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Executive Summary

This report focuses on the mixing, matching and transforming of knowledge-intensive services 
in innovation of software fi rms in Australia. The report is drawn on the analysis of the nature 
of innovation processes; how businesses innovate and what role knowledge-intensive service 
activities (KISA) play in innovation process.  KISA is defi ned as the activities undertaken by fi rms 
when they mix and match expertise and assistance provided by external sources, private and 
public, with their in-house expertise and competencies. Knowledge intensive services can be 
provided to an organisation either internally or externally, in the manufacturing or service sectors, in 
combination with manufactured outputs or as stand-alone services, and by private enterprises or 
public sector organisations. Typical examples include: R&D services, management consulting, IT 
services, human resource management services, legal services, accounting & fi nancing services, 
and marketing services (OECD 2001c). The objective of this study is to inform government policy 
and programs to assist the innovation capability of software fi rms.

The report informs of the role of KISA in the Australian Software Industry. Other industries analysed 
as part of the KISA study are Mining Technology Services and Tourism. The study is part of a 
multi-country OECD KISA studya.

Overview of the Industry
• In the 1990s, the software industry was a dynamic component of Information 

Communication Technology (ICT) sector contributing to overall investment growth 
and hence GDP growth, in most OECD countries (OECD, 2003a:19). The industry is 
characterised by rapidly changing market structures as a result of technical innovation, 
entry of new fi rms, alliances, mergers and acquisitions, and fi erce competition (OECD, 
2003a:32). The decreasing cost of technology as the tools of technology improve and the 
desire on the part of many industries to achieve more effi cient information development 
and exchange processes, suggest that the software industry is likely to remain a source 
of major innovation for the foreseeable future (Howarth, 2003);

• There is no statistical ABS (Australian Bureau of Statistics) data on the numbers of 
Australian software fi rms alone; the available information refers to the number of fi rms 
in the computer services sector as a whole. In the fi nancial year 2000-2001, there were 
18,361 computer services companies in Australia. Of this number, 94.6 percent of these 
fi rms are classifi ed as computer consultancy. The majority of the sector is composed of 
very small companies. 86.4 percent of the computer services companies have only 1-4 
persons employed, while 0.8 percent of the companies have more than 100 persons 
employed. These bigger companies employ more than four times the personnel of the 
smaller companies and account for 77 percent of total income of the sector (AUD 77,518.2 
in 2000-2001 fi nancial year);

a. www.oecd.org/sti/innovation (sectoral case studies in innovation)
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• A minimum number of Australian software fi rms can however be estimated from the self-
reporting database ‘Kompass’. In 2002, 1,654 software companies have registered into 
the ‘Kompass’ database. The growth in the industry has been strong but still has a long 
way to go in comparison to other developed countries such as Finland, Ireland and Korea 
which have much faster growth rates;

• The investment and expenditure on R&D provides an indication of how well the industry is 
adopting new technological advances in equipment and services, its capacity for knowledge 
intensive activities, and the extent of development. Information technology professionals 
are the largest group of occupations, with 70-80 percent share of employment of all 
knowledge intensive occupations in this industry.

Government Policies and Programs 
Supporting the Industry

• Australia does not have policies and programs specifi cally directed to the ‘software industry’. 
Recent policy has focused on the broad category of Information and Communication 
Technologies (ICT) and its contribution to the broad economy. As Government industry 
policies focus on enhance public sector research effort, ICT has been designated as a 
key component of the Australian research priorities.

• A specifi c ICT program is the ‘ICT Incubator Program’ aiming to improve the rate of 
commercialisation of ICT ideas and R&D by establishing incubators to increase the 
success rate of new business information in the Australian ICT sector.

• Other programs targeting commercialisation, development or innovation of fi rms from any 
sector and available to software fi rms are: 

o The Small Business Assistance Program
o Commercial Ready
o Commercialising Emerging Technologies (COMET)
o The Pooled Development Fund (PDF) Program
o The Innovation Investment Fund (IIF) Program
o Industry Techlink
o Invest Australia
o The Innovation Exchange 
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Key Findings
Key fi ndings drawn from the online survey, the semi structured interviews and the case studies 
include:

• Innovation was generally characterised as incremental changes which mainly improved/
additional functionality and/or a better performance to cost ratio;

• The use of external services was not a standard operational procedure in the development 
of innovation products;

• The main barriers to seeking external expertise were cost constraint, with other economic 
factors such as high innovation costs and great economic risk constituting major 
challenges facing the innovation process. Cost constraints meant that the majority of 
the services used for development of the innovation were sourced in-house. IT technical, 
development, management, marketing and engineering advice is heavily sourced in-
house, with IT training, employment services and IP related services being sourced 
relatively more often from external private sector businesses and seldom from public 
sector research agencies; 

• If expertise is not sourced in-house it is largely procured from within the local geographical 
area. In contrast, many of the services/products are not just sold to local markets but also  
across the regional, national and international markets;

•  A large proportion of fi rms regard their in-house Research and Development as the 
strength underpinning their ability to innovate. The additional innovation capabilities that 
the majority of fi rms would like to achieve are marketing skills and intellectual capital in the 
form of the skills and knowledge held by their human resources;

• Many fi rms have long-term relationships with customers and their customers’ requirements 
are an important driver of innovation in product or production process. The main sources 
of information and ideas came from within the fi rm or from customers. Consultancy 
fi rms and public patent documents were largely irrelevant as sources of information and 
ideas;

• More than half the fi rms use copyright systematically as a formal method of protection. A 
number of informal methods are used more systematically by companies, which include 
secrecy, complexity of design and speed to market. Patents are largely not used by 
software fi rms;

• The public sector appears to play an important role in encouraging innovation within 
the software industry as more than forty percent of the fi rms interviewed accessed 
government grants. When asked why they did not apply for such assistance, 56 percent 
of fi rms mentioned that the preparation of the grant application was too costly in terms 
of time and resources or the processing time took too long. These fi rms also mentioned 
that the requirements and paperwork were too complex, infl exible and not realistic. 
Many of the fi rms surveyed were not aware of the existence of such programs. The fi rms 
recommended making programs more available to established fi rms, not only to start up 
fi rms;
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• The role of providers such as government laboratories, universities or technology-
transfer agencies is important to the development of the innovation system. Firstly, these 
public sector organisations are able to produce best practices and services at optimum 
standards. In turn, these services may also set examples for industries or private fi rms to 
follow. Secondly, the public sector may have more resources and expertise to conduct 
such activities. Thirdly, they have the capability to invest in infrastructure and technology, 
where private sector fi rms may not; 

• Diffusion of new knowledge among staff in the company was primarily ensured by written 
documentation of what had been learnt through projects and the development of new 
products and processes and, secondly, by informal methods such as social events 
informal meetings, after work drinks, lunch meetings and company outings. Regular 
meetings and formal structures for knowledge management came only third;

• The mixing and matching of knowledge intensive service activities was mainly handled 
in-house (ninety-fi ve percent of fi rms interviewed) by a specifi c management team, by the 
owner of the fi rms or by a project manager.

Emerging Policy Themes
• The fi ndings suggest the need for a better understanding of KISA at the policy level 

especially for any assessment of innovation policy interventions. Most important is the 
need of policies oriented to facilitate the ‘interactivity’ of the different elements of the fi rm 
operating space as software fi rms, KIBS, RTOs and other organisations in the network 
space form a ‘knowledge network’ highly important for the innovation capability of the 
industry. It has also become clear that to provide support to internally develop the core 
KISA is as important as supporting external services for KISA;

• There is a need for policy focus on developing cluster based regional and sector oriented 
policies for the software industry in Australia. Software is likely to play a signifi cant role in 
the coming decade or two of the knowledge economy. Universities through institutional 
and organisational innovations can play a signifi cant role in such cluster-based policies;

• Policies oriented to provide support to internally develop the core KISA relates both to the 
availability of technology and the training, skills and education of the human resources;

• Instruments that encourage a more software industry oriented research in related university 
departments is needed to increase the frequency of university-industry KISA;

• Programs need to be tailored to the timescale and capital needs of the industry. Funding 
applications that require specialised consulting services to be successful would not reach 
many of the small fi rms that form the software industry in Australia.
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Innovation is on the policy agenda in 
all OECD countries after two decades 
of research by the OECD itself and by 
researchers in many fi elds. In Australia the 
last few years have seen much increased 
government awareness of the major role 
in economic development played by 
innovation and the fi rms that carry it out. 
This awareness has been realised through 
the introduction of policies crossing many 
aspects of the innovative process and all 
sectors. Recognising that innovation is 
the key to sustained economic growth, 
governments in Australia  now spend 
important amounts of money  on a 
diverse range of innovation  programs.

The international research-based literature 
clearly indicates the multiple dimensions of 
innovation and innovative activity by fi rms. 
From an initial focus on product innovation 
alone, understanding is now widespread that 
innovation encompasses not only radical 
and incremental product development but 
also new production methods and new 
organisational forms taken up by productive 
enterprises. It has become clear that all these 
aspects of change characterise innovative 
fi rms and infl uence competitive success.

It has also become clear that innovation, 
defi ned as novel activities of economic value to 
an enterprise, is a highly complex phenomenon 
and occurs differently in different industries, 
in relation to different products, in fi rms of 
different ages and size and at different stages 
of an industry or product cycle. Researchers 
in many countries have investigated most 
aspects of the innovation process and the 
operations of‘typical’ innovative fi rms but still 
there remain many areas where the processes 
involved and the ways in which fi rms go about 
changing their products, processes, markets, 

organisational shape and skill levels are still not 
well understood. In the knowledge based ‘new 
economies’, a range of knowledge intensive 
service activities carried out by fi rms and aided 
by appropriate government policies that enable 
these fi rms to develop knowledge based 
capabilities and skills are seen as important as 
R&D itself in the overall success of innovation 
processes. It now seems likely that the mixed 
success of some policies designed to assist 
enterprises, especially small and medium 
fi rms, undertaking innovative activities results 
from both lack of clarity in understanding the 
processes and recognition of the impact on 
policy uptake of the factors mentioned above. 
In particular, it may be that many policies 
are designed with too little understanding of 
exactly how businesses using the programs 
offered mix and match knowledge-intensive 
services provided by public and private sources 
of expertise and assistance. In addition, 
limited understanding of the ways in which 
products and other innovative activities are 
developed in different industries often means 
that programs are insuffi ciently focused on the 
needs of particular client fi rms and industries.

The present report is an element of a broader 
project which aims to improve understanding 
of how fi rms use innovation services in different 
industries. The project is rooted in work AEGIS 
has been undertaking as part of an 8 country
OECD research project1 that will ultimately 
provide analysis of innovation-related policies 
or programs relating to specifi c industries and 
data on how fi rms in selected industries in the 
different countries use public programs and 
private sector sources of expertise available to 
them. The aim here is to provide policy makers 
with analytical and empirical insights to underpin 
the design and implementation of more effective 
industrial development strategies.

1.Introduction

 1.http://aegis.uws.edu.au/KISA/main.html
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1.1 Innovation and 
Importance of KISA 

Recent research on innovation undertaken 
by the OECD and EU suggests that there are 
three principal ‘lenses’ useful for analysing 
innovative activities in a nation. In summary, 
these ‘lenses’ focus attention on understanding 
particular patterns of innovative activity seen in 
an economy as a function of the characteristics 
of the major players (institutions and 
organisations public and private), and the ways 
in which these link public and private sectors 
together. The players may link in different ways 
at different spatial levels (national, regional or 
local), through activities such as R&D provided 
through public or private enterprises, through 
the development and use of management 
and other business-related skills and expertise 
– seen in the rise of knowledge-intensive 
business service fi rms (KIBS) who provide skills 
and expertise to other players in the system 
– or they may link through their entrepreneurial 
activities as suppliers and customers.

Recent decades have seen a vast amount 
of investigative work, both theoretical and 
empirical, on the different aspects of the study 
of players and their interactions. Many studies 
have developed understanding of the systemic
nature of innovation and the importance of 
all elements of a nation’s innovation system 
– legal, scientifi c, training, business programs, 
for example – working well together.  Much of 
the more recent work is summarised in OECD 
1999, 2000, 2001a, (see also Edquist, 1997). 
The focus on national systems of innovation was 
subsequently complemented by recognition 
of the similar importance of regional and local 
innovation systems (eg Cooke, 2001). Work 
also progressed on sectoral or technological 
systems of innovation in specifi c industrial 
fi elds (Malerba, 2002; Marceau et al., 2001 
and Marceau and Martinez, 2002) and more
recently on the need to integrate the spatial 
elements of these systems (OECD, 2001b). 

There has also been important work on the 
growth of the services sector and the separate 
systems of innovation operating there (see 
eg. Anderson et al., 2000; Howells, 1999; 
Metcalfe and Miles, 2000) and on linkages 
between manufacturing and services in fi rms’ 
competitive strategies (Marceau et al., 2001). 
Very recent work is bringing together theories 
about fi rms, institutions and organisations 
to provide a ‘systemic’ theory of innovation 
at fi rm level (Coriat and Weinstein, 2002).

Over the same period, the shift towards the 
‘knowledge economy’ has seen the creation 
of KIBS as important private sector players 
in the innovation game (see eg. Miles et al., 
1994; Gallouj and Weinstein,1997. See also 
Muller, 2001 for interactions between KIBS 
and SMEs and Muller and Zenker, 2001) while 
public organisations, notably universities, have 
been encouraged to make their expertise 
widely available to business and community.

The production and diffusion of knowledge 
via KIBS fi rms has become central to 
innovation systems in these countries. KIBS 
typically include legal and accounting but 
also, and more relevantly here, design and 
computer-related services, R&D consultancy, 
recruitment of skilled personnel, environmental 
services and technical and training services 
(Windrum and Tomlinson, 1999:393). KIBS 
play a twofold role in a country’s innovation 
system – as providers of knowledge services 
to other fi rms and as a means of introducing 
internal innovations (internal consultancy).

Private sector experts, however, are not the 
only players in innovation. On the one hand, 
innovation expertise is also provided to fi rms 
by public sector research organisations and, 
on the other hand, by a range of government 
programs aimed at encouraging innovation 
in the private sector. Driving fi rms and
organisations towards packing an ever 
greater innovation punch through the use 
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of the science and technology system and 
related policy instruments has become a 
major aim of government in Australia (see, 
for example, the series of measures gathered 
into ‘Backing Australia’s Ability’ 2001), as 
elsewhere in the OECD (OECD, 2002a).

In contrast to the wealth of understanding 
about what knowledge-intensive public and 
private organisations can do, as indicated 
above, two aspects of the national innovation 
effort remain understudied. The fi rst concerns 
the factors that trigger enterprises to decide on 
innovation per se. The second concerns how 
fi rms use the variety of sources of expertise 
available to innovating fi rms and companies 
and how they choose among several 
providers of similar services and seek different 
sources of assistance at different times and 
for different innovation project purposes. 

Nonaka and his colleagues, for example, 
have shown that innovating fi rms indeed draw 
on a range of providers of expertise (1995). 
Services available and used include R&D, 
testing, prototyping and other technical and 
engineering services, ICT, legal (especially 
IP-related), fi nancial, marketing and training.

However critical questions remain about how, 
when or why fi rms choose to use particular 
different kinds of government and publicly 
and privately provided innovation programs or 
services among the variety available, why they 
choose x and not y or x and y but not z, or 
how and why these choices vary according to 
whether the innovation concerned is radical 
or incremental. Even less is known about how 
fi rms transform the innovation services they 
receive from outside to build capability and 
hence permit sustained innovation at fi rm level. 
As a result, innovation-related policies are still 
poorly targeted and often less effective than 
had been thought.

One of the most important aspects of the 
latest phase of international work on innovation 
at fi rm level has begun focusing on fi rms’ 
development and use of the different sources of 
expertise available to them. Thus, for example, 
two projects funded by the European Union 
in recent years have focused on innovation in 
services and services for innovation. The fi rst of 
these, the IS4S project, focused on innovation 
in service industries and specifi cally the 
development of services to support innovation 
by others. The second, the RISE project, 
focused on mapping the transformation of 
Research and Technology Organisations 
(RTOs) as they began to reach out more to 
private sector clients and to depend more on 
private sources of income (see Hales, 2001).

The RISE project also began the investigation 
of how fi rms engage with external providers of 
innovation services, both public and private, at 
different stages of the innovation process and 
in different clusters (Hales, 2001; Hauknes, 
2000; Preissl, 2001). In Australia, Marceau and 
Hyland, through their ARC Large Grant project, 
ARISE, are currently seeking to elucidate the 
shifting landscape of RTOs, with a particular 
focus on the public-private hybridisation of major 
scientifi c organisations, including universities.

Taken together these studies have shed 
considerable analytical light on many aspects of 
the fi eld. The fi rst results of the ARISE project, 
for example, have suggested strongly that three 
foci of research are now needed if government 
assistance for innovation in Australia is to be 
maximally effective. These are:

• better understanding of how fi rms 
interact with external providers of 
innovation services in order to develop 
innovation capability.

• better understanding of how fi rms 
mix and match their use of services 
at different ‘stages’ of their innovation 
project(s);



12 KISA in Innovation of the Software Industry

• better understanding of both the ways 
in which and the reasons why such 
mixing and matching varies according 
to the sector of principal activity of the 
fi rm.

The ARISE results thus suggest that what is 
missing now from innovation analysis is how 
fi rms seeking to innovate mix and match their 
use of publicly provided assistance programs 
and private sources of expertise including their 
own in order to transform different kinds of 
knowledge inputs into sustained innovation.

The Knowledge-Intensive-Service Activities 
(KISA) project, of which this report is a part, 
addresses precisely this issue. The study is 
composed of several levels of analysis which 
provide the context for a fi rm-level analysis of 
innovation knowledge-seeking choices. The 
project involves detailed statistical description 
of the size and ‘shape’ of the industrial sectors 
selected for study and presentation of the 
policies available for fi rms in those sectors to use 
for innovation assistance. These two elements 
form the background for the empirical study 
of innovation at fi rm level. The results of this 
analysis for the software industry is presented 
in this report. The report also presents key 
fi ndings from an empirical study of software 
fi rms in Australia intended to show the choices 
among providers of innovation expertise 
made by fi rms in the software industry, to gain 
insights into the reasons for the choices made 
and to indicate how fi rms mix and match the 
knowledge-intensive services used.

1.1.2 Knowledge-Intensive 
Service Activities (KISA)

KISA are the knowledge-intensive service 
activities that fi rms undertake in conjunction 
with external or internal experts to build 
capability in the multiple areas needed for 
sustained innovative activity (OECD,2001c). A 
range of knowledge intensive service activities 
can be identifi ed as management and business 
service activities; consultancy services; legal; 
intellectual property and accounting services; 
recruitment and training activities; technology 
services such as IT; marketing services; 
research and development activities etc. There 
are generic KISA, such as those generated 
by software fi rms or engineering consultancy 
fi rms, for instance, and specifi c KISA which 
are sector or industry specifi c. The experts 
concerned may be from public or private 
sector or research organisations or they may 
have been developed inside innovating fi rms as 
part of a strategic package of actions designed 
to build long-term innovative capabilities. The 
‘KISA’ project therefore focuses from a fi rm 
level view on how such expertise is accessed, 
adapted, incorporated, refi ned, added to 
and transformed into innovative products, 
processes and organisational forms and the 
innovation capability needed for the future. 
It is hoped that the analysis of what fi rms do 
in different industries will then enable us to 
connect to other work so as to build up industry 
(‘meso’) level analysis. It is this fi rm and then 
industry-level focus that distinguishes the KISA 
project from work on KIBS and innovation in 
service industries themselves and from most 
existing literature.

The particular and distinctive ways fi rms access, 
acquire, produce and integrate knowledge are 
the ‘KISA’ fi rms undertake in their learning and 
innovation processes. Learning processes 
can be internal and external to the fi rm as 
an outcome of engagement activities inside
the fi rm or with external organisations. This 
engagement is produced through the acquisition 
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of knowledge intensive services to internal 
or external providers. The external providers 
are usually Knowledge Intensive Business 
Services (KIBS) but, increasingly, Research and 
Technology Organisations (RTOs) compete with 
KIBS as a result of changes in funding systems 
(Hales, 2001). Other important providers of 
expertise are competitors, customers and 
other organisations from the same or different 
industry sector and part of the network of fi rm. 
Inputs to KISA can come through networks and 
clusters via informal cooperation agreements.
The importance of the role of KIBS and RTOs 
might have been overestimated in the existing 
literature when we look in detail at how fi rms 
operate today within their learning space, 
especially in terms of their use of informal 

transactions for the co-production of knowledge. 
Figure 1 below illustrates the learning space 
of the software fi rm and the role of the three 
‘vectors’ of knowledge providing inputs to 
KISA: KIBS, RTOs and other organisations in 
the network space of the fi rm. The fi gure also 
shows where KISA are taking place in the fi rm 
and in which way, i.e. as formal transactions (eg 
contractual) or informal (eg sharing information) 
or as internal to the fi rm. The arrows in the 
fi gure indicate the engagement function of 
KISA and its dependence on interaction for the 
co-production of knowledge.

The activities that provide for the integration of 
KISA are important to building and maintaining 
a fi rm’s innovation capability. For example, a 

Figure 1. The learning space of the Software Firm and vectors in the co-production of knowledge

KIBS- Knowledge Intensive Business Services
RTOs- Research and Technology Organisations
* Includes Government Departments that provides services such as research and development to fi rms/
organisations.
**Although informal KISAs can happen at any level they are more likely to appear while interacting with other fi rms/
organisations of the network space of the software fi rm.
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fi rms sourcing providers in the marketplace 
to ensure that they get the optimum service. 
The fi rm engages in activities for sourcing, 
evaluating between service providers, assessing 
the services offered, the price, quality, and 
packages available. In this process the fi rm 
learns about the marketplace and acquires 
additional competences. Upon receipt of the 
service, there is further enhancement value 
to the fi rm as a result of the integration of the 
new service. Therefore the new service has 
added functionality and competence as well as 
providing new knowledge and learning abilities 
to the fi rm from the service provider’s input. 
The process of the fi rm sourcing, obtaining, 
mixing knowledge-intensive services are the 
activities accompanying the innovation process. 
This innovation process is positively affected in 
both sides of the interaction: the fi rm and the 
provider of services (Muller & Zenker, 2001).

