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MANAGING GROWTH AND DEVELOPMENT IN INFORMATION
TECHNOLOGY-BASED NEW VENTURES: A LIFE CYCLE PERSPECTIVE
INTRODUCTION
Innovative technologies have emerged predominantly in the small firm sector (Oakey et ai, 1988).
But the successful commercialisation of these technologies has often been endangered by the limited
survival and growth of such firms. The export of technology by sale to overseas buyers is frequently
the only way such technology is commercialised. However the alternative of developing local
commercialisation through an infrastructure which enables small domestic firms to survive and grow,
especially in their formative years, would facilitate economic development through local value-added
processes.
Unfortunately, little is known about how technology-based new ventures grow and develop. A better
understanding of their growth patterns and associated management problems will facilitate focused
government action. This paper identifies the management problems encountered by information
technology (IT) firms in their endeavours to grow and develop. From this the paper distils the
management measures associated with successful growth and development. The paper concludes
with recommendations on government initiatives and policies designed to overcome these problems
at the firm level, and which encourage the development of a state-based IT industry.

DEVELOPMENT PROBLEMS AND PATTERNS
The growth pattern of organizations can be explained using a biological analog. Various models of
the organizational life cycle have been discussed and developed in the extant literature on
organizations (Adizes, 1979; Chandler, 1962; Galbraith, 1982; Greiner, 1972; Kimberley & Miles,
1980; Miles and Snow, 1978; Miller and Friesen, 1984; Quinn and Cameron, 1983; Scott, 1970;
Summer, 1980). The underlying assumption of modelling the organizational life cycle is that the
changes that occur follow predictable patterns characterised by sequential development. A major
contribution of the literature on life-stage models is that it adds to our understanding of the rather
complex phenomenon of growth, describing how growth takes place and the effect that it has on
organizations.
Regardless of the number of life-cycle stages in different models, the literature typically implies that

problems influence the internal organization structure, growth, and development of firms.
Furthermore, it has been suggested that these problems give rise to patterns of primary strategic or
functional tasks over time. To this end various models have been suggested to explain this pattern of
growth and development indicating how problems can be overcome (Greiner, 1972; Kazanjian,
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1988; Kimberley and Miles, 1980; Miles and Snow, 1978; Miller and Friesen, 1984; Moores, 1990;
Quinn and Cameron, 1983).
While empirical evidence concerning problems encountered by new ventures in different industries
has not been entirely· consistent, some patterns are emerging in specific industries. Product
development, resource acquisition, marketing and internal organization problems have been
sequentially associated with a firm's initial conception and development, its commercialisation, its
growth, and its stability in technology-based ventures (Kazanjian, 1988).
However we know less about how managers cope with these problems in terms of the strategies,
structures and systems they use. A recent study of new ventures in the information processing
industry unearthed eight different strategies covering both niche and aggressive approaches.
Furthermore, the greatest diversity in these strategies was displayed by small firms (McDougall and
Robinson, 1990). But our knowledge of the evolving structures and systems that help firms in
particular industries to grow and develop is even less specific. Prescriptions that have been tendered
to date are largely based on the consistency of structures and systems with a given strategy. In the

light of the strategic diversities reported above, generalisations are difficult.
The life-cycle literature provides some insights. It suggests that structures and control systems of
organizations at initial stages of development are simple and informal with authority being highly
centralised. However as firms grow, departmental and functionally-based structures are adopted and
control systems become more formal with increasing decentralisation of authority (Adizes, 1979;
Griener, 1972; Miller and Freisen, 1984; Quinn and Cameron, 1983; Scott, 1970).
The disparate nature of this prior research mitigates against the statement of precise hypotheses but it
does permit the statement of some expectations which guided our exploratory investigation of
Queensland IT firms. These expectations generally reflect concerns that move from technical
efficiency issues to more administrative issues as firms develop. The expectations with respect to a
range of external and internal characteristics are presented in Table 1.
METHOD

