critical
Success Factors for HMT are Corporate
Planning; Response to customer Queries:
Reduced Variable Cost; Regular Upkeep of the
Machinery; Fire and safety audits; Quality

control and Quality Assurance.

In case of HMT, Critical Success Factors found are
corporate planning; Response to customer queries;
Reduced variable cost; Regular upkeep of the
machmery; Fire and safety audits; Quality control and
Quality assurance.

The values of <2 test also support the above stated
findings.

5.4.2 Critical Success Factors — Inter

Organizational Level analysis

Inter organizational Level wise analysis for each of
the organization has been studied. The scores for the

inter level — I analysis have been listed in Table 4.

Table 4: Critical Success Factors of BHEL & HMT
— Inter Organizational Level Analysis (L1 of BHEL
and L1 of HMT)

Average Scores Max. = 5, Min. = 1, Standard
Deviation Scores (Max. =1, Min. =0)
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BHEL HMT
Factors Level-| Level-1

N=17 N=14

T orporate Planning 127 T3ar
(0.57) (0.45)

Improved Market Share 4.18* 4.00%
(0.86) (D.85)

Customer profile Analysis 3.80 3.56
(0.87) (0.64)

Sales force Productivity 3.76 3.93
(1.11) (0.59)

R esponse to customer queries 4.24% 4.04*%
(0.73) (D.86)

After Sale Service 3.88 3.32
{0.73) (0.83)

Value added Service 4.12% 4.00%
(0.47 (0.53)

Reduced Vanable Cost 3.82 4.14%
(0.92) (0.91)

Increased revenue 4.2¢6* 3.83
(0.24) (0.45)

Account Receivable terms and timings 3.83 3.79
(0.97) (0.86)

Account Payable terms and conditions 3.59 3.84
(0.91) (0.59)

C apacity utilization 4.24% 393
(0.42) {0.70)

R egular upkeep of the machinery 3.84 1.00%
(1.00) 0.53)

Utilization of internal funds 4.00% 3.33
(0.91) (1.05)

Equity isste management 3.40 3136
(0.82) 0.97)

External borrowing m anagem ent 3.94 3.57
{0.87) (1.05)

Regular deposit of Taxes {.18* 1.07*
(0.98) (0.88)

Dealer efficiency 3.82 3.86
| : (0.92) (©.91)

R aw Material Procurement 3.82 3.86
[0.86) 0.91)

Inventory management 3.88 1.00%
(0.83) (1.00)

Fire and safety audits 3.98 1.14¢%
(0.97) (0.52)

Quality control 4.06% 3.87
(0.64) (0,747

Quality assurance 4.12¥% 3.96
(0.68) (D.88)

M aintenanee of performance records 3.59 3.50
S i (0.77) {0.63)

Executive compensation 4.00 3.50
(0.84) (0.73)

Non monetary incentives 3.71 1.07*
(0.84) (0.59)

Ensuring better work environm ent 3.72 §.29¢
(0.92) [(R-3.3]

Knowledge managem ent 3.88 3.93
(0.83) (0.46)

Reward to innovations 3.83 3.71
(1.33) (0.59)

Employee education and training 3.65 3.93
(0.91) (0.48)

M aintenance of pollution control norms 3.65 436*%
(0.89) 0.81)

Energy consum ption 3.88 3.86
(0.96) (0.64)

Others 3.64 3.38
(1.20) (0.48)

*0.05 Level of Significance (Refer Appendix 2 Table 8)

An inter level analysis of Level — I the Critical Success
factors (Overall score>=4 0) are given as below:

5.4.2.1 BHEL Vs. HMT: Inter Level Analysis of
Level - 1

Following are the factors, which are perceived equally
Critical Success Factors by Level 1 of both the
organizations.

Corporate planning; Improved Market share;
Response to customer queries; Value added service
and Regular deposit of the taxes.

The following factors are found as different by
managers at Level-1 of both the organizations for
which the perception of Level I of both the
organizations is different.