KISA can vary according to the fi rm’s own 
capabilities and innovation processes, the 
‘process of engagement’ of the fi rm with 
external providers and the internal provision 
of knowledge intensive activities. Thus, KISA 
can be different in each fi rm and the activities 
that are more effective may indeed be the ones 
that differentiate a fi rm from its competitors.

For example, company X, a manufacturing 
company focusing on advance metal 
products, might require the latest technology 
and know-how in the application of cutting-
edge machinery to maintain its position in 
the market. This particular activity will require 
a combination of expert services sourced 
externally and undertaken internally by the fi rm.

Understanding these innovation-related 
knowledge-intensive service activities – KISA – 
is important for governments because it relates 
directly to a set of issues which lie at the heart 
of policymakers’ attempts to use public policy
instruments to promote sustained innovation in 
all areas of the economy. KISA is also important 
for organisations providing innovation services 

so that a better understanding of how their 
services work in practice, what areas  needs to 
be improved in the range of service provision 
and the ways in which their services may be 
accessed and used. 

1.2 The KISA Study

The Australian KISA study focuses on three 
industries – software, mining technology 
services and tourism. The industries selected 
provide a contrast in scale and spread while 
one, software, is highly relevant to the others, 
especially mining technology services. 
The fi rms in each sector are mostly small, 
providing information on the constraints 
on policy services uptake faced by SMEs.

The software industry was selected for close 
study because it is a critical enabling technology 
for innovation in both products and processes 
in almost all sectors and the focus of policy 
interest by several government departments. 
Thus, while software is a relatively small 
industry in terms of numbers of specialist fi rms,
it reaches into almost all industries as a core 
technology and the development of applications 
specifi c to other sectors is a major factor in 
those sectors’ continued development and 
capacity for innovation in their own products 
and processes. This reach can be seen in 
the spread of software and other IT-related 
personnel across national economies.
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Research Questions and 
Methods
The research questions refer to the analysis of 
the role of KISA in form innovation processes 
and specifi cally: 

• What does KISA mean?
• What KISA are used by software 

fi rms?
• When are KISA used?
• Why is KISA used?
• How does KISA relate to fi rms 

capabilities? 
• What inputs to KISA are internally 

provided, or provided by private sector, 
or provided by public sector or provided 
by other organisations or actors in the 
network space of the fi rm?

• How are the different inputs to KISA 
mixed and matched by the fi rm?

• What are the policy implications of the 
role of KISA in innovation?

1.2.1 Survey, Indepth 
Interviews and Case Studies

The study was undertaken in three steps; an 
online survey, semi-structured interviews and 
case studies. Firstly, invitations for the online 
survey were sent out to companies through 
software industry associations.2 The survey 
questionnaire included questions concerning:

• Background data on fi rms such as size, 
ownership, principal products;

• Information on the development of 
their most important innovative product 
(MIP) and the capabilities associated 
with that development;

• Use of services provided internally by 
specialist divisions in the fi rm;

• Use of services provided externally 
by government and private sector 
agencies;

• Minimal internal capabilities required to 
receive external expertise;

• Challenges to the innovation process.

Fifty-four organisations responded (see also 
the section below), and the results from the 
online questionnaire identifi ed issues that 
needed further exploration through follow-up 
interviews. Secondly, of these fi rms, forty-one 
organisations were subsequently interviewed 
with a view to collecting more detail on their 
innovation processes3. A profi le of these 
organisations interviewed is shown as Table 2.

The semi-structured interviews covered all 
aspects of Knowledge-Intensive Service 
Activities in fi rms with different levels of 
capability. They took each respondent through 
each major service mixing, matching and 
integrating process in relation to product 
innovation and the processes involved. 

2. Industry Associations were; Australian Electrical and Electronic Manufacturers 

Association, Australian Interactive Multimedia Industry Association, 

Internet Industry Association (IIA), The Biometrics Institute, The Australian 

Microelectronic Network and Software Engineering Australia National (SEA).

3. Organisations that agreed to be interviewed as per ethics requirements.
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Thirdly, additional two software fi rms were further 
interviewed in more detail and covering the 
activities (KISA) undertaken by fi rms – internal/ 
external – over the course of the decision to 
seek, receive and integrate input to KISA of 
different kinds and from different sources of 
expertise. The aim of these interviews is to 
understand the nature of KISA and the complex 
web of factors affecting the co-production of 
knowledge within the fi rm. The selection of two 
specialised software fi rms for the case studies4

are based on several parameters which are 
identifi ed as:

• Market focus
• Size
• Ownership
• Annual Turnover
• Phase of Company Life Cycle
• Innovation/Industry awards received
• State location
• Innovation Processes

4. Case studies are an objective, in-depth examination of contemporary 

phenomena, where the investigator has little control over events (Yin, 1989). 

The method involves gathering substantial data from within an organisation to 

develop the clearest possible picture of the how KISA is occurring in the fi rm. Data 

could come from primary sources such as direct observation of the operations 

of the fi rm and interviews with people involved, or secondary sources such 

as documents, annual reports, records or other reports. Case study research 

generally focuses on conditions, using historical data mainly to comprehend or 

substantiate the information gathered about the ongoing situation. According to 

Yin (1989), the case study’s purpose may be strictly to describe a situation, but 

more often it is to understand how or why events occur.(Yin, K 1989), Case study  

research-Design and methods, Beverly Hills, CA, Sage.

1.2.2 Sample and 
Characteristics of 
Software fi rms

The size of the fi fty-four fi rms surveyed 
varied. The majority were small, with 
between one and twenty staff. In 
general terms, the bigger fi rms employ 
more than four times the personnel 
of the smaller ones and account for 
just over three quarters (77 percent) 
of total the income of the sector (ABS, 
2002). They are therefore especially 
signifi cant in the industry in Australia.

Figure 2 shows the total number of employees 
in the surveyed companies, which includes 
full-time, part-time and contract employees. 
The highest percentage of companies 
(56 percent) employed 10 or less people. 
Firms with more than 50 employees 
accounts for 11 percent of the sample.

Figure 2. Size of surveyed Companies (n=54)

Source: AEGIS KISA Software Online survey, 2003
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table 1 below illustrates a number of 
important aspects in the different profi les 
of smaller companies with between 
one and ten employees and larger 
companies with more than ten employees.

Access to government grants was used more 
by the larger companies than the smaller 
companies, while the smaller fi rms were 
more likely to have business angels funding 
their company. Another important aspect 

of smaller companies was that they were 
more likely to use competitors as partners.

Predictable, lack of funds was an important 
challenge to innovation for smaller companies. 
The challenges experienced by larger 
companies were organisation of management 
resources, and lack of market information 
which contrast with the lower percentage of 
smaller companies.

Table 1 Characteristics of the companies by size (n=54)

Distinctive 
Characteristics

Firms 
with 
1-10 
staff 
(%)

Firms 
with 

11-20 
staff 
(%)

Firms 
with 

21-50 
staff 
(%)

Firms 
with 

51-100 
staff 
(%)

Firms 
with 

> 100 
staff 
(%)

Total 
(%)

Total 
(no. of 
fi rms)

Funding MIIP5 through 
business angels 9.3 0 0 0 1.9 11.1 6

Access to 
Government grants 5.6 7.4 3.7 1.9 1.9 20.4 11

Use of training services 37.0 18.5 9.3 3.7 5.6 74.1 40

Use of competitors as 
partners 0 1.9 5.6 1.9 0 9.3 5

Lack of appropriate 
fi nancing 38.9 14.8 5.6 1.9 1.9 63.3 34

Organisational 
management 
resources

11.1 7.4 3.7 3.7 3.7 29.6 16

Lack of market 
information

20.4 11.1 7.4 1.9 3.7 44.4 24

        Source: AEGIS KISA Software Online Survey (2003)

5. Most Important Innovative Product (MIIP) Note that the total number of companies is greater than that surveyed sample as some companies had more than one 
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In the KISA study, an important part of the 
data comes from primary sources by direct 
interviews with managers in the selected 
organisations, with the main intention being to 
comprehend how and why fi rms access, use 
and integrate different sources of expertise 
(internal and external) to build their innovation 
capability.

The study relied on both quantitative and 
qualitative techniques of data collection and 
analysis. The survey conducted through a 
structured questionnaire involved simple 
statistical analysis of tabulating responses to 
various questions on KISA in percentages. 
In-depth interviews provided a more detail 
qualitative analysis of the KISA process. 
Case studies were recorded and transcripts 
generated for writing the case studies and for 
presenting the results.

46% 
6% 

9% 
22% 

31% 
48% 

17% 

Other 
Mainframes 

Network Management 
Systems Management 

Personal 
Web Services 

Graphic Interface 

Percentage Companies 

Figure 3. below shows the main product lines of the fi rms sampled. The majority of fi rms were on 
web services, personal services, systems management and graphic interface.

Figure 3. The main product lines of the fi rm

Source: AEGIS KISA Online Survey (2003)6

The fi gure below shows the staff composition of the sample in terms of whether they were 
full-time, part-time or contractors.  

Figure 4. Staff composition of the surveyed 54 companies
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Source: AEGIS KISA Online Survey (2003)

6. Note that the total number of companies is great than that surveyed as 

sample as some companies had more than one main product line. For example 

companies ticked one of the main categories and also ‘other’.
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Nearly 95 percent of the fi fty-four companies surveyed were locally owned/controlled companies. 
The size of these companies ranged from 1 employee to more than 15,000 employees worldwide. 
The profi le of the forty-one companies that were further interviewed is presented in Table 2. 

Table 2 Profi le of fi rms interviewed

Firm Life cycle Main product line HQ

Micro businesses (4 or less persons)

Firm 5 Professional Management 
 (5 yrs)

Professional Management 
 (5 yrs)

Professional Management Personal user software (desktop) VIC

Firm 
21

Professional Management 
 (3 yrs)

Professional Management 
 (3 yrs)

Professional Management 
Systems management software NSW

Firm 
17

Professional Management 
 (4 yrs)

Professional Management 
 (4 yrs)

Professional Management Business information processing 
development NSW

Firm 
19

Professional Management 
 (4 yrs)

Professional Management 
 (4 yrs)

Professional Management Systems management software 
(real time) NSW

Firm 
20

Professional Management 
 (6 yrs)

Professional Management 
 (6 yrs)

Professional Management 
Web services software NSW

Firm 
3535

Entrepreneurial (2 yrs) Personal user software ACT

Firm 
38

Professional Management 
 (3 yrs) 

Professional Management 
 (3 yrs) 

Professional Management 
Personal user software NSW

Firm 
26

Professional Management 
 (9 yrs)

Professional Management 
 (9 yrs)

Professional Management Personal user software (desktop) VIC

Firm 
40

Expansion
 (17 yrs)

Expansion
 (17 yrs)

Expansion
Personal user software SA

Firm 
10

Professional Management 
 (5 yrs)

Professional Management 
 (5 yrs)

Professional Management 
Web services software VIC

Firm  
22

Professional Management 
 (5 yrs)

Professional Management 
 (5 yrs)

Professional Management Systems management software, 
personal user software, graphic 

interface software
SA

Firm 
32

Professional Management 
 (6 yrs)

Professional Management 
 (6 yrs)

Professional Management 
Web services software NSW

Firm 
28

Expansion
(12 yrs)

Expansion
(12 yrs)

Expansion Network and systems management 
software VIC

Firm 
25

Expansion
 (18 yrs)

Expansion
 (18 yrs)

Expansion
Personal user software NSW

Small businesses (5 to 19 persons)

Firm 
36

Professional Management 
 (8 yrs)

Professional Management 
 (8 yrs)

Professional Management Wireless & Database NSW

Firm 
37

Professional Management 
 (4 yrs)

Professional Management 
 (4 yrs)

Professional Management Personal user, web services and 
graphic interface software NSW

Firm 
27

Expansion
 (22 yrs)

Expansion
 (22 yrs)

Expansion Running mainframes (corporate 
management software) NSW

Firm 1 Professional Management 
 (5 yrs)

Professional Management 
 (5 yrs)

Professional Management Transaction Capture Appliances 
and BackOffi ce Management VIC

Firm  
41

Professional Management 
 (5 yrs)

Professional Management 
 (5 yrs)

Professional Management Search engine software SA

Firm 
33

Expansion
 (16 yrs)

Expansion
 (16 yrs)

Expansion Systems management, personal 
user, web services, graphic 

interface.

VIC

Firm 
13

Professional Management 
 (5 yrs)

Professional Management 
 (5 yrs)

Professional Management Web services and graphic interface 
software NSW

Firm 7 Professional Management 
(3 yrs)

Professional Management 
(3 yrs)

Professional Management Embedded systems and bluetooth VIC
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Firm Life cycle Main product line HQ

Firm 8 Professional Management 
 (4 yrs)

Professional Management 
 (4 yrs)

Professional Management Personal user software NSW

Firm  
2

Professional Management 
 (5 yrs)

Professional Management 
 (5 yrs)

Professional Management Web services software VIC

Firm 9 Entrepreneurial(2 yrs) Personal user software NSW

Firm 
29

Professional Management 
 (3 yrs)

Professional Management 
 (3 yrs)

Professional Management Web services software, application 
templates SA

Firm 
14

Expansion
 (22 yrs)

Expansion
 (22 yrs)

Expansion Financial modelling software NSW

Firm 
11

Expansion
 (23 yrs)

Expansion
 (23 yrs)

Expansion Web services software NSW

Firm 
23

Professional Management 
 (8 yrs)

Professional Management 
 (8 yrs)

Professional Management Web services software NSW

Firm 3 Professional Management
(3 yrs)

Professional Management
(3 yrs)

Professional Management Education and Delivery VIC

Firm 
34

Professional Management 
 (9 yrs)

Systems management and web 
services software NSW

Medium and large companies (20 or more persons)

Firm  
31

Expansion
 (13 yrs)

Personal user and web services 
software NSW

Firm 4 Professional Management 
 (7 yrs)

Professional Management 
 (7 yrs)

Professional Management Visual communications within 
the healthcare and education 

industries
NSW

Firm 
18

Professional Management 
 (6 yrs)

Professional Management 
 (6 yrs)

Professional Management Web services software NSW

Firm 
24

Professional Management 
 (6 yrs)

Professional Management 
 (6 yrs)

Professional Management Systems management and web 
services software NSW

Firm 
15

Professional Management 
 (8 yrs)

Professional Management 
 (8 yrs)

Professional Management Personal user software QLD

Firm 
30

Professional Management 
 (7 yrs)

Professional Management 
 (7 yrs)

Professional Management Enterprise Chargeback Applications VIC

Firm 6 Expansion
 (34 yrs)

Expansion
 (34 yrs)

Expansion Web services  and graphic 
interface software

VIC

Firm 
39

Professional Management 
 (4 yrs)

Professional Management 
 (4 yrs)

Professional Management Integrated Governance tools NSW

Firm 
16

Professional Management 
 (8 yrs)

Professional Management 
 (8 yrs)

Professional Management Professional services NSW

Firm 
12

Professional Management 
 (4 yrs)

Running mainframes (corporate 
management software)

Network management software
Systems management software 

(real time)
Personal user software (desktop)

Web services software
Graphic interface software

Security, Storage, Web/Portal

VIC

                          
                          Source: AEGIS KISA  software Interview data, 2003         Note: HQ = Headquarters



21AEGIS UWS

Finally two case studies were selected from a sample of specialist software fi rms. A summary of 
the characteristics of these case studies is presented in Table 3. 

Table 3: Profi le of Case Studies

Case Life cycle 
phase

Annual 
turnover

Market 
Focus

Main 
products/
services

State Recent 
Innovation

Innovation
process

A Professional 
Management

AU$4 
million

International 
(95%)

Software 
Specialist / 
Tourism

NSW Incremental R&D Unit

B               Professional 
Management

N/A International Software 
Specialist 
/ Mining 
Technology

Western 
Australia

Incremental R&D Unit

Source: AEGIS software case studies data, Sept 2004

1.2.3 Limitations of the
study

There are certain limitations to the analysis 
presented in this report. First, the number of 
respondents to the survey was not a statistically 
representative sample of the Australian 
Software Industry, so no claims can be made 
in regards to the representation of the whole 
Australian software industry. Second, the fi rms 
in the case studies were already known to be 
highly innovative and achieved some award or 
recognition by professional bodies in the industry. 
The fi rms were innovative in a certain area of 

business operations, so that it is not possible 
to draw any more general conclusions about 
the propensity of fi rms in different sectors to 
innovate. Nor is it possible to draw conclusions 
about innovation across the software sector as a 
whole. Nevertheless the in-depth analysis of the 
fi rms participating in the study provides critical 
and valuable information for the understanding 
of the role of KISA in fi rm innovation.
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A recent study of this industry (Software 
Engineering Australia, 2002) found that the 
software industry is now a signifi cant employer 
in Australia and has grown in employment 
numbers to a size comparable with industries
such as Mining, Electricity, Gas and Water, and 
the Banking and Finance industries. The above 
study shows that ‘Software and Services’ 
industry employment continued to grow in 
Australia in the early years of the twenty-fi rst 
century despite several downturns 
in other parts of the ‘ITT’7 industries 
and downturns in other countries.

This chapter presents an overview of the 
software industry in Australia. The aim is 
to outline the principal components of the 
industry, innovation activities undertaken 
and the use of services supporting these 
activities. This chapter presents a statistical 
description of fi rms included by the ABSin the 
category ‘Computer Services’ in Australia.
It examines the development and structure 
of production and employment, research and 
development and other innovation activities in 
the software industry, the share of knowledge-
intensive occupations in employment in this 
industry, and the signifi cance of externally 
purchased knowledge-intensive services 
(KIBS) in the production of this industry.

The section is divided into four sub-sections: 
a) Statistical classifi cation; b) Structure of 
the Industry briefl y exploring the extent of 
production, enterprises by size and trade; c) 
Knowledge Intensive Occupation and Training; 
and d) Research and Development and other 
Innovation Activities. It is however important to 
bear in mind that software industry is an integral 
part of the ICT sector and for this reason some 

data and analysis presented in this section 
covers ICT as a whole.

2.1 Statistical 
Classifi cation

Presentation of the detailed contours of the 
software industry in Australia is curtailed by 
limitations of data. The Australian Bureau of 
Statistics does not collect data on the number of 
Australian software fi rms per se. The information 
available refers to the number of fi rms in the 
category ’Computer Services’, a much broader 
fi eld. Secondly, there are no yearly or updated 
fi gures obtained for Australia in some aspects 
of this report. We have included some data from 
other countries to allow for some comparisons 
of the broader industry. Thirdly, the data was 
obtained from various sources which may 
have referred to the Software and Services as 
a sector, or the software sector, ICT Services 
and Computer Related Activities, or Computer 
Services Industry. We have followed the ABS 
reference of Computer Services as the category 
including software wherever possible and when 
we have used other sources we have indicated 
that in the text. For ease of presentation we 
refer to the data as Software and Computer 
Services but the reader should bear in mind that 
this is sometimes a rather broader category.

The International Standard Industrial 
Classifi cation (ISIC) Division 72 (Computer and 
Related Activities) is the statistical division used 
internationally for the analysis of the software 
industry as there is no specifi c category for 
software. Computer and Related Activities 
cover principally software products, handling 

             2. Overview of the 
                            Software Industry

7. Software Engineering Australia referred to ITT as Information Technology and 

Telecommunications
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and operation services, network services, 
expert services (client-specifi c system work, 
consultancy, training and maintenance services) 
and deliveries of turnkey systems. Turnkey 
systems consist of equipment, software, 
consultancy and other ancillary services. 
According to Mowery (1989) there are three 
types of software: 

a) Tools: Programmes used to generate 
applications to retrieve, organise, manage 
and manipulate data, Examples are database 
programmes, programmer tools, computer-
aided software engineering products; 

b) Applications: Programmes designed to 
address specifi c problems inherent across 
several industries or in a particular industry 

or business function. Examples are word 
processors, spreadsheets, industry specifi c 
applications; and 

c) System-level software: Programmes which 
control the internal operations of computer. 
Examples are operating systems, software 
controlling network operations etc.

In the ISIC classifi cation, Computer and 
Related Activities are part of sectoral group 
K: Real estate, renting and business activities 
(see Figure 1)8. The production of packaged 
software is not included in ISIC 72 or in NACE 
72 (the European Industry Classifi cation).

8. In australia, the ABS Codes are:        

783: Computer Services; 7831:  Data Processiing Services; 7832: Information 

storage and Retrieval Services; 7833: Computer Maintenance Services; 7834: 

Computer Consultancy Services

Figure 5: UN ISIC rev. 3 classifi cation hierarchy

Tabulation Category K: Real estate, renting and business activities

Division 72: Computer and related activities

721: Hardware consultancy          
722: Software consultancy and supply        
723: Data processing          
724: Database activities         
725: Maintenance and repair of offi ce, accounting and computing machinery   
729: Other computer-related activities        

Source: United Nations Classifi cation Category 2003
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Another way of assessing numbers of fi rms 
in software per se is using the Kompass 
database. This database is composed of 
companies reporting themselves as software 
fi rms. In 2002, 1654 software companies were 
registered on that ‘Kompass’ database.10 This 
constitutes a lower bound of ther number 
of specialist software fi rms in Australia.The 
number of companies within computer services 
is much larger as it includes ICT wholesalers 
packaged software, data processing services 
and sales of package software. A total of 
19,307 computer service fi rms is reported by 
the Australian Bureau of statistics in 2002-
2003 (ABS, 2004).