The questions of interest to emerge from these expectations are:
What are the dominant problems confronting Queensland IT firms?
Is the perception of these problems influenced by the stage of development of the firm?
Do IT firms adopt a congruent set of strategies, structures and control information systems
to cope with their problems?
What lessons emerge from how successful IT firms manage growth and development
transitions?
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Given the nature of these firm problems and industry needs can government action facilitate
growth and development?
TABLE 1
Expectations
Stage 1

Stage 2

Stage 3

Stage 4

Conception and

Commercialisation

Growth

Stability

Development

Dominant Problems

ProductionlMarketing

Marketing

Rapidly changing

Less relevant

Facilities and
customer services
Changing

Need for government
support

Less relevant

Least relevant

Pr<:<tucl and
technology
development

Nature of Busmess
Environment
Urgency of Industries
Strategies

Organizational systems and
people
Financing
Changing with intense price
comnetition
Increasing need for
govemment support

Major emphasis on product
quality

Firm Strategies Pursued

Product-based
technological
innovation

Product based
technological innovation

Market based

;:,tructures Adopted

No ronnal structures

Lentramed authonty

Control Systems Used

Personal observatIOn and sImple lmancial reporting
systems

tmergmg rannal
structures
Emergmg
management
controls

Technological innovation
balanced by
- Integration
- Competitive positioning
uecentralised and fonnal
Management controls and
performance evaluation
used to great extent
Sophisticated financial
reporting and operational
controls

To answer these questions the study collected data in two ways: (1) a mailed questionnaire to all IT
firms in Queensland; and (2) follow-up detailed interviews with fourteen selected firms.
Questionnaire responses (most based on a seven-point Likert-scale) provided the basis for describing
IT firms in terms of their dominant problems, strategies, structures and systems. These responses
were factor analysed to reduce the detail arising from approximately one hundred questions. Case
interviews enhanced our understanding of current descriptions but more importantly enabled us to
learn of the develbpment patterns and difficulties of these firms over their relatively short lives.
An industry profile based on age, size, rate of growth and stage of growth of respondent firms was
developed. Age was measured by the number of years in operation, size, by the number of both fulltime and part-time employees and rate ofgrowth as the percentage of increase in sales over that of the
previous year. Stage of growth of firms were established using instruments developed by Kazanjian

(1988). These characteristics are detailed in Table 2.
The industry profile in the State is understandable given the industry's relatively recent beginnings.
Many of the State's IT firms commenced operating less than a decade ago and have struggled to
grow and develop. While age does not appear to be associated with development, increased numbers
of employees certainly coincides with development. As expected, sales growth starts slowly but
accelerates to very high levels during the growth stage only to level off in the stability phase. This
profile offers support for the validity of the stage model but is imperfect in explaining how firms
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move from stage to stage. Our case studies however help us to understand the dynamics of IT firm
management.

Characteristics

All
Respondents

Age

8.85

Size

23.66

Sales Growth Rates
1989/90
1990/91
1991/92

21.42
48.29
22.75

Number of finns
a

22.43

28

19.50

28

37.79

14

15.36

0.54

0.022

16

Superscripts show the results of post-hoc comparisons based on a Scheffe test. For each factor with an overall significant ANOVA a (+)
indicates a mean sisnificantly less than a mean with a (++). (*p £ 0.05 **p £ 0.01)

RESULTS
Overall the results indicate a general escalation in the importance attached to most problems across
development stages from conception to stability. Attaining market positioning and meeting

targets dominates as the area of concern for rr firm managers irrespective of stage of development.
However the sequential development pattern is more pronounced in the area of organizational
systems and people. Firms in later stages of development focus more management attention and
resources on these problems than do their counterparts just starting out. The problems of attracting
capable personnel in particular, intensifies for IT firms as they grow and develop. Developing cost
controls and financial systems, defining organizational roles, responsibilities and policies, and
developing management information systems certainly begin to emerge as dominant problems as
firms experience rapid growth. The managerial attention devoted to solving these problems in postgrowth eras helps firms attain stability.
Even more significantly different across the stages is the dominance of production, marketing

and finance problems. While these problems confront IT managers when initially developing their
businesses they return again during the stable phase. Securing financial resources and backing is an
initial problem that begins to return during growth stages and reaches a peak when firms seek to
develop new products and penetrate new territories. Developing facilities and customer
support services has its greatest significance for firms seeking to interest customers through the
commercialisation of their products and services. The mean sCOres of dominant problems perceived
across the stages of growth are presented in Table 3.
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TABLE 3
Problems Across Stages of Growth
In = 86firrns)
Dominant Problemsa