BHEL: Increased revenue; Capacity utilization;
Utilization of internal funds; Quality control; Quality
assurance and Executive compensation.

HMT: Reduced variable cost; Regular upkeep of the
machinery; Inventory management; Fire and safety
audits; Non Monetary incentives; Ensuring better
work environment and Maintenance of pollution
control norms.

The values of =2 test also support the all above stated
findings.

From the Inter Level analysis of Level — L it is very
clear that there are few factors which are common in
both the organizations and these factors are termed
as independent factors and the factors which are not
common among the two levels are termed as
dependent factors on the selected organizations for
the study. It can further be interpreted that the factors
which are independent in nature i.e. Corporate
planning; Improved Market share; Response to
customer queries; Value added service and Regular
deposit of the taxes are having long term implications
for the organizations and they contribute in a major
way for the survival and growth of the organization.
According to the nature of business and available
resources, the dependent factors are also critical as
with the change in business environment these factors
can play a major role in the survival and growth ofan
organization.

Table 5: Critical Success Factors of BHEL & HMT
— Inter Organizational Level Analysis (L2 of BHEL
and L2 of HMT)

Average Scores Max. = 5, Min. = |, Standard

Deviation Scores (Max. =1, Min. =0)
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5.4.2.2 BHEL Vs. HMT: Inter Level Analysis of

e LevelI Level-Il Level - II
9510Ls N=17 N=13
Corporate Planning 412 416" The factors which are perceived as equally Critical
{0.64) (0.63)
Tmproved Markel 4060 Yy Success Factors by the managers at Level-11 of BHEL
Share (0.80) (0.91) .
Customer profile 380 3.85 and HMT are as fOHOWlﬂg.
Analysis (0.90) (0.66)
Sales force 3.88 3.62 Py :
Productivity o ©92) Corporate planning; Improved Market share; Value
Response 10 4.12* 3.69 added service; Capacity utilization; Regular upkeep
customer queries (0.90) (0.91) i i ;i :
After Sale Service 382 3.77 of the machinery; utilization of internal funds and
(0.90) (0.70) "
Value added Service 4.06% 423* Quallty Control.
o (1.00) (0.58)
Reduced Variable 3.76 4.23% L 4 by
Cost ©31) ©58) Following are the factors for which the opinion of the
Increased revenue 4.06% 3.82 Level —11 1s different.
(0.73) (0.89)
Account Receivable 382 3.85
terms and timings (0.86) (0.66) BHEL: Response to customer queries, Increased
Account Payable 4.00% 3.85 o
terms and conditions (0.91) (0.66) revenue; Accounts payable terms and conditions;
Capacity utilization 4.00* 4.08* . 5 .
0.77) 0.62) External borrowing management; Regular deposit of
Regular upkeep of 4.12% 4.00% 5 . + . : Ve
e ey 05 g taxes; dealer efficiency and Non monetary incentives.
Utilization of’ 4.00% 4.00%
internal funds (0.84) (0.55) HMT: Reduced Variable cost; Fire and safety audits;
Equity issue 3.76 3.35 v > §
management 0.81) (1.05) Quality assurance and Reward to innovations.
External borrowing 4.06* 3.50
management (0.80) (0.66) )
Regular deposit of 412+ 3.85 The values of +2 test also support the all above stated
Taxes (0.76) (0.77) .
Dealer efficiency 4.00* 3.69 findings.
. (1.28) (1.14)
Raw Material 376 3.75 : ; :
=ity ©31) 0.72) From above discussion we can reach at the conclusion
ien I s that there are two categories of factors in both the
management (1.07) (0.75) ) d > . Fi £6
= = . = — selected organizations. First category of factors are
Fire and safety 398 4.08% te : g = : goy -
audits (0.78) (0-62) those which are common in the opinion of the level —
Quality control ' 4.06* 4.15% 11 and the second category of factors are those which
! (0.30) 0.77) : : s
Quality assurance 388 412% are different in the opinion of the level —11. We can
0.71 0.77 : : :
BT %‘_53‘2 (3_5'.;;.') draw theconclusion that the independent factors which
| performance records (0.68) (088) - il
e v e are common in both the selected organizations are
compensation { (0.78) @.73) i i i i i isi
e o) > thOSf: which coFatrlbute n a major way in <.1ec1.510n
incentives 0.97) 0.61) making at the middle level of both the organizations.
Ensuring better work 376 3.53 sy
environment (1.00) (0.70) The dependent factors are different because of the
Knowledge 3.80 3.68 . £ i o
Shitiseieat (0.84) (0.74) nature of business of both the organizations and it is
Reward to 3.94 4.00% .
S (0.94) (0.68) important to note that for the SIS development these
Employee education 3.82 378 st ;
e widiel i factors can play a critical role at the middle level of
Maintenance of 394 3.48 the managcmcnt
pollution control (1.00) (0.82)
| norms
Energy consumption (?'?161) (3-;[7]) Table 6: Critical Success Factors of BHEL. & HMT
Others ' 385 3.80 — Inter Organizational Level Analysis (L3 of BHEL
(0.72) (0.64)