2.2 Structure of the 
Industry: Production, 
Enterprise by Size 
and Trade 

Production

In the second half of 1990s the ICT industry 
grew rapidly registering an annual average 
growth rate of 12.2 percent for the period 1995-
96 and 2000-01. The success contributed 
signifi cantly to the Australian economy as the 
industry production in goods and services, 
that is including both hardware and software, 
in 2000-01 reached 50.2 AU$billion which was 
7.8 percent of GDP. The Australian market for 
ICT goods and services in 2001 is estimated 
at AU$77.5 billion, having trebled since 1992-
93, indicating the growing importance in the 
information and knowledge driven economy. 
However, from the perspective of sectoral 
segmentation of the ICT, the available data both 
from ABS and DICTA sources indicates that 
the software segment (referred to as computer 
services sector) is a minor partner of the industry 
accounting for 30 percent of the total value
production of Australian ICT sector in 2000-
01. Here again, the software sector in terms of 
value production has risen sharply from $8.1 
billion to AU$14.5 billion during 1995-96 and 
2000-01. Even though this study is particularly 
concerned with software, information and data 
shown in some tables in this section indicate 
fi gures for the ICT industry as a whole including 
software which enables a comparative view.

Table 4 shows the average annual growth of 
value added in the Software and Computer 
Services industry for various countries. 
There was no fi gure available for Australia. It 
indicates that the value of production (value 
added) of Software and Computer Services 
has grown rapidly in many countries. The 
growth rate in this industry has been clearly 
faster than that of gross domestic product 
(GDP) as a whole for OECD countries.

10. Information is gathered from the ‘Kompass’ Database, 2002. This covers 

the following Kompass Product Codes: So0ftware Operating Systems, Software 

Geographic User Interface, Software Application Package, Software Multimedia 

and Software to Customer Specifi cation Software Houses
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The growth in the sector has been fuelled by 
the liberalisation of the telecommunications 
industry, generalisation of computer networks, 
change over from large ADP systems to 
decentralised environments, the millennium 
bug issues and the rise of the multimedia sub-

sector. In the countries of the Economic and 
Monetary Union of the EU zone, the transfer to 
the euro currency system signifi ed an additional 
impetus for growth at the turn of the 21st century 
(OECD, 2003c).

Table 4: Annual growth value added and GDP share in Software and Computer Services

Country Average annual 
growth of value 
added in 1993 

-  %11

GDP share % 
(nearest available 

year)

GDP growth 
rate

1993 - 200012

Australia 13.5* 2.2* 5.1

Czech 
Republic

10.1 1.04
10.0

Denmark 6.3 1.20 4.6

Finland 15.2 1.80 5.8

Ireland . . 1.00 12.8

Italy 8.7 1.90 4.7

Korea . 9.2

New Zealand . 3.5

Norway . . 0.75 5.7

France 11.1 2.00 2.8

Spain . . 0.76 5.9

United 
Kingdom

17.2 1.91
4.9

        Source: OECD 2003e  *Taken from DCITA Framework Report estimate of computer

                                      services p10 section 1.4 for 1995-96 and 2000-01

11. From 1993 to the nearest available year 

12. OECD 2001 National Accounts of OECD Countries Volume 1 1970-1999 CD Paris, OECD 
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Table Table T 5: Australian ICT Industry in 2000-01

Manufacturing Computer 
services

Telecom. 
Services

Wholesale 
trade

Recorded 
Media

Total

No. of specialist 
ICT fi rms

497 18 361 814 2,803 249 22,724

Employment by 
specialist Firms

12,699 97,565 77,275 50,983 2,891 241,412

Source: DCITA Framework Report 2003 p.7.

Table 6: Enterprises engaged in Software and 
Computer Services by personnel size class
  

Personnel size class, 
employees

Australia (2000), %

>4 92.0

5 – 19 6.5

20 - 49 0.8

50 < 0.2

Total 100.0

Source: Australian Bureau of Statistics (2002)
   Source: Australian Bureau of Statistics (2003)

       

Enterprises by Size 

As Table 5 show there were 22,724 specialist 
ICT fi rms 2000-01, including 18,361 which can 
be strictly described as software or computer 
services fi rms, employing 241,412 persons. At 
the turn of the century, the industry was largely 
composed of very small companies, 86.4 
percent of the Australian computer services 
companies have only 1-4 employees, while a 
mere 0.8 percent of the companies have more 
than 100 employees (Australian Bureau of 
Statistics, 2002). Firms with more than 100 

employees accounted for only 0.36 percent 
of businesses but 38 percent of the industry’s 
total employment and 53 percent of industry 
income (Australian Bureau of Statistics, 2002). 
Out of 18,361 computer services companies 
in Australia, almost all, 94.6 percent, were 
classifi ed as computer consultancy. These 
bigger companies employed more than four 
times the personnel of the smaller companies 
and accounted for 77 percent of total income 
of the industry (AUD 77,518.2 in 2000-2001 
fi nancial year)13 (see also Table 6).

Personnel size class, 
employees

Australia (2001), %

1-4 86.4

5 – 99 12.8

> 100 0.8

Total 100.0

13. Australian Bureau of Statistics, 2002 Information Technology, Canberra, p.24
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The Australian data on foreign ownership is 
derived from data on information technology 
businesses which generate more than 50 
percent of their income from IT operations.

IT businesses were not necessarily directly 
surveyed regarding ownership with data 
matching between ABS datasets being 
the primary source of the information here.

International Trade

There is a growing dependence of Australian 
ICT industry (both in hardware and products 
and software services) on foreign sources 
fromthe last few years since 1996. The available 
data and information is for the period 1996 and 
2001. ICT good and services exports witnessed 
around 6.4 percent annual growth over the 
decade 2000-01. From around AU$4 billion in 
1995-96, the ICT export revenue increased to 
AU$5.97 billion in 2001 (AU$3.48 billion ICT 
goods and AU$2.49 billion services). The ICT 

Foreign-owned Enterprises
In Australia, foreign-owned businesses in 
computer services account for slightly more 
employees (38 percent versus 31 percent) than 
Australian fi rms but they generate signifi cantly 
more income than businesses that are known 
to be Australian-owned (54 percent versus 28 
percent). This is shown in Table 7. Analysis 
conducted by the ABS suggests that it is likely 
that software and computer services businesses 

with fewer than fi ve employees have no foreign 
ownership. This subgroup of the ‘unknown 
category’ (see Table 7 below) accounts for 55 
percent of that category’s employment and 38 
percent of unknown total income.  However, 
both Australian-owned and foreign-owned 
business grew rapidly during the period 1998-
99 to 2000-2001. Total income for industry 
grew by 38 percent.

Table 7: Foreign-owned enterprises engaged in Software and Computer Services in Australia 
1998-1999 and 2000-2001

1998-99 2000-01 1998-99 2000-01

EMPLOYEES No. No. % %

 Australia 21606 30003 29.0 31.0

 Foreign 24223 36747 33.0 38.0

 Unknown 28242 30815 38.0 32.0

 Total 74072 97565 100.0 100.0

INCOME $M $M % %

 Australia 2,844 3,780 28.0 27.0

 Foreign 5,436 7,580 53.0 54.0

 Unknown 2,019 2,581 20.0 19.0

 Total 10,299 13,941 100.0 100,0

ALL INCOME $M $M % %

 Australia 2,923 4,008 28.0 28.0

 Foreign 5,511 7,895 52.0 54.0

 Unknown 2,075 2,635 20.0 18.0

 Total 10.509 14,538 100.0 100.0

Source: Australian Bureau of Statistics (2003)
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services export increased by 65 percent in 
this period. Even though the export market is 
relatively small compared to several countries 
in the world, the point to be noted is that more 
than 90 percent of the export market is oriented 
to North America and Europe indicating the
very high level of operation. Another 
important feature to note is that the export 
fi gures do not indicate the extent of ICT 
components (services and goods) embedded 
in across a range of manufactured exports.

On the Imports side, imports have risen by 
AU$1.3 billion annually between 1995-96 
and 2001 to reach AU$17.3 billion. IT goods 

(computers, computer peripherals, printers etc) 
constituted AU$9.3 billion, communications 
hardware for AU$5.1 billion and ICT services 
accounted for AU$2.9 billion. From the overall 
perspective of international trade in ICT, the 
negative trade balance in way also indicates 
the dependent nature of Australian ICT industry. 
The defi cit which stood at AU$6.6 billion in 
1996-97 increased to AU$11.3 billion in 2000-
01 and to AU$14.4 in 2002-03 according to 
Australia Computer Society Media release.

  

Figure 6: International Trade in ICT Services and Computer Related Activities

Source: OECD (2002c) 
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2.3 Knowledge 
Intensive Occupations: 
Employment and Training

Employment14

In Australia, ICT workers (in both software and 
hardware segments as a whole) increased
by 26 percent over the past fi ve years, from 
268,700 in 1998 to 337,500 in 2002. ICT 
workers comprised 3.6 percent of all employed 
persons in 2002, compared with 3.1 percent in 

1998. The following table shows the break up 
for different segments of ICT industry as whole. 
Data shown are annual averages. 

In 2002, 85 percent of all ICT workers were 
men, which is a considerably higher proportion 
than that of all employed persons (56%). The 
proportion of men is highest in electronic 
engineers/technicians and communication 
technician occupations. In 2002, 97 percent of 
persons employed in these occupations were 
men, compared with 80% of those employed 

14. Employment= no persons employed
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as computing professionals and technicians.  
The proportion of women ICT workforce 
witnessed little change between 1998 (16%) 
and 2002 (15%).

In 2002, about half of all ICT workers (52%) 
were computing professionals (that is the 
software), a grouping which covers system 
managers, designers, programmers and 
auditors, software designers, and applications 

and analyst programmers. Growth in ICT 
employment was strongest for computing 
professionals and technicians. The number of 
persons in these occupation groups increased 
by 43%, from 164,300 in 1998 to 234,800 in 
2002. In comparison, the number of persons 
employed as electronic engineers/technicians 
and communication technicians remained 
relatively stable, declining by 1.6% over the fi ve 
years to 2002 (from 104,400 to 102,700). 

Table 8: Employed Persons in ICT occupation groups—total ICT workers and total employed—
1998 to 2002

1998
‘000

1999
‘000

2000
‘000

2001
‘000

2002
‘000

Computing Professionals and technicians

Information technology managers 15.4 15.0 17.9 29.0 29.7

Computing professionals 132.1 141.0 150.8 162.9 174.3

Computing support technicians 16.8 24.6 25.9 30.0 30.8

Total 164.3 180.7 194.6 221.9 234.8

Electronic engineers/technicians and communication technicians

Electrical and electronics engineers 24.1 27.2 25.2 24.8 25.5

Electronic engineering associate professionals 15.4 15.6 16.8 16.1 14.5

Electronic and offi ce equipment tradespersons 34.6 33.9 37.4 32.7 36.9

Communications tradespersons 27.8 28.8 27.3 24.9 22.9

Electrical and telecommunications trades 
assistants

2.4 2.3 3.2 2.7 2.8

Total 104.4 107.9 109.8 101.1 102.7

Total ICT workers 268.7 288.5 304.4 323.0 337.5

Total employed 8,553.1 8,747.4 9,009.4 9,123.9 9,311.4

Proportion of total employed that are ICT 
workers (%)

3.1 3.3 3.4 3.5 3.6

Source: Labour Force Survey. ABS 6105.0 Jan 2004
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Table 9 presents the average growth in 
employment in the Software and Computer 
Services industry and the percentage share of 
total employment for Australia and other selected 
countries. Figures were only available for the 
latter in Australia which invariably includes the 
software personnel. Employment in the industry 
fell in many countries at the beginning of the 
1990s because of theeconomic recession but 
as the recovery gained momentum employment 
fi gures refl ected that sharp upturn.

The total number of persons employed in 
the computer industry and related services 
increased two to three-fold at the beginning of 
the 21st century which raised the share of the 
industry in the total employment of the national 
economies concerned. For Australia, this was 
0.84 percent of total employment in 1999. 
However, as the table shows this has further 
increased to around 1.5 percent.

Figure 7: Employed persons in ICT Occupations 1998-2002
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Source: Labour Force Survey.

Table 9: Annual Growth & Share of employment  in Software and Computer Services

Average annual 
growth in 

employment in 
1993- %15

Share of total 
employment. % 

(nearest available 
year)

Australia 10.8* 0.84

Czech Republic . . 0.36

Denmark 3.1 1.05

Finland 12.8 1.89

Ireland . . 1.04

Italy 4.9 1.67

Korea . . 0.32

New Zealand .

Norway 22.8 1.14

France 7.3 1.20

Spain . . 0.59

United Kingdom 11.1 1.78

Source: OECD 2003e (KISA Working Paper 1: Synthesis of Statistical Analyses)

*Computed from Table 2. The employment growth is for the period 1998 and 2002

15. From 1993 to the nearest available year   
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The Australian Bureau of Statistics (2002) 
report indicated that in 1999, Australia had 
75, 000 people employed for ICT Services and 
Computer Related Activities. This constituted 
0.84 percent of Australia’s total employment 
in 1999. Other data obtained from Software 
Engineering Australia (2002) showed that the 
Australian software and services sector has a 
total employment of approximately 61,000, 31 
percent of the total ICT industry in 2002.16

Training

Together with employment and in-house 
training on the job, the growth and success of 
innovation in the ICT industry is dependent in a 
large measure on the supply of human resources 
trained in vocational and higher educational 
institutions. In Australia ICT workers both in 
software and hardware require high technology 
skills particularly due to the fact that about 90 
percent of AU$6 billion (2000-01) ICT export 

market oriented towards industrially advanced 
countries of North America and Europe. This 
section briefl y explores the out turn of ICT 
professionals over the last few years from 
higher educational institutions. 

Table 10 shows the number of ICT graduates, 
both domestic and overseas completing 
award courses (diplomas, degrees and post-
graduates) from universities from 1993 to 
2002.  While there has been a steady increase 
of both domestic and overseas students up to 
2000, there has been a dramatic increase in the 
overseas students since 2001. The overall fi gures 
indicate that there has been over 100 percent 
increase of ICT professionals for the decade 
1992 to 2002. The proportion of overseas 
students graduating from Australia remained 
at around 20-25 percent during the 1990s but 
increased over three fold from 2580 in 2000 to 
8993 in 2002. This is in a way related to skill 
shortages in the industry and migration policies. 

Table 10: Number of ICT graduates and diploma holders from Australian Universities

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Domestic 7029 7508 7613 7863 8523 8755 9062 9198 8268 9494

Overseas 791 951 1159 1345 1554 1844 2071 2580 6556 8993

Total 7820 8667 8772 9208 10077 10599 11133 11778 14824 18487

Source:DEST 2004, http://www.dest.gov.au/highered/statistics/students/03/student_tables/tables.htm; appendix 2.3

According to a study from DCITA (2003), 
computing graduates constitute 4 percent of all 
tertiary graduates in Australia indicating ninth-
highest proportion of computing graduates in 
the OECD, ahead of US (sixteenth) but behind 
UK Norway, France and others. An important 
insight coming out from this study shows that 
while the number of teaching staff in universities 
in computing fell by 3 percent during 1997 

and 2002, the number of academic staff in 
computing and mathematics fell sharply by 
24 percent during the same period. A further 
insight coming from the above study draws 
attention to the increasing complexity of ICT 
fi eld into e-commerce, network management 
and security domains compared to the 
traditional fi elds of science and ICT covered in 
academic teaching.

16. Software Engineering Australia (2002) Software Industry report- Executive Summary. Based on the Whitehorse Top 250 Database. may 2002.
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2.4 R&D and Other 
Innovation Activities in 
the Software Industry

R&D Activities

The data for this section was obtained using 
the OECD 2000 Internationally Comparable 
Statistics for ICT services and computer related 
activities. Over recent years, the fast pace of 
technological development, the shortened life 
cycles of products and heightened competition 
have encouraged businesses engaged 
in the Computer and Related Activities to 
invest more and more in R&D activities. The 
share of R&D inputs in the turnover of the 
enterprises in the industry and the share of 
research staff of the total personnel is higher 
than in the corporate sector as a whole.
In 2000-01 the gross expenditure on R&D was 
around AU$10.25 billion, of which ICT sector 
accounted for about AU$2.4 billion. Out of 

the total ICT R&D expenditure the business 
enterprises in 2000-01 accounted for AU$2.0 
billion (83%) and the rest about AU$0.4 
billion was shared by the higher education 
and public sector research agencies such as 
CSIRO (17%). Existing limited comparable 
data indicate that the proportion of Australian 
ICT R&D expenditure in public sector is 
relatively lower compared to over 20 percent 
for Japan, European Union and USA. For 
1998-99 Australia’s total ICT R&D expenditure 
of global expenditure works out to be 0.7 
percent (DCITA Framework Report p. 37, 43). 

When we compare Australian ICT R&D 
expenditure in software or computer services 
with other OECD countries, Australia has a 
relatively high R&D intensity in software (see 
also table 11). The statistics show that the 
business enterprise expenditure on R&D has 
been steadily increasing over the years.  This is 
depicted in Figure 8.

Figure 8: Business Enterprise Expenditure on R&D in Australia – ICT Services and Computer 
Related Activities

                        Source: OECD (2002c) 
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In comparison with other countries and using 
2000 fi gures, Australia has a relatively high value 
of R&D expenditure, coming second to the UK 
as shown in Table 13. However, the average 
annual growth for R&D expenditure over the 

1990s was rather low when compared to other 
countries. The table also shows that Australia 
employs a high number of personnel involved 
in R&D when compared to other countries.

Similarly, the number of personnel employed for R&D has also increased over the period 1991-
1999. This is shown in the fi gure below.

Figure 9: Total Business Enterprise R&D Personnel in Australia – ICT Services and Computer 
Related Activities (Full-time equivalents)

  Source: OECD (2002c)
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Table 11: Value of R&D expenditure and research personnel of the Software and Computer 
Services Industry

Countries
Value of R&D 
expenditure, 
US$ million (PPP) 
200017

Average 
annual 
growth of R&D 
expenditure in 
1993-, %18

Research 
personnel, full-
time equivalent 
199919

Average 
annual 
growth of R&D 
personnel in 
1993-, %20

Australia 827,6 7.5 4237 8.7

Czech Republic 30,3 33.621 375 . .

Denmark 183,4 17.4 . . . .

Finland 187,6 28.222 2569 16.023

Ireland 98,2 37.8 . . . .

Italy 186,0 13.4 . . . .

Korea 542,3 . . 3816 . .

Norway 135,6 12.6 1961 7.8

France 477,2 1.8 5990 2.7

Spain 309,5 23.3 2214 13.4

United Kingdom 941,4 -0.8 11000

Source: OECD 2003e 

17. The data is from Ireland, Denmark and France from the year 1999; from Norway from the year 1997; and from Finland from the year 2001.   

18. From 1993 to the nearest available year.

19. The data from Korea concern the year 1998 and those from Finland the year 2001.

20. From 1993 to the nearest available year.    

21. Growth percentage from 1992 onwards.   

22. Growth percentage from 1995 onwards.    

23. Growth percentage from 1994 onwards.



34 KISA in Innovation of the Software Industry

2.5 Government Policies 
and Programs for the 
Industry24

The majority of Australian policies and programs 
are generic in nature, do not differentiate 
between services and manufacturing, and 
do not target the software industry. Around 
one in three programs target ICT companies. 
The majority of Australian ICT programs 
are of short duration and few have been 
formally evaluated. We look at software and 
ICT together as the majority of programs 
are designed for the ICT sector in general.

As many of the programs are generic and have 
multiple aims and multiple criteria for targeting 
the needs of industry development, obtaining 
a comprehensive overview of all government 
programs available for the software and ICT 
industry might be one of the barriers that 
companies in the specialist sector face when 
searching for relevant programs. As the software 
sector is mainly composed of small companies, 
the effects of limited resources and research 
personnel may be signifi cant upon the industry’s 
access to these programs. Such programs 
may be of limited use for software fi rms.

Some of the standards and regulations affecting 
the industry are:

• In terms of standard setting in the ICT 
industry, the Australian government and 
business come together in the joint Australian 
and New Zealand Communications, IT and 
eCommerce Sector Board to address a 
range of standards issues. In addition, 
a joint industry-research-government 
working group is examining the signifi cance 
of accreditation in the national and 
international software market. 

• Australia maintains a strong system of 
intellectual property legislation, and is 
participating in the international debate 
on the balance of rights between creators 

and users. The Government is conscious 
that the way it uses its statutory rights 
can benefi t or stifl e innovation (DCITA 
2003a), and has released guidelines for the 
management of intellectual property assets
developed in the course of delivering 
services to government. The Australian 
Information Industry Association has 
published a Software legal guide to provide 
practical legal advice to companies. 

• The Government’s Information Technology 
Infrastructure Outsourcing policy places a 
strong emphasis on promoting strategic 
ICT industry development through alliance 
building and creating business opportunities 
in both Australian and overseas markets. 

24. The information is drawn essentially for the web pages of relevant 

Commonwealth Departments, completed by telephone and email 

communications with these departments:

- The Department of Communications, Information Technology and the Arts 

(DCITA) http://www.docita.gov.au

- The Department of Industry Tourism and Resources (DITR) and AusIndustry 

http://www.industry.gov.au http://www.ausindustry.gov.au/

- The Department of Education, Science  and Training (DEST) http://www.ing (DEST) http://www.ing (DEST

dest.gov.au

- The Department of Foreign Affairs and Trade (through Austrade) http://www.Foreign Affairs and Trade (through Austrade) http://www.Foreign Af

austrade.gov.au

Parts of this section is catered from the Australian Softwware report for the 

OECD KISA project, section 4 (www.oecd.org/sti/innovation, case studies in 

innovation). The report is one of the contributing outputs of this research.
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In January 2001, the Australian Government 
released a $3 billion general innovation action 
plan named ‘Backing Australia’s Ability’.b The 
plan is scheduled to run until June 2006. Most 
of the ICT and generic programs mentioned 
in this section have been funded through 
this plan. Other programs have been funded 
through the ‘Building on IT Strengths Program’, 
announced in 1999 and scheduled to run 
for fi ve yearsc, and through the ‘Investing for 
Growth Strategy’ announced in 1997. In June 
2002 the Government released ‘Simplifi ed ICT 
procurement arrangements to assist SMEs’. 