Stage 1
Conception and

Development

Stage 2

Stage 3

Stage 4

Commercialisation

Growth

Stability

F

oJ

Market positioning and meeting targets
Organizational systems and people
Production, marketing and finance
Facilities and customers' support

4.99
3.47

5.20
3.83

4.01++ b
3.91

3.08+

4.21

5.48
4.47
3.82
4.43

5.87
4.70
4.33++
4.27

1.79
3.14*
4.86**
0.40

0.062
0.104
0.153
O.Dl5

a

Responses were measured on a 7 -p.:>int Likert scale where 1 == Minor issue, 4 :::: Somewhat of an issue, and 7 :::: Extremely dominant
problem. The eighteen problems were reduced to four by factor analysis.

b

Superscripts show the results of post-hoc comparisons based on a Scheff€ test. For each factor with an overcl11 significant ANOVA a (+)
indicates a mean si~nificantly less than a mean with a (++). (*p £ 0.05 **p £ 0.01)

IT firms perceive their business environment as only moderately changing with levels of price

competition increasing as firms develop. However neither of these factors were significantly
different across the stages. In terms of industry strategies, finns in stages I and 4 regard as more
urgent the need for government to support their development than those finns seeking
commercialisation and achieving growth. A similar pattern emerges at the finn strategy level where
conception and development and stability firms pursue technological innovation and
marketing based strategies moreso than firms at stages 2 and 3. However these and other firm
strategies were not significantly different across any of the stages. Interestingly, dimensions of firm
structure were not different across stages, perhaps due to the small size of most firms irrespective of
their stage of development.
Our most important finding relates to how control information systems (CIS) have been used by
managers of IT firms. The design and use of performance evaluation and management

control systems significantly increased in sophistication across stages. Long term planning and
the establishment of profit centres in particular were used to a great extent, supplementing
conventional financial reports and operational controls. However the form of information
was not significantly different across stages. All managers valued highly the receipt of timely
information but they less extensively used broad-based (scope) information. These firm
characteristics are shown in Table 4 as mean scores across stages.
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TABLE 4
Firm Characteristics Across Stages of Growth
In = 86firms)

Charact~risticsa

Stage 1
Conception and
Development

Stage 2

Stage 3

Stage 4

Commerciali·
saUon

Growth

Stability
F

oJ

4.77
4.30

1.42
1.86

0.049
0.064

3.93
4.38

4.77
4.98

1.18
0.07

0.041
0.025

4.84
2.04
1.63

4.77
2.52
1.77

5.36
2.60
2.42

1.28
1.25
1.76

0.045
0.044
0.061

4.09
3.57

3.74
3.18

4.10
3.87

4.70
4.15

1.26
1.45

0.046
0.052

3.85

3.91

3.87

5.05

3.30*

0.108

2.59+ b

2.84+

3.49

4.31++

7.99**

0.226

5.41

5.26
3.70

5.76
4.42

5.06
4.53

Environment
Rapidity of change
Competition

4.95
3.35

4.35
3.51

4.77
4.24

Industry Strategies
Government support
Quality product and resources

4.52
4.44

4.28
4.70

Firm Strategies
Technological innovation/marketing
Competitive positioning
Integration

5.01
2.36
1.93

Activities
Authority

ClS-Conieni
Financial reporting and operational
controls
Perfonnance evaluation and
management controls

Structure

CIS·Porm
Timeliness of infonnation
Scope of infonnation

4.18

0.67
1.97

0.024
0.067

a

Responses were measured on a 7 -point Ukert scale where 1 ::::: Not important or little used and 7 = Extremely important or extensively
used. All characteristics have been reduced by factor analysis.