*#(.05 Level of Significance (Refer Appendix 2 Table 8) and L3 of HMT)
75
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Average Scores Max. = 5, Min. = 1, Standard
Deviation Scores (Max. =1, Min. =0)

e Coveril Tevet
N=53 N =351
Corporate Planning 4.13* 385
(0,53} (0.46)
Improved Market Share 4.13* 4.08%
. _(0.65) 1 (0.69)
Customer profile Analysis 4.04* 3.55
N 4 | (0.73) (B74)
Sales force Productivity 3.87 375
(0.94) (0.74)
Response to customer gueries 2.60 4.29%
(0.89) (0.73)
After Sale Service 379 324
R— ] (0-54) | (0.76).
Value added Service 4.08° 32
—_— A (L.03) ] _(0.84)
Reduced Variable Cost 2.00 361
(0.85) (0.84)
Increased revenue 431* 385
(0.67) (0.74)
Account Receivable terms and timings 396 378
ey s ] (0.98) | (0.73)
Account Payable terms and conditions 381 376
(0.94) (0.78)
Capacity utilization 3.82 394
(0.65) (0.67)
Regular upkeep of the machinery 4.04% 4.00%
R TR S ] (0.94} ] (039)
Utilization of imternal funds 350 353
I o) | @1
Equity issue management 3.65 il
(0.87) (0.80)
External borrowing management 384 373
(0.95) (0.82)
Regular deposit of Taxes 4.02* 3.73
R ] (0.99) } 022)
Dealer efficiency 302 378
SRR > | {087y 1 (0.72)
Raw Material Procurement 377 382
(0.97) {0.76)
Inventory management 4.02¢ 376
(0.80) (0.67)
Fire and safety audits 4.06* 4.04%
(©0.93) ©74)
Quality control 3.90 4.12%
- () | 071)
Quality assurance 4.04% 396
(0.85) 0.77)
Maintenance of performance records 362 305
om—m— ——— ] _(0.86) | 071
Executive compensation 3.88 347
R 1 esy | o8
Non mornetary incentives 4.12¢ 3.63
(0.78) (0.84)
Ensuring better work environment 394 376
(0.98) (0.78)
Knowledge management 4.04% 3.82
. —— ] (0.73) ] 0.71)
Reward to innovations 4.00% 386
== = | o | @6y
Employee education and training 388 388
(0.82) (0.73)
Muintenance of pollution control norins 375 380
o | (090 1 0.56)
Energy consumption 381 382
(1.00) (0.83) ]
Others | 390 l 381 [
(0.71) (0.71)

*0.05 Level of Significance (Refer Appendix 2 Table 8)

5.4.2.1 BHEL Vs. HMT: Inter Level Analysis of
Level — 111

The list of factors for which Level-11I of BHEL and
HMT think on the similar lines is given as following:

Improved market share; Regular upkeep of the
machinery and Fire and safety audits.