One of the central elements of industry policy is 
the ‘Action Agendas’. They build a partnership 
between industry and Government to realise 
opportunities and overcome impediments 
to growth. There is a particular emphasis on 
identifying the actions that an industry itself will 
take to realise its full potential. The Information 
Industries Action Agenda was undertaken by the 
Department of Communications, Information 
Technology and the Arts with industry and was 
aimed specifi cally at fostering the development 
of the information industries and increasing their 
contribution to the Australian economy. The 
Action Agenda contributed to the development 
of the Strategic Framework for the Information 
Economy released by the Government in 
December 1998. The key priorities for industry 
were: access to capital; formation of intellectual 
property; commitment to quality; developing 
global scale; orientation towards global 
markets; and fostering a domestic environment 
conducive to competitiveness, employment 
and growth. 

b. http://backingaus.innovation.gov.au/

c. http://www.dcita.gov.au/Article/0,,0_4-2_4008-4_13946,00.html

Government industry policy is attempting to 
produce an enhanced and more focused public 
sector research effort. Importantly, ICT has 
been designated a key component of several 
of the newly defi ned national research priorities
(DEST 2002). The Government is encouraging 
the building of critical mass, particularly where 
the interface between ICT and other areas of 
technology and application, or where Australia’s 
characteristics or commercial structure create 
potential strengths. The main generic program 
to stimulate private sector investment in R&D 
is the R&D tax concession which enables 
companies to deduct up to 125 per cent of 
R&D expenditures from taxable income, and 
175 per cent of additional R&D expenditure. 
The new Commercial Ready program, which 
commenced on 1 October 2004, will provide 
competitive matched grants for R&D, proof of 
concept and early stage commercialisation.

National  ICT Australia (NICTA) has been 
established with a contribution  of Au $318 million  
over 10 years  as a centre of excellence in ICT. 
NICTA’s  founding members are the Australian 
National University, the University of New South 
Whales, the New South Whales Government 
and the Australian Capital Territory Government.

A specifi c program for the ICT sector is the 
ICT Incubator Program which aims to improve 
the rate of commercialisation of ICT ideas and 
R&D by establishing incubators to increase the 
success rate of new business information in 
the Australian ICT sector. The incubators have 
varied business models but all incorporate a 
structured business growth program which 
includes access to early stage fi nance, access 
to a management team and advisory panels, 
coaching and mentoring, and channels to 
markets and to international partnerships. 



36 KISA in Innovation of the Software Industry

A number of programs offered by the 
Department of Industry, Tourism and 
Resources are available for fi rms of any sector:

The Small Business Assistance ProgramSmall Business Assistance Program
is a competitive grants program made 
up of three components: Small Business 
Incubators, Small Business Enterprise 
Culture and Small Business Answers. These 
initiatives are available to fund projects that 
help small businesses grow and develop. 

Commercial ReadyCommercial Ready is a competitive merit-
based program offering industry a single entry 
point to grants for early stage commercialisation 
activities, R&D with high commercial potential, 
and proof-of-concept activities. 

Commercialising EmergingCommercialising Emerging TechnologiesTechnologies
(COMET) is a grants program that targets 
management skills of businesses and 
individuals to increase the commercialisation of 
innovative products, processes and services.

The Pooled Development FundPooled Development Fund (PDF) Program 
is designed to increase the supply of equity 
capital for growing Australian small and 
medium-sized enterprises (SMEs). PDFs raise 
capital from investors and use it to invest in 
Australian companies. 

The Innovation Investment Fund (IIF) Program 
is designed to promote the commercialisation 
of Australian R&D, through the provision of 
venture capital to small, high-tech companies 
at the seed, start up or early expansion stages 
of their development.

Industry TechlinkIndustry Techlink gives companies looking for Industry Techlink gives companies looking for Industry Techlink
technology solutions access to technology 
consultants who can help them diagnose 
their problem and provide a suggested way 
forward.

Invest Australia, in the course of attracting direct 
foreign investment, builds capacity by creating 
leading edge customers for the industry. 

The InnovationXchangeInnovationXchange, which is a joint effort 
between government and industry, is a web based 
data exchange between business, government 
and research organisations designed to 
provide a trusted intermediary to assist
businesses, especially SMEs, to gain access 
to new technologies, research and patents, 
education and training, fi nancial and business 
services, government programs and networks. 

There are other Government initiatives to 
enhance the ‘customer base’ of the industry:

Information Technology OnlineInformation Technology Online accelerates 
the national adoption of business to business 
electronic commerce solutions across key 
industry sectors, especially by SMEs. 

Software Engineering AustraliaSoftware Engineering Australia aims to improve 
the competitiveness of software developing 
companies via its education services and 
SoftwareMark® program. SEA operates as a 
self funding not-for-profi t industry organisation, 
having been initially established with limited 
funding by the Government.

The  Australian Technology  ParkAustralian Technology  Park offers Australian Technology  Park offers Australian Technology  Park
a business incubator program providing 
consulting advice and administrative support 
for emerging and promising small companies. 
(There are also many similar but smaller 
programs.)

The recently announced Digital Content Industry Digital Content Industry 
Action AgendaAction Agenda will assist in bringing together 
the disparate but related industries that deal 
with content in order to deal with common 
issues and build critical mass and scale. 

State Governments provide a variety of programs 
to assist SMEs in general. Most States are 
involved with the Australian Government in the 
co-operative Australian Technology ShowcaseAustralian Technology Showcase
program, which is designed to promote 
innovative Australian technologies nationally 
and internationally, and to attract foreign
and local capital for technology development 
and commercialisation. Most also have a range 
of business mentoring and advice services, and
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 subsidies designed to attract high technology 
businesses, but they do not single out ICT. The 
exception is Tasmania, which operates the 
ICT Enterprise Ready Program which provides 
training for ICT businesses which are entering 
the national and global markets. This is funded 
under the Australian Government’s Intelligent 
Island initiative. 

2.6 Summary
The software industry, in Australia has been 
steadily growing over the past decade as 
can be seen, for example, in the increase in 
international trade since 1996. This industry 
has a large employment share in relation to 
computer services industry total employment; 
and has grown to a considerable size in 
terms of number of companies. However 
the size of companies is mainly small, with 
less than four people employed on average. 
The small number of larger fi rms provides the 
majority (77 percent) of the total income to the 
industry. Australia’s computer service industry 
still has a long way to go in terms of development 
and contribution to the economy; in comparison 
with other developed countries, such as 
Finland, Ireland and Korea. These countries 
have much faster growth rates in terms of value 
added and GDP share in the software industry.

Nevertheless, Australia appears to be doing 
reasonably well in terms of Research and 
Development expenditure for the software and 
computer services, which suggests that the 
industry may be adopting new technological 
advances in equipment and services and 
improving its capacity for knowledge-
intensive activities for further development.

The majority of Australian policies and programs 
are generic in nature, do not differentiate 
between services and manufacturing, and do not 
target the software industry but the ICT sector.

This chapter presents the results of the 
empirical study of software fi rms exploring 
the use of KISA, its role in innovation, the 
innovation challenges facing fi rms, and the role 
of the public sector in encouraging innovation 
in software, among other aspects. Data was 
collected in three steps; an online survey, 
semi-structured interviews and case studies.
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3.1 Innovation and the 
Use of KISA

3.1.1 Radical and incremental
innovation
Radical innovation suggests revolutionary 
innovation, whereas incremental innovation 
is associated with innovations within a 
paradigm (Dosi, 1982; Dewar and Dutton, 
1986). Damanpour (1996) used the term 
radical innovations to characterise innovations 
that produce fundamental changes in 
activities and major deviation from existing 
practices.  Incremental innovation depicts 
innovations with lesser deviations from 
existing practices (Damanpour, 1996).

Innovation results in superior products with 
lower costs or better features, and it can be 
labelled as radical or incremental partly as a 
function of the extent to which it renders old 
products non-competitive. Innovation is radical 
when the result is a superior product, making 
existing products non-competitive (Afuah, 
1998:15). For incremental innovation, the 
innovation still allows the existing products to 
remain competitive.

These two views of innovation prompt 
companies to consider the strategic incentives 
of investing, and their organisational capabilities. 
An organisation with market power may be 
disinclined to radically innovate for fear of 
savaging its existing products (Reinganum, 
1989).  It would be more willing to invest in 
incremental innovation to allow existing products 
remain competitive in the market (Arrow, 1962; 
Gilbert and Newberry, 1982; Henderson, 1993) 
whereas for newcomers it would be easier 
to invest in radical innovation as they have 

nothing to lose. Organisations need to look at 
their capabilities before engaging in radical or 
incremental innovation.  For instance, the existing 
capabilities may be useless, or be a handicap 
to the introduction and development of the 
innovation (Leonard-Barton, 1992).  They have 
to unlearn the old way, break habits, routines 
and procedures to exploit old technology 
(Afuah, 1998).  Thus incremental innovation 
may prove more worthwhile since they already 
have the required knowledge build in place.

The most common form of innovation in the 
software fi rms interviewed was incremental
innovation. Figure 10 shows that 43 percent of the 
forty-two organisations interviewed verifi ed their 
product or service originating from incremental 
innovation, whilst another 37 percent indicated 
as radical and 20 percent as a mixture of both.

Many interviewees confi rmed that their 
innovations essentially consist of the 
enhancement or addition of functions to their 
software and product and its application and 
hence in building or improving earlier company 
products. Customers, they said, needed 
constantly improved product, meaning that 
product development was built on continuous 
information and feedback. One fi rm viewed 
the evolution of their product over a number 
of years as a result of market need being 
identifi ed. Therefore it was considered an 
incremental innovation. Another fi rm sought out 
a commonality between markets and developed 
a platform designed to work across all markets.
As a result, the innovation development was 
an incremental process, part of a broader 
research process, to identify a multi-functional 
system, applicable to a wide market.

3. Key Findings
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The online survey  focussed on each respondent 
fi rm’s innovation process in relation to their Most 
Important Innovative Product (MIIP), which may, 
for example, be the product that the fi rm feels 
is the most radical or likely to constitute the 
signature product for the business in the future. 
The survey questions centred on the sourcing 
of the services, expertise and knowledge used 
in developing the MIIP and the sources for 
their MIIP development. Challenges that fi rms 
face in their innovation process and the types 
of alliances that the fi rm makes in the course 
of their MIIP innovation processes were also 
covered in the survey.

Figure 10: Types of innovation

Source: AEGIS KISA Software Interview data, May 2003

Questions concerning the development 
of the fi rms’ MIIP illustrated the innovation 
activities of two types of software developers 
– infrastructure developers and application 
developers. Infrastructure developers construct 
the building blocks upon which applications are 
constructed and the fi eld is generally dominated 
by American fi rms such as IBM, Microsoft 
and Computer Associates. A characteristic of 
infrastructure developers is that they need to be 
located close to software developers and they 
usually form close ties with these developers so 
that they can adapt and disseminate their tools 
(Howarth, 2003:96). Australia is a relatively 
small market and the majority of companies 
surveyed are application developers, who may 
specialise in satisfying the software needs for a 
particular industry.

To be successful in the long-term, however, 
innovation involves more than just new 
products and services and it is important for 
companies to be able to involve all personnel in 

a constant push for innovation. Innovation thus 
encompasses all aspects of the organisation 
– organisational and production skills, process 
technologies and equipment and facilities.
Understanding the all-pervading nature of 
continuous innovation requires a methodical, 
programmed, incremental or radical 
approach throughout the company, involving 
employees at all levels in the organisational 
structure. Relatively few companies seem to 
understand the implications of this process.

The interviewees confi rmed that their innovations 
consisted essentially the enhancement or 
addition of functions to their software and 
product and its application and hence in 
building or improving upon earlier company 
products. Customers, they said, needed 
constantly improved product, meaning that 
product development was built on continuous 
information and feedback. As one manager 
explained:

‘The product evolved over the years as our 
company identifi ed a need in the market. Therefore 
we consider it an incremental innovation.’ (AEGIS 
KISA software Interview data, May 2003).

Another manager mentioned that:

‘We sought out a commonality between markets 
and have developed a platform that is designed 
to work across all markets. Thus, the innovation 
development was an incremental process, part 
of a broader research process, to identify a 
multi-functional system, applicable to a wide 
market.’ (AEGIS KISA Interview data, May 2003)

Firms that engaged in radical innovation, 
major shifts in the nature of the product and its 
usage, saw radical innovation as fundamental 
or revolutionary changes in application 
of the software, making it more effi cient. 
When asked to explain why the product 
was radical, one interviewee responded:

Radical 
37%

Incremental
43%

both radical and 
incremental

20%
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‘It was radical in nature, as the process set out 
to incorporate all these things from the start, 
and there was no incremental development. 
There was nothing there to build on in the 
fi rst place.’ (AEGIS Interview data, May 2003)

Some  of  the companies interviewed classifi ed 
the innovation of their product as both incremental 
and radical, basing the categorisation on the 
breakthrough nature of the concept and the 
systematic process of developing it over time. 
It seems that, signifi cantly for the nature of 
the innovation undertaken and the success in 
the market of the innovating enterprises, fi rms 
used their radical innovations as the basis for 
a subsequent series of focused incremental 
innovation. The new products and services were 
considered both radical and incremental in the 
sense that the creation, content and technical 
perspective constituted a radical development 
within the market, yet the implementation and 
refi ning of the direction of the product over time 
was incremental in nature.

3.1.2 The Use of KISA
The following KISA were identifi ed as being 
undertaken by software fi rms:

• Strategic development advice
• Employment agency consultancy; 
• IT-related training; 
• Engineering consultancy;
• Management consultancy;
• IP and legal consulting;
• Research and development;
• Software marketing consulting;
• IT technical consulting;
• IT development advice.

Strategic development advice was sourced 
by the surveyed fi rms from a mix of internal 
and external providers. Strategic development 
advice refers to business planning, fi nancial 
projections and the development of strategic 
plans. Such advice is an important activity in 
software fi rms as it provides the overall direction

of fi rms. Some fi rms surveyed regarded it as 
important to conduct this function in-house.
Other fi rms considered it imperative to seek 
professional advice to ensure that business is 
growth is in the right direction. The acquisition of 
such advice was on an infrequent basis, such as 
less than once a month by the surveyed fi rms and 
was mainly sourced it from the private sector. 

Employment agency services, the majority 
of software fi rms dealt with recruitment through 
external agencies in the private sector. This 
activity was mainly external. The software 
fi rms obtained the development and provision 
of staffi ng software, support and consultancy 
services from professional organisations.
Recruitment of the right personnel is imperative 
for many fi rms with the dynamic and fast-paced 
environment of software and technology. 

IT- related training services help provide the 
skills and professional abilities for employees in 
fi rms. For instance, people may need skills in 
desktop applications, IT applications, general IT 
concepts and IT tools. One of the fi rms indicated 
obtaining such KISA from IBM which provided 
IT education in various aspects. However, 
the majority of fi rms indicated that this was 
an internal activity. The training was provided 
within the fi rm or the people already possessed 
the necessary skills when employed. One fi rm 
indicated being able to develop the sales, 
installation and support skills needed to cope 
within an increasingly complex marketplace.  
Furthermore, it was important for employees of 
the fi rm to possess certifi ed skills and ensure that 
they provide customers with the most qualifi ed 
sales and technical support teams possible. 

Engineering consulting. Some fi rms refer to 
this assistance when they possess high-value 
assets and systems. Engineering consulting is 
utilised to improve operational performance and 
manage safety and regulatory compliances of 
fi rms’ assets and systems. Other fi rms, mainly 
application developers, refer to this KISA for
their software design, allowing the use and re-
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use of generic components to carry out basic 
tasks and functions, and thereby avoiding 
the necessity for designers to build programs 
from scratch. For example, the generic 
components can be ‘plugged in’ to larger 
software architectures, creating new programs 
faster and at lower cost than developing every 
part of a system as new. The fi rms that seek 
these KISA externally regarded it as a benefi t to 
remain competitive. The small fi rms, especially, 
need to keep their software systems up-to-
date but often cannot afford the fi nancial costs 
or time involved in developing new programs 
to meet their frequently changing needs.
However, the majority of fi rms indicated that 
this KISA was mainly conducted internally.

Management consulting, for the majority 
of fi rms was provided internally. Management 
consulting refers to activities such as strategic 
planning, risk management, human resource 
management, customer relations management, 
managing change and innovation. Most of 
the fi rms were small and self-funded and 
the managers conducted the functions 
themselves. One of the fi rms that sourced 
this externally pointed out services such as 
comprehensive business process outsourcing, 
information technology outsourcing 
solutions and system integration services.

IP and legal consulting, the majority of the 
fi rms interviewed indicated that this KISA was 
obtained from external sources. The fi rms were 
able to develop new ideas and generate new 
intellectual property. However in maintaining 
the IP, they had to seek external expertise for 
advice. The issues involved getting guidance 
and opinions on how to capitalise on their 
intellectual works through patent, trademark 
and industrial design registrations. Many 
of the fi rms do not have the knowledge and 
experience, they need to search for professional 
assessment of their products and services, 
whether patent documentations are drafted 
in suitable style and detail, if the expression of
‘demanded right’ can protect their anticipated 

benefi ts, and obtain advice on the prevention 
of trademark and patent infringement 
and how to deal with disputes. The fi rms 
indicated using these services frequently 
from once a week to once a month. 

Research and development (R&D) 
consulting, was provided by a mix of internal 
and external KISA in the fi rms studied. R&D KISA 
focused on the areas of software and system 
development. R&D activities involve research 
centres and technology labs where engineers 
identify the technology, tools and methodologies 
which are most appropriate to solve specifi c 
customer challenges. These service providers 
also develop re-usable frameworks and 
components to solve generic industry problems. 
Those fi rms that sought R&D activities externally 
mainly obtained them from universities 
and public sector research organisations. 

Software marketing consulting refers 
to the provision of expertise to optimally 
serve customers in markets. Some of these 
providers help leverage marketing efforts of 
the software fi rms through customised and 
targeted marketing campaigns. The goal is to 
maximise sales and exposure of the product. 
One software fi rm indicated outsourcing this 
function. The marketing company assisted 
the fi rm to distribute their software to many 
software and shareware sites, uploaded their 
fi les as needed, and announced the release 
to shareware newsgroups.  In the analysis 
of the survey, majority of the fi rms indicated 
this to be an internal function of the fi rm. 

IT technical consulting requires strong 
technical knowledge and ability to understand 
information and communications technology, 
keeping long term business issues in 
mind. These services include selection of 
proper technology platform, software tools 
selection, hardware platform, communication 
requirements, feasibility study of selected
technology platform, selection of qualifi ed 
professionals people, training of best 
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project management practices (such as 
software engineering) in industry, training 
of upcoming technologies, feasibility 
analysis, report preparation, and training 
of standard quality practices.The analysis 
of the fi rms studied indicated this 
service to be mainly internal to the fi rm.   

IT development consulting, fi rms obtain 
recommendations for their project support 
to developing strategic solutions designed 
and scaled to meet technology challenges. 
These can be obtained from government 
bodies, research and technology institutions 
and private consultancy fi rms. However, this 
function was mainly derived internally in fi rms. 

The innovation process for the organisations 
studied for this project involved using 
expertise and KISA from more than one 
source, both internal and external, including 
often both private fi rms and public sector 
research organisations. This use of multiple 
sources can create signifi cant management 
and integration issues for coordination and 

maximisation of the value of services obtained 
from different sources (Miles, 2003). This 
section shows how companies integrate 
and manage the expertise thus obtained. 

Employment agencies and IP-related KISA 
were mainly obtained externally from the private 
sector as indicated by fi rms; whilst strategic 
development and R&D KISA were a mix of 
internal and external sources. In summary, 
the use of internal, external and a mix of 
knowledge-intensive service activities in the 
Australian software fi rms studied are illustrated 
by Table 12.

3.1.3 Network KISA

One of the fi ndings from the survey was that 
Knowledge Intensive Service Activities are 
not only happening within formal contract 
relationships but also among the ‘network 
space’ of the fi rm. For example, 78 percent of 
the fi rms surveyed indicated that customers

Table 12: Sources of knowledge-intensive service activities in Australian software fi rms

KISA

Internal 
sources

External 
sources

Mix

Strategic Development advice

Employment agency services

IT training services

Engineering consultancy services

Management consultancy services

IP-related services

R&D services

Software marketing services

IT technical consulting services

IT development advice

                                  Source: AEGIS KISA Software Online Survey (2003)



43AEGIS UWS

were considered the main partners for 
innovative activities (see Table 13). One of the 
fi rms interviewed customises functions and 
products according to clients’ requirements 
and most recognised that their customers were 
leading their innovation for them. Some of the 
fi rms for the study interviewed mentioned that 
they provided their services at a lower market 
rate so that they could minimise the risk and the 
expense in developing their product and expose 
it to the market. It was client experience with the 
product that provided the insight into the actual 
use of the product, which was then incorporated 
into the product cycle for future release. Thus, 
while fi rms partly covered the cost of R&D in 
software development, clients benefi ted from 

lower-priced customised software. At the 
same time, software developers received much 
needed exposure to the market through third 
party validation and referrals to their products.

Other partners for KISA included suppliers of 
equipment, materials, components or data 
programs. Following this were consultancy 
fi rms and other software or ICT fi rms. Industry 
associations and research organisations also 
play an important role in enabling innovation in 
software fi rms. These partnerships may involve 
joint agreements, funding the project or providing 
other inputs to enable software fi rms’ innovation. 

Table 13: Innovation partners for software fi rms

Partners
No of fi rms

(n=54)

Customers 42

Suppliers of equipment, material, components or 
data programs

19

Consultancy fi rms 15

Other fi rms within the same industrial group 14

Industry associations 11

Universities and colleges 9

Competitors 5

Public or private non-profi t research institutes 5

Other 2

                                            Source: AEGIS KISA Online Survey (2003). N=54 (multiple answers)

As the majority of the fi rms interviewed were 
small, the essential innovators were usually 
also the founders or owners. The innovation 
process in the industry was thus principally 
‘organic’ and driven by individual innovators. 
The founder-innovators had several years of 
experience in the software industry, where they 
worked on other projects before setting up their 
own enterprises. Some of the innovators were 
able to build upon ideas derived from their past 
projects and create new software or programs 
and their years of experience and exposure to 

market trends elsewhere showed them the need 
for a new product or service. The interviews 
confi rmed the survey results that suggested that 
innovation was largely contained as an in-house 
process, using relatively little external expertise.