b

Superscripts show the results of post-hoc comparisons based on a Scheff€ test. For each faCtor with an ovenIll significant ANOVA a C+)
indicates a mean si~nificant1y less than a mean with a (++). C*p £ 0.05 **p £ 0.01)

DISCUSSION
How managers pay attention to, weigh, and actually use certain types of information available to
them in solving problems is an accepted way of revealing managerial priorities (Smith et ai, 1985).
The results largely confirm our expectations. Specifically firms in their early development stages
(conception and development; commercialisation) are more pre-occupied with product-related
problems and strategies than firms at later stages of development (growth; stability). While the nature
of the industry requires that technological innovation and marketing strategies will have salience at all
stages, growth and stability firms complement their product-related focus with more marketing and
administratively directed measures.
This is consistent with Roberts (1989) who found that while technological issues remain salient for
technology-based new ventures in all stages many technology-based firms begin transitional
evolution within a few years of their foundation. They shift their focus from a primarily inward
orientation of internal technical inventiveness to more balanced operations, increasingly devoting
their attention to customers and markets. For the still relatively small firm, technological innovation
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must continue to playa key competitive role, differentiating it from its larger rivals in providing
product performance in servicing the customers' priorities (Roberts, 1991).
The major differences that distinguish firms at the various stages relate to the evolving emphasis on
key functions and the emergence of sophisticated control systems. The functional concerns proceed
from production to marketing and then to financing sequentially across stages. Coinciding with these
shifts is an increasing emphasis upon the design and use of formalised systems of control based on

performance evaluation techniques and management controls. The reliance upon
financial reports and operational controls also distinguishes firms with those at mature
stages again relying more heavily upon these formal systems. These cross-sectional survey findings
were reinforced by our detailed case studies and together enable us to infer how firms move from one
stage to the next.
Managing Transitions: Case Study Lessons
Of the fourteen case firms across all stages we classified seven as successful on the basis of their
own descriptions: two from five in stage I; two from four in stage 2; one from three in stage 3; and
the two firms in stage 4. The individual successful firm patterns are generally reflective of the
underlying averages revealed by our cross-sectional results. This is especially so in the area of firm
strategies and decision-making structures.
Successful growth and stability firms supplemented their early product-based strategies with
marketing strategies to enhance their competitive position. This finding confirms that found by
Roberts (1991) in his longitudinal study of high-technology "super-success" firms that had survived
five years and had attained sales of at least $5 million. The CEOs of these high performing firms
achieved corporate success through transforming them into market-oriented businesses. Aggressive
forward integration, formal strategic planning and market research, organizational control of the newproduct development process all correlate significantly with corporate success measures. The
competitive advantages of Queensland successful IT firms also shifted over time from technological
uniqueness towards price/performance and customer service dimensions.
The movement from centralised to decentralised decision making structures by these successful firms
suggests that delegation also helps facilitate these developmental transitions in rapidly changing
business environments. This structural feature is congruent with the demands of the IT business
environment and leads to the design of administrative control systems.
However while these similarities do emerge the notable difference lies in the timing at which the
successful firms seek to professionalise their operations. In general each of them has "anticipated" its
needs by moving to the next average profile before absolutely necessary. This is especially evident in
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the successful stage I and stage 2 finns that recognise the problems associated with organisational

systems and people in advance of their contemporaries. By recognising these problems they
developed congruent structures and systems of control earlier than less successful IT firms.
This anticipatory pattern was also revealed by stage 3 and 4 finns who recounted similar measures in
their early development stages. Illustrative of the changing focus of local IT firms are the brief
profiles presented in Table 5.
TABLE 5
Profile of Case Firms
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CONCLUSIONS AND RECOMMENDATIONS
The main point to emerge from these results is that IT firms do encounter different problems at
various stages. Furthermore, those firms that have, and are continuing to successfully manage their
transitions have done so in distinctive ways. Most firms manage these transitions by shifting
emphasis from production to marketing to organizational systems and people issues, reinforced in
each case with congruent control systems. However, as we have described, successful firms in their
early stages place more emphasis on organisational systems and people coupled with the appropriate
controls. An increasing level of professionalism is demanded as firms confront the greater
uncertainties that arise from rapidly changing, price competitive IT markets. In the latter stages, firms
which delegate and decentralise their decision making are more successful than those that retain
centralised controls. These results suggest a number of prescriptions for managing IT firms.