Factors for which Level-III of BHEL and HMT is
having the different opinion are given in the following
list.

BHEL: Corporate planning; Value added service;
Customer profile analysis; Increased revenue; Regular
deposit of taxes; Inventory Management; Quality
assurancc; Non monetary incentives; Knowledge
management and Reward to innovations.

HMT: Response to customer queries; Quality control.

The values of C2 test also support the all above stated
findings.

The above inter Level analysis of Level — 111 clearly
indicates that for the independent factors, only those
factors are common which are matching according to
the industry in which the organizations are doing
business and the dependent factors are again different
because of the nature of the business which the
organizations are doing in the engineering industry.
Table 7: Critical Success Factors

BHEL & HMT BHEL HMT
_Corpor, ng * |
Improved Market »
Share
Customer profile
Analysis
Sales force
Productivit

Response o v

pr e -
Reduced Variable v

SR s
Account Payable
tenms and

Regular upkeep of v
the machinery

; ﬁ&uity issue
L o
External borrowing
e KRR =
Regular deposit of 4
Taxes
Dealer efficiency
Raw Matesial
Procurement
Inventory

e md sy
audits

i,

Qu
Maintenance of

performance records

iy assiance v

Executive
___compensation_
Non monelary

et

management
Reward 10
innovations
Employee education
and training
Maintenance of
pollution control
nonns
_Energy consumption
Others
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Further, analysis of Table 7 indicates that there are
certain factors which are independent to the
organizations i.c. these factors are common to both
the organizations. Factors include corporate planning;
Regular upkeep of the machinery; Fire and safety
audits; quality control and Quality assurance. So for
these factors there is no need to investigate further as
these factors are independent to the organizations.
But there are certain other factors which are dependent
on the organization and these factors are termed as
dependent factors. In case of BHEL dependent factors
are improved market share; Value added service;
Increased revenue; Capacity utilization; Regular
deposit of taxes and in case of HMT these factors
are Response to customer queries and Reduced
variable Cost.

6. Recommendations of the Study

1. The factors which have been identified in the study
could prove highly beneficial to the organizations
considering the heavy investment of Strategic
Information Systems. So it is recommended that while
developing Strategic Information Systems in the
organizations, these factors should not be left
untouched. Thus this analysis will provide immense
benefits to the organizations, as a lot of time, energy
and money will be saved.

2. The managers at the different levels of the
organizations and working in the different departments
are not fully aware and have the common perception
about the Critical Success Factors. For Strategic
information system to be effective such an indifferent
attitude of the managers towards the Critical Success
factors is not desirable and organizations should take
corrective measures to rectified the attitude.

3. It has been observed that the focus of the Strategic
Information System development is on the individual
applications function and this leads to level wise
fragmentation, which creates incongruence with the
strategic objectives of the organization where
integration of systems and process is important.

4. It 1s high time that the organizations must plan to
have a full-fledged SIS. This will help the organizations
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to assess the customer needs and preferences and
further help in the management of entire supply chain
in an effective and efficient manner.

7. Conclusion

To conclude, in this study, Critical Success Factors
for the development of SIS have been found so that
organizations can realize the benefit of strategic
Information System by using these factors. Level wise
analysis has been done to find out how the responses
for a particular factor vary at different levels. The
Critical Success factors which are independent in
selected organizations are Corporate Planning;
Regular upkeep of the Machinery; Fire & Safety
Audits; Quality Control and Quality Assurance. But
there are certain other factors which are dependent
on the selected organizations. These factors for BHEL
include improved market share; Value Added Service;
Increased Revenue; Capacity Utilization and Regular
Deposit of Taxes. The dependent factors for HMT
include Response to Customer Queries and Reduced
Variable cost. The factors found in this study would
become the basis of the strategic information systems
development. As the information systems in the
selected organization should become strategic if they
are able to support the factors which are critical to
the existence of the organization.