The survey indicated that the universities, 
colleges and research organisations are 
important to the extent that only quarter of 
the fi rms (25%) surveyed were partnering with 
these research institutions. The study showed 
that the concept of innovation is now viewed by 
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most fi rms as essential to competitive success 
and that they interpret it as simply generations 
good ideas and implementing them to realise 
value creation. As new technologies such as 
software can be applied to a vast range of 
activities, fi rms fi nd opportunities both to do 
new things and to do old things differently 
and both these areas of innovation were 
represented among the companies in the study.

Table 14 indicates that a very large proportion 
of fi rms indicated that the main sources 
of information and ideas for new products 
and services came from within the fi rm or 
from customers. Customers are extremely 
important in the innovation process of the 
fi rms sampled. Consultancy fi rms and public 
patent documents were largely irrelevant 
as sources of information and ideas.

The fi rms indicated long-term relationships 
with customers that were benefi cial to their 
innovation. Some fi rms indicated, as a result 
of customer relations, they learn even more 

about their product, including its feasibility, 
the problems associated with it and how to 
improve it ultimately. This is because they 
develop innovative products according to 
the requirements of the clients and as such, 
these relationships are critical to innovation. 
Clients get involved in the supply of market 
and technical information. This dependency 
on clients for innovation and assistance 
by most fi rms in the industry means that 
customer relations are always seen as critical 
to innovation. One organisation indicated that 
approximately 70 percent of all its innovation 
and development came from questions from or 
suggestions by its clients while only 30 percent 
comes from ‘unsolicited’ research. Long-term 
relationships are considered essential to the 
company, the belief being that the creation 
of a core of intellectual capital is inherent 
to innovation, production and success.

Suppliers are also important in innovation, 
proactively providing the software fi rms 
with current information and new markets. 

Table 14: Important sources of knowledge for fi rms 

Sources No of 
fi rms
(n=54)

Within the fi rm 47

Customers 47

Databased information networks (Internet) 32

Competitors 22

Conferences, meetings or periodicals 20

Other fi rms within the same industrial group 17

Suppliers of equipment, material or components 17

Fairs and exhibitions 15

Industry associations 9

Universities and colleges 6

Public/private non-profi t research centers 6

Consultancy fi rms 5

Public patent documents 2

          Source: AEGIS KISA Software Online Survey (2003)  N=54 (multiple answers)
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Some fi rms even regard such relationships 
as enhancing the marketability of their 
products through referrals to other client fi rms. 

Questions concerning the development of 
the fi rms’ products illustrated the KISA of 
infrastructure developers and application 
developers. Infrastructure developers
construct the building blocks upon which 
applications are constructed and the fi eld is 
generally dominated by American fi rms such 
as IBM, Microsoft and Computer Associates.

A characteristic of infrastructure developers is 
that they need to be located close to software 
developers and they usually form close ties with 
these developers so that they can adapt and 
disseminate their tools25. Australia is a relatively 
small market and the majority of companies 
surveyed are application developers, who may 
specialise in satisfying the software needs for 
a particular industry. To be successful in the 
long-term, however, innovation involves more 
than just new products and services and it is 
important for companies to be able to involve
all personnel in a constant push for innovation.
KISA thus encompasses all aspects of the 
organisation – organisational and production 

skills, process technologies and equipment 
and facilities. 

Partners in Innovation
90 percent of software fi rms have close 
relationships with their customers so that 
they can service their requirements and tailor 
products according to their customers’ needs. 
In some cases, the relationship seems so 
close and long-term that it seems appropriate 
to call these clients ‘innovation partners’. This 
is shown in Table 15. In many cases, the 
acquisition of knowledge has been through 
an informal process of engagement with 
other fi rms and not through formal contractual 
arrangements.  It is in this engagement that the 
fi rm is able to customise the knowledge to its 
own needs and to successfully transfer and 
integrate it into the fi rm’s innovation processes. 
This aspect of informal processes playing an 
important role is also substantiated through the 
case studies. For instance, the CEO of World.
Net, (from one of our case studies) explained 
that the main reasons for overseas expansion 
to Malaysian markets was triggered by friendly
relations there: “We went into the market on the 

25. Howard , B. (2003) Innovation and Emerging Markets, Where the Next 

Bulls Will Run, Wrightbooks: Queensland, p.96

Table 15: Cooperation related to innovation activities in Australia

Partners
Australia
(2003) %

Other fi rms within the same industrial group 30.4

Competitors 10.9

Customers 89.4

Consultancy fi rms 34.1

Suppliers of equipment, material, components or data programs 42.2

Universities and colleges 20.0

Public or private non-profi t research institutes 11.6

Commercial laboratories / R&D enterprises

Others 38.3

         Source: AEGIS KISA Online Survey, 2003 
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basis that we know people. The Chairman and 
Managing Director of Reliance Travel (Malaysia) 
was somebody that I had known for over 20 
years. He is a personal friend of mine. He came 
down looking for a consultant and I built the 
piece of software that has become what they 
now have. Then, as a result of doing that, we 
expanded to other companies and countries. 
And we did it by just going there and attending 
trade shows and knowing people. In the end, 
we got enough that we thought, ok, we will 
open up an offi ce. So we opened up an offi ce 
there (Malaysia)”.

3.2 Rationale for 
the use of KISA

The knowledge-intensive service activities 
performed by the fi rm refer to the engagement 
processes of the fi rm’s employees with external 
or internal providers of services and inputs. 
The engagement process is a continuum from 
formal processes (contractual) of interaction 
with external providers of expertise to informal 

Information Sources 
For most Australian fi rms (98 percent), the most important source of information for innovation 
was their customers or clients. This was followed by within the own fi rm at 92 percent. 

Table 16: Highly relevant or relevant information sources of innovation activities 

Sources Australia
(2003) %

Own business 92.2

Clients 98.0

Own group 34.6

Conferences, meetings, professional literature 42.5

Fairs, exhibitions 31.9

Suppliers of equipment, materials, components or ADP software 36.9

Universities and other institutes of higher education 13.0

Competitors 45.8

Public or private non-profi t research institutes 13.3

Data-based information networks, such as the Internet 68.1

                    Source: AEGIS KISA Online Survey, 2003.

acquisition of knowledge that is blurred inside 
the fi rm with internal competencies. 

The internal inputs to KISA internally are 
constructed mainly on the resources, 
capabilities and competencies of the fi rm. 
For example, Table 17 illustrates some of the 
inputs to KISA obtained within the fi rm when inputs to KISA obtained within the fi rm when inputs to KISA
developing their products. A large proportion 
(91%) of sampled fi rms undertake some form of 
R&D within the enterprise with less than half the 
sample commissioning from other companies.

Many fi rms need a range of inputs to KISA 
in order to function and perform effectively.
Some of those are available within the fi rm and 
others are acquired from external sources. The 
strategy of how these services interplay in the 
fi rm would depend on the overall strategic goals 
and management expertise. Two theories can 
explain the rationale behind fi rms’ strategy to 
externalise or internalise knowledge-intensive 
service activities. They are the resource-based 
view and the transaction cost theory. 
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Lacity and Willcocks28 viewed a specialisation 
dimension of assets and investigated whether 
they constituted a strategic resource to an 
organisation. In line with this, it is important to 
consider the resource-based view29 of the 
fi rm where strategic resources are the focus 
of a major theory.   The resource-based view 
concentrates on those factors that enable fi rms 

to gain a competitive advantage30. Firms will try 
to retain in-house activities to take advantage 
of their strategic resources. Outsourcing 
these resources would deprive fi rms of their 
competitive advantage and subsequent 
abnormal returns. Where resources are not 
strategic, however, they will look to outsource 
them. 

Table 17: Inputs to Internal KISA undertaken by fi rms for development of products

Internal KISA

No of 
fi rms

(n=54)

R&D 49

Acquisition of software and other external technology linked to 
technological innovations

44

Preparations to introduce new or improved services or method to produce/
deliver them

44

Training directly linked to technological innovations 40

Market introduction of technological innovations 39

Acquisition of hardware and equipment linked to technological innovations 34

Commissioned R&D 22

Other innovation related activities 6

                         Source: AEGIS KISA Software Online Survey (2003) 

Another view by Oliver Williamson31 is that 
of Transaction Cost economics32 which 
determines the propensity of fi rms to externalise 
or internalise business functions and services. 
Williamson theorises that fi rms make decisions 
on whether to source services from the open 

market, considering profi t maximising and 
cost minimising issues. In addition, there are 
considerations involving the effi ciency, power, 
competition, and selective process which 
the fi rm will have to analyse in outsourcing. 
Therefore, it is the fi rm’s role to conduct the 

28. Lacity, M.C and Willcocks, L. (1998) An Empirical Investigation of Information

Technology Sourcing Practices: Lessons from Experience. MIS Quarterly. 363-

408.

29. Duncan, N. (1998). Beyond Opportunism: A resource-based view of 

outsourcing risk. Proceedings of the HICSS-31 (6), H. Watson (ed.) Hawaii, 

January

 30. Its proponents (e.g. Barney, 1991; Mata, Fuerst and Barney, 1995) observe 

that some companies appear to earn sustained, abnormal returns. They argue 

that this is because they have the key resources in-house. These strategic 

resources share four main characteristics: they are valuable, rare, imperfectly 

imitable, and have no easy substitute.  These four characteristics in combination 

enable a fi rm to protect a competitive advantage.

31.  Williamson, O. (1985). The Economic Institutions of Capitalism, Free Press. 

32. Transaction cost refers to the costs of providing for some good or service 

through the market rather than having it provided from within the fi rm. In order 

to carry out a market transaction, it is necessary to discover who it is that one 

wishes to deal with, to conduct negotiations leading up to a bargain, to draw up 

the contract, to undertake the inspection needed to make sure that the terms of 

the contract are being observed.
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search, information, bargaining, assessment 
and quality of the service provider.  

In light of this, fi rms face some form of uncertainty 
when acquiring external inputs to KISA. This 
uncertainty may cause fi rms to source these 
expertise in-house, but in order to do that, 
they need to assess their capabilities and 
core competencies. In this study of Australian 
software fi rms, some of the most pertinent 
capabilities evident were Research and 
Development, Competent skills and knowledge, 
and IP development and management. 

It is therefore expected that many of these 
activities will be conducted in-house as a 
result. Other activities may be perceived as 
less signifi cant to the core operations, and 
be subjected to strategic decision making on 
whether to outsource or produce them in-
house. In relation to the knowledge-intensive 
service activities involved in the software sector, 
it was imperative to study the importance of 
those activities, whether they constitute the 
core capabilities of fi rms and whether they are 
provided in-house or outsourced externally. 

Many fi rms recognise that the decision to 
produce internally or to outsource from 
external providers will have an impact on 
the performance of the fi rm. Theories put 
forward to explain sourcing decisions include 
transaction economics, market channel 
power, appropriability, and scale economies. 
Arguments in favour of outsourcing are based 
on supposed cost and time savings, while 
opposition tends to emphasise quality issues. 
Firms choose to engage external service 
providers in areas deemed medium or low 
in importance. In this way, they can channel 
their resources on other more importance
services and functions, and focus on their 
core capabilities. Decisions to outsource are 
facilitated by lower costs, quicker delivery 
times, and reliability of the supplier. Firms will 
have to ensure that the service is delivered with 
high quality and value for money. Therefore the 

strategies for internalisation or externalisation 
in software fi rms are examined and reported as 
follows.

3.2.1 Strategy for Using 
Internal Inputs to KISA 

KISA can be carried out internally by the 
fi rm, either by separate and often specialised 
departments or groups, or through organised 
interaction and collaboration across the fi rm. 
An example is through project teams within 
the fi rm. This internal provision of KISA implies 
that the main intention for the production is 
not for market sale.From the previous section, 
there were many knowledge-intensive services 
activities in the software fi rms conducted 
internally. These refer to: 

• IT-related training services, 
• Engineering consultancy services, 
• Management consultancy services, 
• Software marketing services, 
• IT technical consulting services and 
• IT development advice. 

The internalisation of activities within the 
fi rm may add to the fi rm’s competitiveness 
and is regarded as KISA. As many KISA are
intangible, the fi rm may have some indirect 
knowledge gained as a result of conducting 
the activity itself. For example, in one fi rm that 
conducted training internally, the trainer was 
able to keep up to date with the applications 
and developments of the software market. 
He carries out his own research, learns from 
other organisations or industry sources in 
order to upgrade himself before training the 
new employees. In this case, even though 
the fi rm conducts the training internally, the 
trainer builds up internal competencies in the 
fi rm. As a result, there is direct contribution to 
the innovative capability by this internalisation 
approach. 
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Many fi rms gave a clearer picture of the 
reasons and advantages for an internalisation 
strategy for certain knowledge-intensive service 
activities. These were outlined as follows; 

• Cost factors;
• Experience and expertise in-house;
• Knowledge retention;
• Unreliable/ bad experience encountered;
• Time constraints;
• Control and ownership;
• Maintain relations.

Cost factors
The most prominent reason for an internalisation 
strategy lies in cost constraints. About half 
the fi rms interviewed stated this as one of 
the main reasons they would rather use in-
house services than outsource them. They 
see it as too costly to hire external innovation 
expertise or consultants because many fi rms 
are small and self-funded. Some interviewees 
also commented that prevailing economic 
conditions dictate withdrawal from external 
sourcing and increased reliance on in-house 
expertise.  

Experience and expertise
Approximately half the number of fi rms 
interviewed indicated that they possessed 
the skills, personnel and experience required 
for an internalisation strategy. These fi rms 
had consciously built up the internal expertise 
they needed and found no necessity to 
source externally. One fi rm supported the 
increased in-house specialisation. Outsourced 
expertise will be incorporated into the in-house 
capability through training, the hiring of new 
employees, the drawing of external consultants 
into more long-term roles in the fi rm. 

Knowledge Retention
A few fi rms interviewed did not want to contract 
out any part of their innovation development. 
This was not just because they had the expertise 
in house but also because they specifi cally 
wanted to maintain the core of intellectual 
capital within the organisation. Operating in a 
knowledge-based industry, they felt that they 
needed to retain their knowledge and build 

it further. One fi rm indicated the preservation 
of knowledge through staying in-house or by 
hiring people with specifi c expertise to train 
the employees. Another fi rm believed that, 
by maintaining services in-house, they could 
maintain the intellectual capital considered as 
a core requirement for continued innovation 
within the organisation.

Unreliable, bad experience
A few organisations mentioned previously 
experiencing poor, unreliable services from 
external expertise. As a result, this was a motive 
to internalise services in-house.

Time constraints
A small proportion of fi rms considered time 
to be a major factor in innovation. When a 
company outsourced, they believed, the 
innovation process could be delayed because 
of the inappropriate timing and scheduling of the 
external supplier. One manager highlighted the 
experience of using a multinational corporation 
previously used to provide consultancy in the 
design of a particular piece of software. The 
MNC was undertaking numerous projects at 
the time, meaning that his organisation had 
not received suffi cient priority. This resulted 
in a delay in the overall innovation process 
and implementation of the new product. This 
also caused a delay in the introduction in the 
market.  

Control and ownership of the innovation 
process
Another motive for internalising is risk aversion. 
Some interviewees perceived outsourcing as 
too risky for the innovation in the fi rm because 
it was considered a critical activity. A fi rm 
indicated the desire for full ownership and 
control. As innovation is critical to the success 
and continued existence of the organisation, 
there is little room or leeway for costly mistakes 
and risk taking. Another two fi rms also indicated 
that their decisions not to outsource were 
infl uenced by securing control of the strategic 
development of the fi rm.
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Maintaining relationships with customers
In the course of the interview, one manager 
indicated that if his company wanted to 
maintain long-term customer relations it would 
not be feasible to outsource too much of the
innovation process because they risked losing 
some customers who may feel that the product 
supplied came from somewhere else. The fi rm 
also wanted to stay in touch with the market and 
its current trends and to be close to customers 
so it decided to keep as much of the innovation 
process in-house as possible.

3.2.2 Strategy for Using 
Externally Inputs to KISA

This study found that the majority of fi rms did 
not have a standard list of external inputs to 
KISA which they utilised at different stages 
of the innovation process. The interviewees 
stated that the use of external providers was 
only decided and undertaken on a project-
by-project basis. The process of innovation 
undertaken is considered too specifi c in 
each case to require regular and ongoing 
external expertise. This implies that there is no 
reliance on external assistance built into the 
company’s innovative development pattern. 
In addition, most companies interviewed had 
not established operational procedures in the 
development of innovative products. They 
were primarily small fi rms which did not have 
the capability or resources. In short, their 
KISA activities ‘mixed and matched’ expertise 
according to specifi c project demands, rather 
than as an on-going fi rm based strategy. This 
section discusses these fi ndings.

In general, many fi rms face issues in accessing 
markets of expertise for KISA. KISA markets 
are markets that almost by defi nition are dense 
with information asymmetries. This means 
that there are different kinds and incomplete 
levels of information available to fi rms. How 
fi rms access external service providers for 

KISA remains a challenge to software fi rms. It 
is therefore necessary to understand how they 
source such services, the selection between 
providers, the assessment of the services 
provided and the quality enhancement to the 
fi rm’s innovation process. 

In the study of software fi rms in Australia, about 
20 percent of fi rms who produced KISA internally 
indicated they had intentions to outsource the 
activities in the future. In addition, one third of 
fi rms who currently outsource those activities 
to external providers still preferred to continue 
with the approach. This is largely because they 
were satisfi ed with the current service level or 
because it was believed to be either too costly 
or not feasible to develop the expertise in-
house. Furthermore, the fi rms supplying the 
outsourced services had already established 
their competent expertise and were considered 
reliable, making it more effective to continue 
with the outsourcing decision.

The managers interviewed were generally happy 
and satisfi ed with the level of services provided. 
When asked if they were planning to develop 
internally the expertise currently outsourced 
almost half (46%) of fi rms answered in the 
affi rmative. Many of these small organisations 
envisage growth and expansion in the future. 
As a result, they hoped to develop or hire the 
skills in their own organisation. Firms tend 
to source expertise from the private sector 
for services such as IT training, employment 
consulting and IP-related consulting. Strategic 
planning consulting is also usually sourced 
by the private sector. The role of industry 
associations seems not to be greatly signifi cant 
in the provision of KISA apart from the areas 
of engineering consultancy, IT development 
advice and IT training consultancy. In addition, 
the government played a role in providing inputs 
to KISA to software fi rms. Some fi rms sought 
the advice of state government agencies when 
developing their software.
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The survey of software fi rms shows that most 
knowledge service providers were KIBS (see 
Table 18) and that companies seek expertise 
from local providers (see Table 19) to a greater 
extent than from national or international 
sources. In doing this, software fi rms are both 
exposing and strengthening the local innovation 
system where they are embedded. The 
particular interaction of the fi rms and the KIS 
supplier (i.e. the KISA process) impacts on the 
innovation capability of both fi rms resulting in 
a co-production of knowledge. The analysis of 
Muller & Zenker33 (2001) shows how important 
it is for SMEs to access local KIBS. They 
found higher levels of reported innovation and 
expenditures on innovation-related activities 
among manufacturing SMEs who interacted 
with KIBS than among those who did not. The 
same applies to those KIBs - they were more 
innovative than those who do not engage in 
such interactions. 

The interviews showed that the majority (76%) 
of fi rms studied that used external providers 
of KISA either had developed or intended to 
develop long-term relationships with them. 
They were rather satisfi ed with the services 
and had decided to use them for other future 
projects. One manager, for example, indicated 
that: since the company was relatively new and 
the product just recently launched, the fi rms 
tries to develop long-term relationships with 
the people providing marketing expertise and 
advice. Another manager added that external 
sources of expertise are considered vital to the 
company and, as such, long-term relationships 
are engendered. They had a tactic of employing 
the industrial relations contractor in order for his 
expertise to be added to the intellectual capital 
of the company, thus taking a step towards a 
structured relationship built around KISA.

The majority of fi rms interviewed had some 
form of interaction, collaboration or are 
part of a network with large multinational 
corporations. Firms are able to improve their 
competitiveness through continued interaction 

or some form of agreement. The multinational 
corporations are able to help some fi rms in 
sourcing new clients and projects. The fi rms 
also act as vendors, and serve as an access 
to other countries. One manager mentioned 
that the MNCs bundle their software into their 
products and this acts as a marketing tool 
for them, especially facilitating the bundle by 
transporting the products of their suppliers to 
overseas markets through their subsidiaries. 
Many small organisations are able to leverage 
their activities on the skills and expertise of large 
multinational corporations though partnerships 
and coordination of resources. The benefi ts 
of these alliances with large partners include 
greater market scope, increased trade links 
and networks, access to technical resources 
and solutions for their products and sourcing 
new clients and projects through the reputation 
of and referral from such organisations. 

Some organisations enter into a consortium, 
whilst some partnerships are organised 
through the relevant industry association.
One respondent, for example, mentioned that 
the Australian Information Industry Association 
(AIIA) offers assistance in such matters by 
organising networks, sessions and seminars 
between MNCs and smaller organisations. 
The Australian Technology Park also offers 
a business incubator program providing 
consulting advice and administrative support 
for emerging and promising small companies.

About 25 percent of the fi rms surveyed 
and interviewed had some interaction with 
universities and public sector research 
organisations. Some of them maintained long-
term relations in terms of developing software 
and fi nding out the latest developments 
and research in their niche areas. One fi rm 
responded that they have worked alongside 
researchers from a particular university, where 
the researchers undertook the data collection 
and analysis, whilst the fi rm created a product 
from the data to address the project. Other 

33. Muller, E. and Zenker, A. (2001). 
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forms of interaction with research institutes 
include discussions with researchers to produce 
ideas and feedback on the development of a 
new product.  One organisation has constant 
advice and consultancy from universities and 
Cooperative Research Centres (CRC). A few 
of the organisations indicated short-term 
relationships on a project basis only. It was 
generally agreed that these collaborations 
facilitated innovation in some form or another. 
Knowledge and expertise in the product were 
greatly improved, contributing to the fi rms’ 
capabilities.

Companies elect to outsource for many 
reasons, either strategic or tactical in nature. 
For instance, in the past, outsourcing has often 
been used tactically, as a rapid and often short-
term solution to a particular need or problem.