Management Prescriptions
For IT firrns to be successful they need to:

• install control systems early and develop these to cope with evolving problems.
Specifically this implies an early reliance upon conventional accounting reports which are soon
supplemented by management budgets and long-term planning.

• professionalise their operations in an "anticipatory" fashion.
That is they must develop organizational structures to delegate decision"making authority to
responsible managers on pricing, personnel and budgetary matters.

• formulate and implement market-oriented strategies.
IT firms must move from technical to customer-oriented businesses relatively early in their

development by supplementing their product-based strategies with diversification and distribution
measures.

Targets for Government Action
It is also apparent that government support is not relevant nor needed to overcome all problems nor to
facilitate all transitions. Instead government action could be targeted to particular problems and
transitions to achieve greater impact in the development of a local IT industry.
In the case of the stage I firms, helping them to get started by enabling their technologies and plans
to be vetted and evaluated in a 'one-stop-shop' would stimulate entrepreneurial activity in the IT
9

industry. Stage 2 firms are still looking for some support to improve quality thus maintenance of
quality assurance standards will help firms at this stage. The needs however for mature firms relate
moreso to their diversification and expansion. Stage 3 firms seek government support to grow their
markets and north Queensland firms are especially interested in Asia-Pacific markets. Giving local
firms security in their home markets by providing business opportunities through outsourcing
government IT services will enable stage 4 firms to consolidate their position so that they can bid for
larger interstate and overseas contracts. Firms in stages I and 4 rate government support relatively
more significant to the development of the industry than do commercialisation and growth stage
firms.
Based on the ranking of urgency of eleven industry strategies proposed by DBIRD (1992), the five
most urgent as perceived by all survey respondents are:
I

To encourage IT companies to export their products and services;

2

To attract sufficient levels of seed, venture, mezzanine and export finance for the
industry;

3

To foster an information technology culture in the Queensland community;

4

To reinforce the quality approach to productivity in the growth of the industry;

5

To encourage the government to source their IT developments and facilities management
work from external IT provider companies.

Those strategies perceived as least urgent were to develop an Information Services Network and to
establish and support IT Precincts.
These industry-level perceptions together with those relating to firm-specific needs suggest that
government action would be most effective if targeted to address exporting, financing, education,
quality, and outsourcing issues. On these grounds the following recommendations are presented for
government action.
I

The Queensland and Commonwealth Governments should encourage and support IT
firms to export by raising awareness of potential overseas markets and exposing
Queensland products and services to those markets.

2

The Queensland Government should identify ways to provide funding through
government and private financial institutions to support growth in the IT industry. One
way would be to establish an Information Industries Development Fund to attract
investment capital with government guarantees provided for the Fund.
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3

The Queensland Government should help promote an information technology culture by
firstly educating its own employees on the direct and indirect benefits that can flow from
a sound working knowledge of IT in the workplace; and secondly by directing the
Information Industries Board to conduct education programs for small to medium sized
businesses and the Queensland public on the scope and applicability of IT to their day-today activities.

4

The Queensland Government should continue its policy of outsourcing IT services to
quality private providers. Quality assurance requirements should be reinforced by the
Government purchasing on quality as the premier condition, not price.

By far the most important finding of the study is that successful IT firms professionalise their
management and introduce sophisticated financial and managerial controls as early as the first stage
of growth. Although technical and entrepreneurial abilities are necessary for technology-based
ventures they are not sufficient to successfully eommercialise, grow and develop businesses.
Consequently we would make one final recommendation.
5

The Information Industries Board should conduct education programs targeted at
increasing the management and business skills of IT companies' owners/managers to
improve the survival rate and enhance the growth of the information industry in
Queensland.
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