8. Directions for further Research

Since implementation, post implementation processes
and the related factors of the product and
organizational environment have not been detailed out
in the proposed study, these can be studied in an
extensive manner. As Strategic Information Systems
being the important contributors in the success of an
organization, it deserves to be reached out in greater
details. Best practices for SIS need to be worked
out so as to form a benchmark for many other
organizations to follow. The study can further be tested
for its applicability across other industries, states and
countries, Comparative studies between two countries
especially India and some other developed countries
can also be undertaken.
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Appendix 1

The sampling frame for the organizations.
The list included the following organizations.

The Heavy Engineering Corporation Limited.

The Mining and Allicd Machinery Corporation
Limited.

The Engineering Projects (India) Limited.
Bharat Heavy Electricals Limited.
H.M.T. Bearing Limited.

H.M.T. Limited.

H.M.T. International Limited.
Scooters India Limited.

Andrew Yule and Company Limited.
Bharat Opthalmic Glass Limited.
Bharat Leather Corporation.

Cement Corporation of India Limited.
Cycle Corporation of India Limited.
Hindustan Cables Limited.

Hindustan Paper Corporation Limited.

Hindustan Photo Films Manufacturing
Company Limited.

Hindustan Salts Limited.
Hooghly Printing Company Limited.

Instrumentation Limited.
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20)
21)
22)

23)

24)
25)
26)
27)
28)

29)

30)
31)
32)
33)
34)
35)
36)

37)

The Mandya National Paper Mills Limited.
Nagaland Pulp and Paper Company Limited.
National Bicycle Corporation of India Limited.

The National Industrial Development
Corporation Limited.

National Instruments Limited.

N.EPA. Limited.

Rajasthan Electronics and Instruments Limmted.
Hindustan Newsprint Limited.

Damodar Cement and Slag Limited.

Tannery and Footwear Corporation of India
Limited.

Tyre Corporation of India.

Praga Tools Limited.

Rehabilitation Industries Corporation.
Sambhar Salts Limited.

Fluid Control Research Institute.
Bharat Bhari Udyog Nigam Limited.
Bharat Electronics Limited.

Bharat Yantra Nigam Limited.



Appendix 2

CHI SQUARE VALUES at 0.05 Level of Significance
Table 8: Critical Success Factors for the Organizations Existence

Factors Degree of freedom : 4 Management Levels
Degree of freedom : 8
BHEL HMT
Corporate Planning 8.68 7.810 13.373
Improved Market Share 19.166 7.897 12.420
Customer profile Analysis 10.676 18.193 18.789
Sales force Productivity 17.526 17.694 14.572
Response to customer 10.218 12.627 14.624
queries
After Sale Service 16.763 15.007 19.593
Value added Service 12.445 6.391 16.447
Reduced Variable Cost 13.229 18.215 9 868
Increased revenue 8.983 14.905 8.413
Account Receivable terms 16.720 18.919 19.927
and timings
Account Payable terms and 10.211 15.133 3.526
conditions
Capacity utilization 7.667 8.338 2.052
Regular upkeep of the 3.306 9.855 6.019
machinery
Utilization of internal funds 18.152 12.627 15.907
Equity issue management 14.143 18.012 11.679
External borrowing 20.590 13.516 19.073
management
Regular deposit of Taxes 13.895 4.250 18.372
Dealer efficiency 16.393 14 421 18.698
Raw Material procurement 9.979 18.081 18.136
Inventory management 16.223 19.547 12.540
Fire and safety audits 8.487 15.112 14.036
Quality control 6.796 13.379 13.941
Quality assurance 4.592 15.260 12.881
Maintenance of performance 14512 18.837 16.556
records
Executive compensation 12935 14.237 16.335
Non monetary incentives 12.850 10.627 13.572
Ensuring better work 14.306 17.722 12.125
environment
Knowledge management 14.627 14 467 19915
Reward to innovations 14.867 12.239 11.685
Employee education and 16.061 18.641 15218
training
Maintenance of pollution 16.727 16.045 15.012
control norms
Energy consumption 14.991 18.128 19.526
Others 15.480 18.614 18.042
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