This does not form part of the overall business 
strategy. Strategic sourcing implies that the 
fi rm works with one or more suppliers in order 
to effect a signifi cant improvement in overall 
business performance. Perhaps this also is in 
relation to the fi rm’s development, where they 
require increased depth or skills.  

In seeking to outsource inputs to KISA, fi rms 
need to understand the benefi ts they seek to 
achieve from external providers. In addition, 
there must be a basis for evaluating the 
particular business process to outsource. The 
fi rm has to examine if the knowledge-intensive 
service activity represents a core competency 
of the fi rm, if it supports the strategic direction 
of the fi rm, and if the fi rm can produce it 
internally and more effi ciently than other service 

Table 18: External providers for KISA
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               Source: AEGIS KISA Software Online Survey (2003)
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providers. Upon examining such issues, fi rms 
can then decide to strategically source for 
external service providers for the particular 
knowledge-intensive service activity. 

Externalisation strategies are only likely to 
be effective and bring the desired results, 
if management is prepared to adopt a 
completely new perspective on organisational 
management. Organisations are more likely to 
meet their commercial objectives and maximise 
their success if they direct management not so 
much towards controlling inputs, but the fi nished 
output. The study of software fi rms discovered 
that the reasons for fi rms externalising some 
inputs to KISA include the following:

•  Lack expertise in-house;
•  Free resources for mission-critical 
purposes;
•  Allow the company to focus on its core 
business;
•  Maintain fl exibility, responsiveness; 
•  Accelerate process improvement/re-
engineering benefi ts; 

•  Access current external software 
capabilities or technologies;
•  Avoid technology obsolescence;
•  Reduce and control operating costs; 
•  Reduce cycle times; 
•  Improve customer service; 
•  Leverage scarce resource;
•  Avoid extensive capital outlay.

Only fi ve fi rms interviewed felt that external 
inputs to KISA available to them did not add to 
the capabilities of the fi rm or innovation process. 
One fi rm indicated that such use would depend 
on the nature of the project and the product 
itself before using the service providers again. 
One of them intended to develop all the skills 
in-house in future. Another organisation had 
an unpleasant experience and the relationship 
suffered from an unclear position on legal rights 
and intellectual property rights. One manager 
of an organisation commented that long-term 
relationships were not seen to be appropriate 
with so many external companies, as each 
project is different.

If the KISA inputs required were not available in-house the companies principally sourced the 
expertise located in their local area, in particular were IP Related Sources and the services of 
employment agencies (see Table 19 below).

Table 19: Location of external providers

External Inputs

Local 
(within city)

Regional 
(within 
state)state)state)

National International

Strategic Development advice 14 1 0 1

Employment agency services 15 1 0 0

IT training services 12 1 0 0

Engineering consultancy services 8 2 0 2

Management consultancy services 11 0 1 0

IP-related services 28 0 1 1

R&D services 3 2 3 2

Software marketing services 6 2 1 1

IT technical consulting services 9 3 0 5

IT development advice 11 2 1 3

                     Source: AEGIS KISA  Software Online Survey (2003)
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The selection of external inputs to KISA would 
ultimately depend on the quality and price of the 
knowledge-intensive services. There must be a 
cost-benefi t analysis in deciding which partner 
to outsource services to. Firms need to assess 
how important the KISA are in relation to the 
fi rm strategy and if it is a core capability. The 
fi rms were asked to elaborate on the selection 
of their KISA providers. Some fi rms agreed that 
the selection of an outsource partner requires 
careful consideration. They needed to make an 
informed choice about which vendor or provider 
to outsource to since there are information 
asymmetries in the market, which can lead to 
suboptimal information. They would have to 
rely on other methods to source and select the 
right services for the organisations’ needs.  It 
involves identifying which KISA are best left to 
external expertise and the advantages they can 
achieve from that. 

In engaging external professionals, fi rms need to 
clearly defi ne all the requirements of the service. 
Initially, they have to identify the importance of 
the KISA which are appropriate to outsource 
without losing competencies of the fi rm. Then 
they have to communicate what is expected 
from the provider.  The vendors have to be short 
listed in relation to the likelihood of providing 
the best services at an optimum price. Some 
fi rms felt that the services offered were bundled 
as a package and saw the necessity to engage 
in contracts and agreements about the service 
level and specifi city. In addition, they added 
that negotiation could help govern the fi rms’ 
relationships with the selected KISA provider. 
It was also agreed that upon completion of the 
activity, an evaluation should be conducted. This 
would then determine the provider’s effectiveness 
and worthiness of continued service provision. 

There are various methods on how fi rms choose 
between service providers. Some of them are 
based on the fi rm’s reputation in the industry, by 
word of mouth, recommendations from industry 
partners, networks, associations or even 
advice from consultancy fi rms and government 
departments. The majority of people interviewed 
tended to base their assessment and selection 

on three main factors: the price for the service, 
the performance standards associated with the 
service and the evaluation of the service upon 
completion. 

The fi rms were asked how they evaluated the 
services provided by external providers. Very few 
fi rms indicated that they look for performance in 
line (or exceeding, in a few circumstances) with 
industry standards or benchmarks. Most of the 
fi rms looked for services or performances that 
were consistent with the business or software 
requirements. Other fi rms indicated that they 
evaluated performance based on the experience 
they had before with other service providers. 

If the current provider displayed more 
knowledge, skills and devised improved 
solutions, they would be evaluated as effective. 
Hence, in each instance, they were looking 
for more superior service than previously. This 
indicates a choice to follow the path towards 
continuous or incremental innovation, where 
fi rms are continuously seeking improved 
methods and activities. 

One fi rm indicated looking for an external 
provider that was able to keep up with and 
maintain the latest technology and skills to 
perform their services. This is because the 
software industry is dynamic and constantly 
facing new developments. Another fi rm 
mentioned evaluating the viability of the service 
fi rms’ continued existence is important to 
ensure their provision. They tended to look 
at the fi nancial statements to see if the fi rms 
were making profi ts and fi nancial gains in the 
industry. Most of all, the fi rms considered the 
pricing of the activity has to be competitive with 
satisfactory results and some form of guarantee 
or follow up KISA. 

The interviews conducted for this study 
suggested that a lot of the small fi rms viewed 
their innovation process as distinctive. There 
are no associated standard operational 
procedures because of the one-off occasion. 
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The fi rms indicated no methodology in place 
to sustain innovation procedures. These 
fi rms try to create a process of assimilation of 
innovation-related knowledge into the business 
but the development process among projects 
differs so much that they feel that there can be 
no standardised list of services required. Many 
fi rms are also too dependent on the request 
of clients and are thus forced to act differently 
each time as they have no real internalised and 
independent innovation programs: relations 
with external sources of expertise tend to 
change with new projects. This implies a 
tactical approach to externalisation strategy for 
many small fi rms. 

However, fi rms are careful in the selection of 
providers, considering the market for KISA is 
extremely competitive. With evident information 
asymmetries, fi rms practice caution and a 
reasonable degree of evaluation in sourcing for 
and selecting competent external knowledge 
intensive services. On the one hand, this ad 
hoc approach to source inputs to KISA can 
serve to increase fl exibility for small fi rms 
as they align themselves in various market 
opportunities. On the other hand, continued 
reliance on external service providers may leave 
some fi rms vulnerable to competitors who are 
already beginning to enter into and capitalise 
on the supply of specialised inputs for KISA.

3.3  KISA and Firm 
Capabilities

During the interviews, fi rms were asked how 
the internal and external inputs to KISA were 
managed, coordinated, and brought them 
together. The majority of fi rms handled this mix 
and match of activities internally rather than 
using external consultants. Some of these fi rms 
appointed an internal project manager to handle 
the mixing of KISA, whilst other fi rms involved the 
owner or director managing the whole process 
single-handedly. About half of the sample fi rms 

indicated using a team approach of managers 
working in a group to handle the mix and match 
of KISA (see Table 20).

Table 20: Management of KISA in software 
fi rms

Method No of fi rms (n=41)

Management team 21

Owner managed 9

Project manager 6

Ad hoc 2

Incubator 1

          Source: AEGIS KISA Software Interview data (2003)

Two very small fi rms indicated that they used 
an informal process of management, without 
formal structures in the fi rm, ad hoc innovation 
processes were utilised. Some managers also 
avoided the use of task forces or similar top-
down approaches, favouring instead more 
informal knowledge sharing. Some of these 
respondents seemed confi dent that they 
themselves possessed the necessary project 
management capabilities, skills and experience 
to coordinate the use of KISA inputs from 
various sources. From the interviews, many 
of the fi rms preferred to adopt a team-based 
approach to managing KISA. They indicated 
the benefi ts of teamwork resulting in better 
decisions, diversity of ideas and reinforcing 
capabilities of the fi rm. 

3.3.1 External Inputs 
to Firm Capabilities

Miles34 (2003) described the roles of KIBS 
in services and innovation. The knowledge-
intensive service providers play a part in 
supporting innovation for their clients and 
can be categorised under six main roles. 
They serve as an Informative role, Diagnostic 
role, Advisory role, Facilitative role, Turnkey 
role or Managerial role (Miles, 2003; p.33).

34. Miles, L. (2003). ‘Knowledge Intensive Services’ Suppliers and Clients. Report 

to the Ministry of Trade and Industry Finland, Studies and Reports 15/2003
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However Miles (2003) also noted that not all 
Knowledge-Intensive Service Activities (KISA) 
involved KIBS. He did not include the roles and 
services supplied by public sector organisations, 
such as public laboratories, universities, and 
government agencies. This study therefore 
acknowledges that there may be some 
limitations to generalising the roles to include 
those provided by public sector organisations 
and those provided in-house when using Miles’ 
(2002) prescribed roles on innovation. Miles 
sets out some of the implications of distinctive 
services functions (i.e. from the knowledge-
intensive service providers) for innovation both 
in the fi rms and in their client (i.e. the software 
fi rms).  These are outlined below. 

In this section, the focus will be on those 
inputs to KISA, which have been obtained by 
the surveyed fi rms from suppliers (externally 
or mixed and matched), so as to analyse the 
role in innovation and fi rm capabilities. These 
refer to strategic development advice and R&D 
services which were a mix of external and 
internal; and employment agency services and 
IP-related services which were mainly external.

In relation to KISA concerning strategic 
development advice, this may include more 
than one of the roles depicted above. The 
advice may be informative for innovation 
by informing about competitor strategies or 
regulatory developments in the industry for 
example. Secondly, it may also be an advisory
role given that most strategic development 
advice came from consultancy fi rms. These 
fi rms have experience and potentially broader 
knowledge of the industry and are able to help 
reduce risks for the software fi rms. Thirdly, 
strategic development advice involves business 
planning and steering the overall direction of 
the fi rm. The consultancy fi rms will tend to have 
a facilitative role in innovation because they 
have a wider knowledge base than currently 
exists within the fi rm. The advice reduces the 
risk of learning by doing it internally.  

The role of suppliers providing employment 
agency KISA would be advisory because advisory because advisory
it involves the recruitment of personnel into 
the fi rm. The employment agency would be 
experienced and knowledgeable about the job 
market, the industry, the remuneration rate, the 
qualifi cations of personnel, etc. 

  

For IP-legal KISA, the role of the suppliers may 
be considered diagnostic in nature because 
it involves getting guidance and opinions on 
how to capitalise on their intellectual works. 
This is imperative in clarifying the nature of the 
problem and focusing on the solution for clients 
in terms of intellectual property. In addition, 
IP-related KISA may also have a managerial
role in innovation. Firms would not want to be 
involved in legal and patent issues, which are 
beyond their core competencies and business 
objectives. They do not need such detailed 
knowledge and would rather outsource to 
professional experts in the area. 

For R&D KISA, the role of organisations 
and institutions would be facilitative to 
innovation. This is because the organisations 
can learn from a wider knowledge base such 
as private software laboratories and research 
and consultancy fi rms. The solutions may have 
already been tried out in these fi rms before. 
Alternatively, the role of R&D KISA providers may 
be managerial because fi rms do not have the 
resources or facilities for software development. 
Firms may outsource to institutions to manage 
the process for them. The role may also be 
diagnostic because the R&D could clarify 
problems and search for solutions in innovation. 

To illustrate the various roles of external inputs to 
KISA in the innovation process of the software 
fi rms. Table 21 summarises the roles.

KIBS as suppliers of inputs to KISA do play 
an important role in innovation in these fi rms. 
Firstly, they help the fi rms build capabilities 
for the innovation process and secondly, they 
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help transform fi rms into learning organisations 
through the transfer of knowledge and skills. 
Secondly there is ‘behavioural additionality’ 
as a result. ‘Behavioural additionality’ is the 
difference in fi rm behaviour resulting from the 
intervention or interaction of KISA suppliers.
While input and output additionality operate at 
a point in time, behavioural additionality effects 
may be expected to go beyond the period of 
the particular program and to be integrated 
into the general capabilities of the fi rm.35

The work of Miles (2003) fails to address the 
role of the public sector as a provider of KISA 
and their potential impact on innovation and 
fi rm capabilities among their clients. In the 
study, the main inputs to KISA supplied by 
public sector were IT development advice and 
R&D services. 

Table 21: External Inputs to KISA’s Role in Software Firms

Role

External KISA

Informative Diagnostic Advisory Facilitative 
& Turnkey

Managerial

Strategic 
Development advice

Employment agency 
services

IP-related services

R&D services

    Source: AEGIS KISA Software Interview data survey (2003)

3.3.2 In-house KISA and fi rm 
capabilities
The fi rms in the sample specialised in various 
products in the software industry and were 
mainly application-based software fi rms. 
The main product lines of the fi rms included 
web services, personal services, systems 
management and graphic interface. Almost half 
of the fi rms specialised in web services. The 
respondents to the survey suggested that the 
characteristics distinguishing their product from 
others mainly had an improved and/or additional 
functionality and a better performance-to-cost 
ratio. This was predictable given that most of the 
innovations were characterised as incremental 
changes in innovation. Some of the products 
were able to target new markets giving fi rms a 
competence over others. 

In addition, the fi rms interviewed were asked 
to state the most important innovation-
related capabilities present in the fi rm. The 
most pertinent capability in the organisations 
interviewed was Research and Development.

More than half of the respondent companies 
indicated R&D to be a critical innovation-
related strength which their fi rms possessed. 
Software research in a corporate context is 
usually applied research, encompassing the 
design and prototyping of new products or 
systems, as well as the initial conception of 
them. Software development is the process 
of understanding and enumerating the 
requirements, translating those specifi cations 
into instructions for the computer, testing 
to make sure the specifi cations and their 

35. Georghiou L. (2002) ‘Impact and Additionality of Innovation Policy’ in 

Boekholt P. (ed) Innovation Policy and Sustainable Development: Can Innovation 

Incentives Make a Difference?, IWT Observatory, Brussels. 
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translation are correct, and documenting and 
maintaining this ‘program’ as the people using 
it request modifi cations. Software R&D spans 
a set of tasks including conception, design, 
specifi cation, code development, testing, and 
documentation. The notion of R&D in software 
varies from the conventional understanding 
of R&D in the science policy and innovation 
literature and this is borne out from our 
interviews and case studies.

The second most common capability 
mentioned was competent skills and 
knowledge, referring mainly to the employees 
in the organisation. While technological 
developments have enabled global distribution 
of software development teams, the overriding 
factor in the growth of globalisation in the 
industry is the search for talented software 
people. The fi rms felt that it was important 
that they had the right skills, knowledge 
and aptitude for innovative efforts to occur 
and that it was important to recruit the right 
people as they ultimately steer the company.

Another common capability was IP 
development capability.development capability.development capability  Intellectual Property 
management is of great importance because 
new programs are developed after the writing 
of software code. Other capabilities mentioned 
included marketing skills, and the development 
and maintenance of strategic relations and 
contacts with vendors, suppliers, multinational 
corporations and customers. These capabilities
facilitate the marketability of the product and its 
continued survival within the sector.

The knowledge-intensive service activities 
in the software fi rms conducted internally 
are also able to contribute to innovation and 
capabilities within the fi rm. The fi rms are able 
to build capabilities and competencies as a 
result of the service activities. One manager of 
a software fi rm interviewed highlighted the fact 
that the employees could improve their skills 
and gain more experience through ‘learning by 

doing.’  This learning process assists in building 
fi rms’ capabilities and leads to innovation. 
Another fi rm indicated that by adopting team 
approaches to software marketing services, 
the members interact and share ideas, as a 
result, they can come up with new innovative 
ideas. A lot of the innovation that occurred was 
incremental in nature, where employees gain 
new knowledge from conducting the services 
themselves. There may be ideas or knowledge 
originating from external sources indirectly but 
the competencies are built within the fi rm. One 
manager gave an example of learning a new 
technique of business forecasting from an 
overseas trip. He returned to the organisation 
and implemented the new ideas himself 
and this was considered an internal activity. 
Therefore, internal KISA facilitates learning, 
knowledge diffusion and building capabilities 
for innovation.    

3.3.3 Capabilities 
required for the future

Future dynamism in the software industry 
requires fi rms to be strategic in the speed, 
pace and timing of products. Successful 
organisations are keeping abreast with industry 
developments and managing change constantly. 
The software industry is characterised by 
unprecedented speed, new ideas, products, 
and services. Firms need to create a fl ow of 
existing and changing competitive advantages 
by developing an adaptive, fl exible culture 
that involves participative decision making, 
empowerment, knowledge sharing across 
the organisation, team sharing of ideas, and 
visionary leadership. In essence, fi rms need to 
build either capabilities in-house to maintain 
competitive advantage or establish strategic 
alliances with other fi rms, either clients or 
competitors. Their role in the value-chain will 
be a critical factor in how they might achieve 
this. In the study, the fi rms were asked which 
new capabilities they should have in-house 
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for the future. The fi ndings from the interviews 
displayed a variety of capabilities. These are 
depicted in Table 22.

Marketing skills were the most important 
capability to have in-house for the future. It 
was mentioned most frequently during the 
interviews. This is highly strategic and unlikely to 
become a ‘shared’ KISA. This is characteristic 
of the software industry today as many of the 
organisations are small and privately run and 
do not have suffi cient resources for marketing 
their products. This means that they have 
to rely on vendors, especially multinational 
corporations, to assist with their marketing, 

creating sometimes uncomfortable dependency 
relations. As a result, many organisations wish 
to develop marketing skills in-house. One fi rm 
felt that, although it is too costly, there is no 
alternative but to produce it in-house. They 
regarded it as important and a next step for 
internationalisation.

The second most important capability 
that organisations wish to develop is their 
intellectual capital development. It refers 
to employees having competent skills and 
knowledge. Some fi rms preferred to train existing 
employees whilst others directed at the idea of 
recruiting the right people. Four organisations 

Table 22: Capabilities fi rms wish to possess for future innovation

Capability No of 
fi rms 
(n=41)

Marketing 19

Competent skills and knowledge inherent in employees 12

Business and management skills 4

Research and development 4

New product development 4

Financial capital 4

Keeping abreast with technology 2

Intellectual property management 2

Processes and systems in place 1

Strategic relations and contacts 1

Market Leadership 1

Growth and expansion 1

                 Source: AEGIS KISA Software Interview data (2003).

indicated that they would like to have more 
funds or fi nancial capital available to facilitate 
their innovation process. Many companies are 
currently unable to source enough innovation 
capital because they are mainly small and self-
funded businesses. One fi rm stated that what 
is truly required for future product and market 
development is fi nancial capital. The fi rm 
requires a new management structure with 

innovation capability to match the innovation 
of the new product and marketing. However, 
these are limited by lack of funding. Other fi rms 
also indicated capabilities for the future such 
as business and management skills, R&D 
and New product development.
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3.4 Managing the 
Integration of KISA

In the process of obtaining, producing or 
even integrating KISA, new knowledge is 
also generated in the fi rms. The capacity of 
organisations to harness and capitalise on 
this depends on their strategic management 
and coordination of resources. Knowledge 
management is a process that deals with 
the development, storage, retrieval and 
dissemination of information and expertise 
within the organisation to support and improve 
its business performance (Gupta, et. al; 
200036). Organisations need to tie together the 
knowledge not only to stay competitive, but 
also to become innovative. Knowledge can be
conceptualised as tacit knowledge and explicit 
knowledge (Nonaka and Takeuchi, 199537).
The intangible assets of the company such as 
the insights, intuitions, values, metaphors and 
analogies are often overlooked. Understanding 
these assets can add great value to the daily 
operations of fi rms. Tacit knowledge is usually 
in the domain of subjective, cognitive, and 
experiential learning; whereas explicit knowledge 
deals with more objective, rational and technical 
knowledge (Nonaka and Takeuchi, 1995). 
Therefore, organisations need to recognise 
and develop specifi c methodologies to convert 
tacit knowledge into explicit knowledge that 
can be codifi ed and therefore captured, stored, 
transmitted, used and acted on by others. 

The interviews with managers investigated 
the use of various methods for retaining and 
diffusing knowledge or intellectual capital 
within the fi rm (see Table 23). Almost two 
fi fths of fi rms interviewed used documents 
as a method of knowledge diffusion. 

This is because documents are easily transferred 
to other employees across the organisation, 
and the information is systemised. Other 
fi rms indicated that information is collated 
into reports or stored in a database for future 
retrieval. Some organisations adopted ISO 
9001 guidelines requiring them to document all 
components of the process so that they can 
be catalogued, stored and become a resource 
for future projects. About a third of the fi rms 
interviewed affi rmed that tacit knowledge 
sometimes relies on informal methods for its 
transmission to and assimilation by employees. 
Social events, informal communication and 
meetings are considered reliable methods 
of information diffusion. Some examples 
include after-work drinks, lunch meetings, 
and company outings. One fi rm for instance 
had the partners of the company have a 
few beers at the offi ce every Friday for an 
informal and regular exchange of information.

Most surveyed companies were comprised of 
very few people, and the most effective way to 
transfer information was thus through constant 
communication, brainstorming, and informal 
sessions. One manager established that he 
and his partner engage in daily, regular, ongoing 
and direct contact as a means of acquiring and 
diffusing knowledge in the fi rm.

Table 23: Methods of diffusing knowledge in 
the Firm

Methods No of fi rms 
(n=41)

Documentation 16

Informal structures 14

Meetings/ Formal 
structures

13

Software system 5

Training 4

         Source: AEGIS KISA Software Interview data (2003).

Organisations can realise the full value of their 
knowledge assets only when they can be 

36. Gupta, B., Iyer, L.S., and Aronson J.E. (2000). Knowledge management: 

practices and challenges. Industrial Management and Data Systems 100(1). 

17-21.

37. Nonaka, I., and Takeuchi, H. (1995). The knowledge-creating company: How 

Japanese companies create the dynamics of innovation. Oxford University Press, 

New York
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effectively transferred between individuals in 
the fi rm. Based on the work by Nonaka and 
Takeuchi (1995), four processes can be used 
for knowledge conversion. Socialisation: this 
refers to the sharing of experiences through 
observation, imitation and practice. Capture: the 
conversion of tacit knowledge into explicit form. 
Dissemination: the copying and distribution on 
the explicit knowledge. Internalisation: process 
of experiencing knowledge through an explicit 
source. 

Software fi rms need to apprehend the 
value of knowledge from KISA as an asset 
when they are enhanced and effi ciently 
used. Knowledge could contribute to the 
intellectual capital, and to support innovation 
and creativity (Brooking, 199638). Knowledge 
is both produced and held collectively where 
people work together in organisations. 
Firms should organise and cultivate knowledge 
to develop a core competency or know-how 
and to create the ability to put know-what into 
practice (Lang, 200139).

In the context of the dynamic software 
industry, higher knowledge levels lead to new 
products and to innovative processes. This 
is further facilitated with formal institutions 
such as universities and government research 
organisations (Gupta, et. al; 2001), where 
research activities can propose incremental 
innovation in fi rms (Mowery, 198340). The process 
of transforming knowledge into innovative 
capabilities involves co-transformation of that 
knowledge on products and services. This 
is borne out by two case studies on Encom 
which interacts and partners with CSIRO and 
universities in Australia and World.Net which 
benefi ted through government schemes aiding 
innovation.

3.5 Challenges to 
Innovation Process 
and IPR 

Firms were also asked to identify the challenges 
they faced in obtaining external knowledge for 
innovation. The fi ndings indicate that some fi rms 
faced refusals to license by other fi rms. There 
are also many requirements to enter into cross-
licensing agreements with other fi rms which 
were considered diffi cult to fulfi l. In addition, ten 
fi rms indicated that some external providers 
were very protective of the knowledge and 
were cautious about sharing the knowledge. 
They refused to transfer the technical know-
how in order to protect their capabilities.  

Protection of IP in the software industry has 
changed over time. Initially, most computer 
programs were protected by fi rms as trade 
secrets. However, as software development 
and supply developed, copyright and patents 
increasingly protected innovation in the 
industry, (OECD, 2003: 40). Patenting is a 
stronger protection because while copyrighting 
does not allow software to be copied, the ideas 
expressed by the software are not protected in 
the same way. On the other hand, patents do 
not allow the ideas to be copied or expressed 
in a different way.

Firms chose to adopt both formal and informal 
methods to protect their knowledge developed 
in-house. Among the formal methods of 
protection, copyright was used systematically 
by more than half of the fi rms in the study. 
Copyright law gives a copyright holder certain 
protection for original expression in a literary 
work, including original expression in computer 
software and on screen displays. For instance, 
a copyright holder has the exclusive right: to 
copy the work; to prepare derivative works 
(such as a sequel) based on a pre-existing 

38. Brooking, A. (1996). Intellectual capital: core asset for the third millennium 

enterprise. London: International Thomson Business Press.

 39. Lang, J. C. (2001). Managerial concerns in knowledge management. 

Journal of Knowledge Management 5(1). 43-57

40. Mowery, D. (1983). The relationships between intrafi rm and contractual 

forms of industrial research in American manufacturing 1900-1940. Explorations 

in Economic History 20(4). 351-374.
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work; to distribute the work; to display certain 
works publicly; and to perform certain works 
publicly

Other signifi cant methods included are 
trademarks and patents. Informal methods 
were used more systematically by companies 
than formal methods and these included 
secrecy, complexity of design and speed to 
market. It is clear that Intellectual Property 
protection is now seen as prospective means 
to gain competitive advantage and safeguard 
their capabilities. 

Table 24  shows the main methods of knowledge 
protection used by the fi rms.

The majority of software fi rms in the study 
indicated that what hindered successful 
innovation, was, the lack of fi nance, 
knowledge and knowledge workers. Firms 
were also asked which factors constituted 

major challenges for them. The analysis found 
economic factors such as lack of fi nance, 
high innovation costs and great economic 
risk which constituted major challenges. 

Other important factors were inadequate 
market information, lack of organisational 
management resources and insuffi cient market 
information (see Table 25).

These barriers have implications for innovation 
in KISA. In order to acquire, produce or integrate 
KISA, fi rms will need adequate resources. For 
example, resources are needed to provide 
salaries of skilled professionals, administrative 
support and planning of activities in the fi rm. All 
the factors that were considered as barriers or 
challenges to fi rms will have some impact on 
the fi rm’s ability to carry out or increase their 
knowledge-intensive service activities. 

Table 24: Main methods of knowledge protection

Formal methods No of fi rms (n=54)

Copyrights 42

Trademarks 32

Patents 16

Registration of design 13

License validation key 2

Contract 1

Informal methods No of fi rms (n=54)

Secrecy 44

Speed to market 39

Complexity of design 38

Encryption 1

Open source 1

           Source: AEGIS KISA Software online survey (2003)
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3.6 Access to Government 
Programs
Government policies for industry innovation 
support are of two major kinds: supply side such 
as the R&D Start Program, demand side, such 

as government procurement. More general 
and less specifi cally aimed at encouraging 
innovation are policies that affect the general 
business environment, notably all aspects of 
competition policy (OECD, 2003b:40). The 
proportion of government funding going into 
the area of computer and related activities 

Table 25: Factors that impeded the innovation process

Factors
No of fi rms 

(n=54)

Great economic risk 35

High innovation costs 34

Lack of appropriate fi nancing opportunities 34

Lack of market transactions 24

Lack of interest for new products and processes 20

Organisational management resources 16

Lack of skilled personnel 16

Competitors 15

Management structure 14

Lack of technological information 13

Strict standards 5

                 Source: AEGIS KISA Software Online Survey (2003)

(ISIC72) has been increasing as a proportion 
of business expenditure on R&D (see also 
Chapter 2 on R&D). 

In our survey, one of the programs most 
commonly utilised was the R&D Start 
program provided by the federal government’s 
AusIndustry group. The R&D Start program is 
available to developing companies to assist 
them with creating and commercialising 
technology. Grants are typically between 
AUD100,000 and AUD5 million, although 

the applicant must match dollar for dollar the 
amount granted (Howarth, 2003:15).

In contrast to the increasing trend towards 
government R&D funding in computer and 
related activities (ISIC72) as a percentage
of BERD, only 20 percent of the companies 

used the numerous government programs
that companies can turn to for assistance. The 
reasons organisations did not seek government 
assistance are provided in 
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Figure 11: Why organisations did not apply for government assistance

Source: AEGIS KISA Software Online Survey (2003)
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the innovation activities of the companies in the 
survey. An initial analysis combining reasons 
for not applying for grants with the length of 
the development process shows that the 
category of ‘preparation too costly on time and 
resources’ was mentioned for most fi rms that 
develop their MIIP in more than 1 year.

Generally, innovation by owner-funded and 
operated companies and companies funded 
by family and friends was constrained by the 
experience or perception that the preparation 
of applications for government support for 
innovation activities was too costly in terms of 
time and resources or that the process time 
took too long. Interestingly, companies that 
were owner-funded and operated by family 
or friends also found that they had insuffi cient 
knowledge about the grants.

Further analysis was conducted on these 
companies that did not apply for government 

funding or assistance. Majority of the fi rms 
were very small fi rms. 62 percent of these 
fi rms had only 10 or less employees, whilst 19 
percent had between 11 and 20 employees. 
This can be highlighted in fi gure 12.

Further analysis on the use of government 
grants was conducted in the semi-structured 
interviews with 41 fi rms. Forty-four percent of 
these fi rms claimed to have benefi ted from 
government schemes and assistance. Examples 
of the programs used included the R&D tax 
concession, the R&D Start grant scheme, the 
Commonwealth Government’s Commercialising 
Emerging Technologies (COMET) Programme, 
Austrade’s Export Market Development Grant, 
the ACT knowledge funding, the BITS incubator 
scheme, federal concessional loan, Epicorp 
funding for innovative products, ARC Grants, 
Technology Diffusion Programme Grant and 
Australian Overseas Aid Programme Grant.

Figure 11. shows that generally a large number 
of companies did not apply for government 
assistance because the preparation of the grant 
was too costly in terms of time and resources 
or the actual process time took too long.

The reasons for not applying for a grant are a 
result of the length of the innovation process 

and hence the speed to market. The innovation 
process for the MIIP for these companies took 
differing amounts of time. The responses were 
more or less equally divided into three periods: 
less than one year (30 percent), one to two 
years (32 percent) or more than two years (38 
percent). The need for high speed to market for 
new products was a major issue that constrained
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Figure 12 Size of organisations that did not use government grants
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  Source: AEGIS KISA Software Online Survey (2003)

The development of the most important innovative products or services for these companies 
was mostly self-funded or funded by family and friends (see Figure 13).

Figure 13: How MIIP was funded for organisations without government assistance

87%

22%

11%

6%

20%

24%

91%

26%

9%

9%

9%

20%

Self funding

Family/friends

Business angels

Venture Capital

Government Grants

Customers

Percentage of companies

All companies (n=54) No Government assistance companies (n=35)

Source: AEGIS KISA Software Online Survey (2003)

As was shown above, more than half (56 
percent) of fi rms in the study did not source or 
apply for such government assistance. There 
were various reasons and negative feelings 
over the issue. Respondents often felt that 
application was too time-consuming and an 
excessively lengthy and tedious process. One 
interviewee commented:

 ‘We applied for R&D tax concessions, 
but never received it because of the 
long tedious administration process. 
The processing time at the government 

was too slow that by the time we could 
receive the grant, we had already 
developed the product.’ (AEGIS 
Interview data, May 2003)

There were too many requirements and 
paperwork to fulfi l before qualifying for such 
benefi ts. Other fi rms emphasised the infl exibility 
of those ‘rigid government schemes’. Some 
organisations were relatively small and did 
not fulfi l the requirements in terms of size.  
Some managers felt that the conditions and 
requirements for some of the assistance were 
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unrealistic and diffi cult to comply with. For 
example some fi rms found it hard to meet the 
criteria to qualify for funding. It was diffi cult 
fulfi lling the extent of marketing in the Australian
market as a condition.  Other organisations 
were not even aware of the schemes and 
incentives available to them and therefore did 
not apply for them. The feelings of one not 
apparently untypical respondent were summed 
up as follows:

‘Government programmes are more 
suitable only for larger companies, and 
inappropriate for smaller companies. 
Government programmes on offer lack 
the adaptability of smaller ‘niche-driven’ 
companies, and comprise ‘red-tape’. 
The programmes are seen to be too 
expensive, not applicable, pragmatic 
or realistic.’ (AEGIS Interview data, 
May 2003)

The majority of the respondents commented 
on the number of problems associated with 
government assistance to small businesses. 
To alleviate some of them, the following 
recommendations were made by the 
interviewees. They are not unfamiliar.

•   Government programs should be made 
more widely known and more easily available 
to fi rms in the industry. Currently, many small 
fi rms are unaware of such assistance and do 
not apply for them for this reason;

•   There should also be less rigidity in the 
requirements and conditions for smaller 
fi rms. The government should make it 
easier for smaller organisations to access or 
qualify for those incentives and grants. They 
recommend that the government proactively 
analyse the areas where organisations might 
need assistance and how they can assist. 
Funding should be made available to all 

In addition, 89 percent of such fi rms without government assistance undertook some form of 
R&D services in-house to develop their MIIP. This is highlighted in Figure 14 below.

Figure 14: Services undertaken in developing MIIP for those fi rms without government 
assistance 
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For these fi rms the principle sources of information or ideas for the innovation process came from 
within the fi rm.
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businesses and priority not be given to start-
up infant companies as these have a higher 
risk of failing through inexperience. The older, 
more established fi rms should have access
to grants because they have the wish, 
knowledge and expertise required to enter 
overseas or bigger markets.

•     The application procedure should be more 
transparent and informative, with government 
offi cers providing some advice, expertise and 
consultancy on the matter.

•    Some of the fi rms interviewed noted that these 
recommendations might impact favourably on 
the overall level of innovation of the industry 
as many fi rms have technical expertise and 
intellectual capital which remain isolated within 
small organisations throughout Australia. It was 
felt that if companies were more easily able to 
reap public sector assistance and capitalise on 
grants or funding, the level of innovation in the 
software industry would have greater potential 
for growth and continued development. 
Despite these reservations, however, it seemed 
generally felt by respondents that the public 
sector was regarded as having kept the industry 
alive with its supportive programs, incentives 
and schemes.

3.7  Findings from the 
Specialised Case Studies

In an effort to further explore and understand 
the processes involved in the generation of 
KISA and its importance in the overall innovation 
capabilities of the fi rm we have undertaken case 
studies with two more medium sized software 
fi rms: World.Net and Encom Technology.

Encom Technology was established in 1984 Encom Technology was established in 1984 Encom Technology
and has been involved in the exploration 
software and services in the fi elds of geology 
and geophysics, GIS, maps and database 
development. The major goal of Encom is 
to develop a range of exploration software 
programs which would run on less expensive 

microcomputers. The business expanded 
to consulting and training in geo-software. 
Encom has about 30 employees and is an 
Australian owned fi rm operating both locally 
and globally. It is a professionally managed 
fi rm, which is involved in the advanced 
technological development and designing and 
services. Over the last 20 years Encom claims 
to have developed a reputation for innovation 
and leadership in software at the global 
level for geological related areas including 
petroleum and mineral exploration projects

The main customers for Encom are the 
research organisation dealing with geological 
and mineral research and exploration and the 
government’s Geoscience Department within 
Australia. Outside Australia, Encom’s customer 
base includes various geological institutions 
and mineral exploration agencies from different 
parts of the world both in the developing and 
developed countries. Besides, the fi rm partners 
with CSIRO, SRK consulting, Geosoft, Des 
Fitzgerald Associates, Spectrum Data (private 
fi rms and some professional associations in 
exploration geophysics).

Encom is the leading innovator and major 
supplier of specialist software, data and 
services to petroleum and mineral exploration 
industries in Australia and other parts of Asia 
and Latin America. Some of its innovations 
which it terms as ‘fl agships’ are: a) Encom 
Discover is claimed to have become the leading 
GIS software for geologists all over the world. It 
is tool to effectively compile, visualise, analyse 
and map spatial geoscience data. b) Encom 
Profi le Analyst Profi le Analyst is software which connects 
geophysical data, modelling, satelite imagery,
geochemistry and geological mapping in a 
single interactive interpretation environment.

The fi rm places high importance to R&D, 
marketing and IP related activities; and medium 
importance to IT and engineering consultancy 
and services in generating KISA. The fi rm created 
a specialised R&D centre where IT professionals 
and professionals with mining engineering and 
geological sciences background are working. 
As a fi rm involved in the specialised activity of 
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geosciences and mining exploration much of 
the inputs to KISA are sourced internally from 
its R&D centre. While software professionals 
are mainly involved in developing customised 
products and processes and designs; 
professionals in geosciences provide expertise 
in geophysical interpretation, exploration data 
integration, imaging, mapping, survey planning 
and quality control. The fi rm has developed 
expertise in developing specialised database 
services for various clients on closed networks 
on the Internet.

The fi rm had given high importance to 
recruitment of professionals with specialised 
skills to combine and work in interdisciplinary 
framework. The ability and skills of professionals 
with geological and mining background who can 
combine their professional skills with software 
and IT related activities are the main factors in 
the selection of personnel recruitment.

In terms of the product and market life cycle
and the types of inputs essential and important 
for generating KISA, the fi rm places high 
importance to R&D and marketing along with 
its business plan.

World.Net was established in 1997 as a 
result of a merger two computing based 
travel companies. Its primary activities 
commenced primarily as corporate and 
government applications and R&D company

in the travel industry. For about 3 years since 
its establishment the fi rm worked mainly R&D 
through self and government aided fi nance 
through contracts. In the fourth year they were 
able to develop products, which have put the 
fi rm in business at the world level. The fi rm has 
a turnover of $ 4 million and employs about 65 
people in its three offi ces in Australia, Malaysia 
and Britain. 95% of the revenue of the fi rm is 
generated through exports.

The three largest customers or clients of World.
Net are: Wales Tourism Board; Marketing 
Birmingham (both in U.K) and Reliance Group, 
Malaysia. Relations with these clients are long 
term and now entering almost 5 years. The 
relationships with these clients have been 

quite crucial in providing inputs to the process 
of innovation at the R&D unit  at World.Net. 
During the last three years the fi rm extended 
its main customers to Yorkshire Tourism Board, 
U.K., Central Coast and Hunter Valley, NSW, 
Australia, and a fi rm in U.S.A. 

The recent innovation includes MICE which 
is an integration of a product management 
suite through a MXL engine that includes a 
marketing database. This was given to a fi rm 
in Birmingham. This product serves events, 
conventions and bookings. The fi rm moved 
into an internet based space where individual 
small hotel operators can manage their own 
product and manage booking information.
Closely linked to this is also the development 
of  ‘Website Management System’, which 
was developed and designed internally. The 
software based products developed can be 
characterised as incremental innovations.

The fi rm places considerable importance to 
R&D and different types of consulting such as 
engineering and management including IT for 
generating KISA. However, the consulting inputs 
can be seen only as marginal inputs compared 
to the internal innovation infrastructure and
skills through personnel. The fi rm began as an 
R&D based fi rm through the grant of 2.0 AU$ 
million from Austrade, R&D and ICT related 
grant programs. The fi rms has become self 
reliant over the years to generate products and 
services for different clients and customers. 
The fi rm uses external inputs but not for 
generating KISA but to aid its administrative 
and managerial skills in obtaining grants and 
interacting with government and other offi cials. 

As evident from the responses above, the fi rm 
places high importance to R&D and consulting 
for developing products both in terms of product 
and market life cycle. While R&D is given high 
importance, it is the market and the demand 
pattern emerging in the travel and tourism 
industry and its structure, which is seen to be 
driving the innovation process.

Some conclusions can be extracted from 
these two cases:
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Firstly, our survey indicated that 91 percent 
of the fi rms undertake some form of R&D 
among other inputs is further confi rmed by 
the two case studies indicating that the R&D 
plays an important role in the generation of 
KISA. However, the defi nition of what actually 
constitutes R&D in the case of software fi rms is 
rather variable concept and term. In contrast to 
the conventional notion and indicators of R&D 
which, refers to a laboratory, professionals with 
Ph.D degrees and patents or research papers 
as output, R&D in software fi rms is more to do 
with producing coded software products, design 

and copyright patterns, strategies in assimilating 
information and knowledge fl ows from a variety 
of sources and clients. Service is an important 
function of the R&D unit in software fi rms.
Secondly, much of the R&D and other inputs of 
KISA are geared towards innovation products, 
which can be more meaningfully described as 
little more than incremental innovations rather 
radical innovations.

Thirdly, whereas the survey indicated that 
only 20 percent of the fi rms surveyed used 

In the product life cycle the inputs to KISA that were indicated are shown as follows:

Creation Phase
Maturing 

Phase
Standardisation 

Phase

R&D
IT consulting 
Engineering 
consultancy 

R&D R&D

In all the three phases in-house R&D capabilities are seen as being crucial in providing inputs for 
KISA.

In the market life cycle the inputs to KISA that were indicated are shown as follows:

Start-up Entrepreneurial Professional 
Mgt

Expansion

IT consulting IT consulting
Market related
R&D

Market 
related
R&D

R&D

government programs and the most important 
innovation product was developed through self 
funding to the extent of 87 percent, the two 
case studies gives further insight. The two 
case studies which are medium sized software
fi rms indicated that government programs 
and schemes in ICT have played an important 
part both in establishing an in-house R&D 
base and in developing important software 
products which enabled the fi rms to sustain 
market expansion over the years. What is also 
further revealed is the fact that interaction with, 
and learning from, public research agencies 
and government departments and programs 
played an important part in KISA as they are 
the main customers. Further, the R&D intensity 
of the fi rm and its ability to interact and derive 
benefi ts from the government programs and 
research agencies appears to be related to size 
and sector of operation of the fi rm. This needs 

to be further investigated.

Fourthly, our case studies have further 
confi rmed the importance of tacit and informal 
component of KISA, which is person and 
organisation embodied and played a crucial 
role both in the market expansion and product 
development activities. It was also seen to be 
important for absorbing and assimilating inputs 
for the generation of KISA.

Fifthly, skills and skilled personnel being 
important pillars of the software fi rms, training 
for updating skills and retaining personnel in 
a situation of rapid technological advances 
in ICT industry appears to be problematic for 
sustaining the capabilities both technical and 
organisational.
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Sixthly, there were notable concerns regarding 
outsourcing of KISA to foreign countries with 
serious implications for future.

3.8  Summary 

The study of KISA in software fi rms in Australia 
sought to achieve a better understanding of 
the nature of innovation processes through 
understanding their use of knowledge-intensive 
service activities (KISA). The software section of 
the KISA project as a whole thus provides some 
insights into the development and activities of 
a growing but vitally important area of most 
modern economies. While many of the fi ndings 
are not new, they suggest there are several 
areas from which the industry could benefi t 
as software is a growing sector in Australia. 

The major characteristic elucidated by the 
study of KISA in software fi rms in Australia was 
that fi rms perceived that the fi rm carried out the 
most important KISA internally. Interestingly only 
two KISA (employment agency services and 
Intellectual Property services) were perceived to 
be carried out externally. The purchase of KISA 
was found to be oriented to strengthening the 
core capabilities of the fi rm and to seeking new 
knowledge. There was a mix of both internal and 
external expertise for strategic development 
and advice, and research and development. 

These issues provide an interesting perspective 
on the manner that software fi rms in Australia 
utilise Knowledge Intensive Service Activities 
and the subsequent impact on service 
innovation. Indeed the software fi rms indicate 
a signifi cant level of ingenuity and ability in 
the sector. These characteristics provide an 
interesting basis from which to investigate 
further characteristics of fi rms in the study as 
well as allowing for some further investigation 
of other fi rms involved in the software industry 
in Australia. There are also issues arising from 
the fi ndings of the current study relating to the 

following:

• Marketing. A skill rarely possessed by the 
original entrepreneurs and continues to be 
critical to success and a central capability, 
which it is hard to outsource, especially on a 
longer-term basis;

• Intellectual Property. The industry is in 
need of specialised knowledge regarding their 
product IPR;

•  Management education. Many entrepreneurs 
in the fi eld have no experience of the particular 
problems of growth or growth in an industry as 
fast-moving as software;

• R&D-related access to external expertise. 
R&D is considered a core capability but external 
partnerships are still limited;

• Skilled personnel is needed in specifi c fi elds, Skilled personnel is needed in specifi c fi elds, Skilled personnel
especially in the product development and 
marketing fi elds;

• Collaboration and network building. This is Collaboration and network building. This is Collaboration and network
a critical element of information sharing with 
suppliers, competitors and customers;
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4.1 KISA in the 
Innovation Process

The study reported here sought to achieve a 
better understanding of the nature of innovation 
processes through the analysis of the use by 
fi rms of knowledge-intensive service activities 
(KISA). The main conclusions are as follows:

One of the important points arising from this 
study relates to the meaning of KISA. The 
survey of fi rms, interviews and case studies 
suggest that there are information fl ows and 
knowledge fl ows between different actors in the 
network space of the fi rm. KISA is generated 
within the fi rm or through interaction processes 
with customers and external providers in the 
network space. One needs to distinguish 
between inputs/providers of inputs to KISA 
and KISA itself. KISA specifi cally refers to the 
‘activity’ performed between two or more 
actors.

In the knowledge economies KISA can be 
considered as an important dimension of 
innovation in fi rms contributing to their market 
dynamics and success. KISA has both tacit 
and codifi ed dimensions and its manifestation, 
generation and effectiveness to have an 
impact is mediated through professionals and 
their skills. The latter is an important feature of 
organisational and institutional innovation.

From the exploration of the software industry 
(chapter 2) it is quite clear that there is a negative 
balance of trade in ICT as a whole and software 
in particular. Comparing the developments and 
lessons of experiences after the success of 
Silicon Valley, Bangalore, Noida and Hyderabad 
ICT clusters in India, Singapore, Ireland and 
other parts of the world there is a need for 
policy focus on developing cluster based 

regional and sector oriented policies 
for the software industry in Australia.
Software is likely to play a signifi cant role in 
the coming decade or two of the knowledge 
economy. Universities through institutional and 
organisational innovations can play a signifi cant 
role in such cluster-based policies.

The software industry in Australia has a large 
component of small fi rms which lack R&D and
other KISA related support structures. Such 
support structures are generally provided by 
technology parks via clusters in countries such 
as India. There may be some good examples 
and experiences which needs to be further 
explored. Much of the KISA in small software 
fi rms is related to incremental innovation.

There is a need for specifi c statistical data for 
the software industry as there are no ABS data 
on the numbers of Australian software fi rms per 
se, the available information referring to fi rms in 
the computer and related activities sector as a 
whole. In the fi nancial year 2000-2001, there 
were 18,361 computer services companies in 
Australia. Of this number, 94.6 percent of these 
fi rms are classifi ed as computer consultancy. 
The majority of the sector is composed of very 
small companies, 86.4 percent of the computer 
services companies have only 1-4 persons 
employed, while 0.8 percent of the companies 
have more than 100 persons employed. These 
bigger companies employ more than four times 
the personnel of the smaller companies and 
account for 77 percent of total income of the 
sector (AU$ 77,518.2 in 2000-2001 fi nancial 
year). The total number of Australian software 
fi rms can however be estimated from the self-
reporting database ‘Kompass’. In 2002 1,654 
software companies have registered into this 
database. constituting an absolute lower bound 
of the number of software fi rms in Australia.

4. Conclusions
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The fi gures from Australia show that information 
technology professionals form the largest 
group of occupations in the industry, with 70-
80 percent share of employment of all KISA-
related occupations in this sector. Towards 
the end of the 1990s, the relative growth 
of employment was, however, very high in 
fi nancial and personnel administration, and in 
sales promotion, suggesting an expansion in 
terms of management capabilities of the fi rms.

Several conclusions may be drawn from the 
online survey, semi-structured interviews and 
case studies about the natureof innovation 
of The fi gures from Australia show that 
information technology professionals form the 
largest group of occupations in the industry, 
with 70-80 percent share of employment of 
all KISA-related occupations in this sector. 
Towards the end of the 1990s, the relative 
growth of employment was, however, very high 
in fi nancial and personnel administration, and 
in sales promotion, suggesting an expansion in 
terms of management capabilities of the fi rms.

Several conclusions may be drawn from the 
online survey, semi-structured interviews and 
case studies about the natureof innovation of 
software fi rms and their activity. These include:

software fi rms and their activity. These include:

• Innovation was generally characterised as 
incremental changes which mainly improved/
additional functionality and/or a better 
performance to cost ratio;

•  The use of external services was not a standard 
operational procedure in the development of 
innovation products;

•  The main barriers to seeking external expertise 
were cost constraint, with other economic 
factors such as high innovation costs and great 
economic risk constituting major challenges 
facing the innovation process;

• Cost constraints meant that the majority of 
the services used for development of innovative 
products/services were sourced in-house. 

IT technical, development, management, 
marketing and engineering advice is heavily 
sourced in-house, with IT training, employment 
services and IP related services being sourced 
relatively more often from external private 
sector businesses and seldom from public 
sector research agencies;

•  If expertise is not sourced in-house it is largely 
procured from within the local geographical 
area. In contrast, many of the services/products 
are not just sold to local markets but also 
across the regional, national and international 
markets;

• A large proportion of fi rms regard their in-
house Research and Development as the 
strength underpinning their ability to innovate. 
The additional innovation capabilities that the 
majority of fi rms would like to achieve are 
marketing skills and intellectual capital in the 
form of the skills and knowledge held by their 
human resources;

•  Many fi rms have long-term relationships with 
customers and their customers’ requirements 
are an important driver of innovation in product 
or production process. The main sources of 
information and ideas came from within the 
fi rm or from customers. Consultancy fi rms and 
public patent documents were largely irrelevant 
as sources of information and ideas;

• More than half the fi rms use copyright 
systematically as a formal method of protection. 
A number of informal methods are used more 
systematically by companies, which include 
secrecy, complexity of design and speed 
to market. Patents are largely not used by 
software fi rms;

• The public sector appears to play an important 
role in encouraging innovation within the 
software industry as more than forty percent 
of the fi rms interviewed accessed government 
grants. When asked why they did not apply for 
such assistance, 56 percent of fi rms mentioned 
that the preparation of the grant application 
was too costly in terms of time and resources 
or the processing time took too long. These 
fi rms also mentioned that the requirements and 
paperwork were too complex;  
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• The role of providers such as government 
laboratories, universities or technology-transfer 
agencies is important to the development of 
the innovation system. Firstly, these public 
sector organisations are able to produce 
best practices and services at optimum 
standards. In turn, these services may also 
set examples for industries or private fi rms to 
follow. Secondly, the public sector may have 
more resources and expertise to conduct such 
activities. Thirdly, they have the capability to 
invest in infrastructure and technology, where 
private sector fi rms may not. 

• Overall the study shows the need to further 
explore the concept of KISA as an important 
and different input into innovation processes 
from more traditional approaches such as R&D 
analysis. The study of KISA also shows the 
importance of organisations from the network 
space of fi rms as non-commercial inputs to 
innovation. 

4.2 Emerging Policy 
Themes

The fi ndings suggest the need for a better 
understanding of KISA at the policy level 
especially for any assessment of innovation 
policy interventions. The following policy 
themes emerged from the study:

• The need of policies oriented to facilitate the 
‘interactivity’ of the different elements of the fi rm 
operating space as software fi rms, KIBS, RTOs 
and other organisations in the network space 
form a ‘knowledge network’ highly important 
for developing KISA and for the co-production 
of innovation capability of the industry;

• Support is needed in all spectrums of 
innovation activity; from the small improvements 
to the production of radical ‘new’ innovations; 
and from the initial stages of the innovation 
process to the commercialisation phase. 
Recognising the multidimensional aspect of 
innovation allows for a better design of policies 

and programs that are no only general but also 
tailored to the characteristics of the innovation 
process in software fi rms;

• Evidence suggests that internal KISA is 
critical for the development of both innovative 
activity and the market differentiation of the 
fi rm’s core business in both small and large 
fi rms.  Policies oriented to provide support to 
internally develop the core KISA relates both to 
the availability of technology and the training, 
skills and education of the human resources; 

•  Instruments that encourage a more software 
industry oriented research in related university 
departments is needed to increase the 
frequency of university-industry KISA and to 
infl uence the teaching curriculum;

• Supporting external knowledge intensive 
services for KISA is especially important 
for the small companies that have not the 
purchasing resources or are not fully aware of 
the importance of KISA. Programs to assist 
the development of ‘Knowledge Networks’ to 
access and facilitate KISA would provide the 
mix of users and producers of knowledge and 
the mix of companies of different sizes and 
specialities. KISA transactions from the network 
space are often non-commercial which facilitate 
participation in KISA of the smaller software fi rms;

•  Policies oriented to support ‘clusters’ would 
strength local and regional innovation systems 
and facilitate the availability of specialised 
knowledge providers in the local area. 
University research departments and public 
institutions have an important role to play in the 
development of these clusters;

•  Programs need to be tailored to the timescale 
and capital needs of the industry. Funding 
applications that require specialised consulting 
services to be successful would not reach 
many of the small fi rms that form the software 
industry in Australia;

• Finally, government policies have a role in 
promoting the awareness of the role of KISA 
in innovation of the software industry and in 
strengthening its competitiveness.
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Appendix : Case Studies of 
Specialised Firms

Case Study A - Encom Technology 

1. Background Information

Encom was established in 1984 and has been involved in the exploration software and services 
in the fi led of geology and geophysics, GIS, maps and database development. The major goal of 
Encom is to develop a range of exploration software programs which would run on less expensive 
microcomputers. The business expanded to consulting and training in geo-software. Encom has 
about 30 employees and is an Australian owned fi rm operating both locally and globally. It is a 
professionally managed fi rm, which is involved in the advanced technological development and 
designing and services. Over the last 20 years Encom claims to have developed a reputation 
for innovation and leadership in software at the global level for geological related areas including 
petroleum and mineral exploration projects. Encom is specifi cally involved in the development 
and services in the following :

• Products and Services

• Software

• Tape Services

• Maps&Data

• Consulting

• Training

1.1 Customers

The main customers for Encom are the research organisation dealing with geological and mineral 
research and exploration and the government’s Geoscience Department within Australia. Outside 
Australia, Encom’s customer base includes various geological institutions and mineral exploration 
agencies from different parts of the world both in the developing and developed countries. 
Besides, the fi rm partners with CSIRO, SRK consulting, Geosoft, Des Fitzgerald Associates, 
Spectrum Data (private fi rms and some professional associations in exploration geophysics.

1.2 Recent Innovations
Encom is the leading innovator and major supplier of specialist software, data and services 
to petroleum and mineral exploration industries in Australia and other parts of Asia and Latin 
America. Some of its innovations which it terms as ‘fl agships’ are: 

a) Encom Discover is claimed to have become the leading GIS software for geologists all over the 
world. It is tool to effectively compile, visualise, analyse and map spatial geoscience data;

b) Encom Profi le Analyst Encom Profi le Analyst is software which connects geophysical data, modelling, sattelite imagery, 
geochemistry and geological mapping in a single interactive interpretation environment; and
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c) Training modulesTraining modules

2. The Importance and Use of KISA

High Imporatance Medium Importance Low Importance

Research &Development
Marketing
IP related activities

IT consulting
Engineering consultancy
Service development

Organisational aspects
Employment agency –supply of 
personnel

The fi rm places high importance to R&D, marketing and IP related activities; and medium 
importance to IT and engineering consultancy and services in generating KISA. The fi rm created 
a specialised R&D centre where IT professionals and professionals with mining engineering and 
geological sciences background are working. As a fi rm involved in the specialised activity of 
geosciences and mining exploration much of the inputs to KISA are sourced internally from its 
R&D centre. While software professionals are mainly involved in developing customised products 
and processes and designs; professionals in geosciences provide expertise in geophysical 
interpretation, exploration data integration, imaging, mapping, survey planning and quality control. 
The fi rm has developed expertise in developing specialised database services for various clients 
on closed networks on the Internet.

The fi rm had given high importance to recruitment of professionals with specialised skills to 
combine and work in interdisciplinary framework. The ability and skills of professionals with 
geological and mining background who can combine their professional skills with software and IT 
related activities are the main factors in the selection of personnel recruitment.

In terms of the product and market life cycleproduct and market life cycle and the types of inputs essential and important for 
generating KISA, the fi rm places high importance to R&D and marketing along with its business R&D and marketing along with its business 
plan.plan.

3. Collaboration and Interaction with External Clients and Customers

Encom engages in mainly formal contracted collaboration with private sector KIBS, government 
departments, universities, customers and other fi rms within the same industrial group or network; 
and gives high importance to universities and public research institutions and fi rms in the network 
group. As noted earlier, Encom is interacting with mainly research institutions (geology and mining 
related) such as CSIRO, universities and government departments. The fi rm partners with CSIRO, 
SRK consulting, Geosoft, Des Fitzgerald Associates, Spectrum Data (private fi rms and some 
professional associations (Australian Society of Exploration Geophysics; society of Exploration 
Geophysics; and Petroleum Exploration society of Australia) in exploration geophysics. The 
fi rm interacts with external business enterprises but had given medium importance to such 
collaboration.  These are the main external clients and customers whose demands and interaction
processes have led to developing products and services. Thus external clients and customers 
are important inputs for KISA generation internally by Encom and as such there is very little KISA are important inputs for KISA generation internally by Encom and as such there is very little KISA 
that is obtained externally by the fi rm.that is obtained externally by the fi rm.
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4. Firm Capabilities, Mix and Match Process for Generating KISA
Encom’s technological capabilities in developing products and processes and catering to a 
variety of specialised services is mainly dependent on the expertise and skills of its professionals 
who work in interdisciplinary teams work in interdisciplinary teams consisting of software, engineering and geoscience 
backgrounds. As a fi rm, which is also sustained through in-house R&D centre, Encom has given 
considerable importance to training which combines professional, technical and marketing skills 
as the professionals themselves undertake the marketing processes. As the Manager of the fi rm 
observed, these are called ‘hybrid’ teams‘hybrid’ teams working on projects which are of interdisciplinary nature 
and mostly interacting with research institutions and government departments in geosciences, 
mining and exploration. Within these teams the fi rm has identifi ed certain key professionals whom 
it terms as ‘Product Champions’ who co-ordinate projects and regulate interaction with various 
clients and customers. These key persons are referred to as  ‘cheap innovator’, ‘thinker’, and 
‘creator’ who are instrumental for absorbing information and knowledge fl ows and interaction 
processes for generating what we term as KISA. It was quite explicit in our discussions that such 
key personnel and their expertise cannot be easily obtained externally on contractual basis. These 
key personnel ie ‘Product Champions’, are endowed with ‘tacit knowledge’ and ‘competencies’ 
which are person embodied and are generally developed through processes of ‘learning by 
interaction’ or ‘learning  by doing’ over a period of time.

5. Challenges to the Innovation Process
The main barriers that the fi rm faces in their innovation process is shown below:

• Economic risk
• High innovation costs
• Lack of appropriate fi nancing
• Lack of market information
• Strict standards and regulations
• Competitors

Among the barriers noted above, high innovation costs and economic risks are the two most 
important factors which stand out in so far as the product development and software development 
is concerned. Given that the software programs are highly open to infringement and copying, the 
fi rm gives high importance to ‘copy rights’ and ‘license agreements’ to protect their IPR. Some 
other challenges that the fi rm confronts in accessing inputs to KISA generation are indicated as 
below. Much of the problem seems to be too much of ‘secrecy’ prevailing in the software fi rms 
which are dispersed in Australia across big distances in cities.

• Refusal to license patents and copyrights by other fi rms;

• Refusal to transfer know how by other fi rms.

Other important challenge is the training in the specialised area of geological and geophysical 
sciences relating to software and retaining the personnel.  As the company is developing software 
at the cutting edge – developing for global markets has been expressed as one of the serious 
challenges.

6.Government Programs
Encom places considerable importance to government programmes and schemes in the fi eld of 
ICT but much of the fi rms interaction and partnering is with CSIRO divisions dealing with mineral 
and geophysical exploration to commercialise geophysical and geological interpretation software 
developed under AMIRA (Mineral industry association scheme) sponsorship. Encom also works 
with NSW Department of Mineral Resources by managing its open fi le airborne geophysical 
survey data and seismic data archives. 
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Case Study B: World Net
1.  Background Information

World.Net was established in 1997 as a result of a merger two computing based travel companies. 
Its primary activities commenced primarily as corporate and government applications and R&D 
company in the travel industry. For about 3 years since its establishment the fi rm worked mainly 
R&D through self and government aided fi nance through contracts. In the fourth year they were 
able to develop products, which have put the fi rm in business at the world level. The fi rm has a 
turnover of $ 4 million and employs about 65 people in its three offi ces in Australia, Malaysia and 
Britain. 95% of the revenue of the fi rm is generated through exports.

2.  Customers

The three largest customers or clients of World.Net are: Wales Tourism Board; Marketing 
Birmingham (both in U.K) and Reliance Group, Malaysia. Relations with these clients are long 
term and now entering almost 5 years. The relationships with these clients have been quite 
crucial in providing inputs to the process of innovation at the R&D unit  at World.Net. During the 
last three years the fi rm extended its main customers to Yorkshire Tourism Board, U.K., Central 
Coast and Hunter Valley, NSW, Australia, and a fi rm in U.S.A. 

2.2.  Recent Innovation

The recent innovation includes MICE which is an integration of a product management suite 
through a MXL engine that includes a marketing database. This was given to a fi rm in Birmingham. 
This product serves events, conventions and bookings. The fi rm moved into an internet based 
space where individual small hotel operators can manage their own product and manage booking 
information. Closely linked to this is also the development of Website Management System, 
which was developed and designed internally. The software based products developed can be 
characterised as incremental innovations.

2. The Importance and Use of KISA

High Importance Medium Importance Low 
ImportanceImportanceImportanceImportance

IT consulting activities
Research and Development
Management Consultancy for 
products 
Engineering Consultancy for 
product
Strategic and Business Plan

Marketing 
Employment Agency
Service Development

IP related
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The fi rm places considerable importance to R&D and different types of consulting such as 
engineering and management including IT for generating KISA. However, the consulting inputs 
can be seen only as marginal inputs compared to the internal innovation infrastructure and skills 
through personnel. The fi rm began as an R&D based fi rm through the grant of 2.0 AU$ million 
from Austrade, R&D and ICT related grant programs. The fi rms has become self reliant over 
the years to generate products and services for different clients and customers. The fi rm uses 
external inputs but not for generating KISA but to aid its administrative and managerial skills in 
obtaining grants and interacting with government and other offi cials. 

2.1 KISA in the Product Life Cycle

In the product life cycle the inputs to KISA that were indicated are shown as follows:

Creation Phase Maturing Phase Standardisation 
Phase

R&D
IT consulting 
Engineering consultancy 
(all for product development)

R&D is most 
important

R&D

In all the three phases in-house R&D capabilities are seen as being crucial in providing inputs for 
KISA.

2.2 KISA in the Market Life Cycle

Start-up Entrepreneurial Professional Mgt Expansion

IT consulting IT consulting
Market related
R&D

Market related
R&D

R&D

As evident from the responses in 2.1 and 2.2, the fi rm places high importance to R&D and 
consulting for developing products both in terms of product and market life cycle. While R&D 
is given high importance, it is the market and the demand pattern emerging in the travel and 
tourism industry and its structure, which is seen to be driving the innovation process.
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3. Network and Informal Basis for KISA

As the table bellow shows that the fi rm places high importance to personal and friendly mode 
informal relations with other fi rms, competitors, KIBS, industry associations and with personnel in 
government departments. The only formal relations the fi rm indicates is with customers. The fi rm 
operates from Sydney but much of its customer and market expansion base is outside Australia 
in Malaysia, U.K and to lesser extent in USA. Even though the fi rm operates in a network space 
interacting with a variety of clients and customers in the travel industry and tourism boards of 
governments in UK and Australia, ,much of the sustenance of company and its marketing success 
is some how related to the leadership of the fi rm and his/her network of informal relationships.

Partners
Formal Informal High 

importance
Medium 
importance

Low 
importance

Other fi rms

Competitors

Customers

KIBS

Govt.Depts.

Universities

Industry 
Associations

In many cases, the acquisition of knowledge has been through an informal process of engagement 
with other fi rms and not through formal contractual arrangements.  It is in this engagement that 
the fi rm is able to customise the knowledge to its own needs and to successfully transfer and 
integrate it into the fi rm’s innovation processes. This aspect of informal processes playing an 
important role is also substantiated through the case studies. For instance, the CEO of World.
Net, Mr Norriss (one of our case studies) explained that the main reasons for overseas expansion 
to Malaysian markets was triggered by friendly relations there: ‘We went into the market on the 
basis that we know people. The Chairman and Managing Director of Reliance Travel (Malaysia) 
was somebody that I had known for over 20 years. He is a personal friend of mine. He came 
down looking for a consultant and I built the piece of software that has become what they now 
have. Then, as a result of doing that, we expanded to other companies and countries. And we did 
it by just going there and attending trade shows and knowing people. In the end, we got enough 
that we thought, ok, we will open up an offi ce. So we opened up an offi ce there(Malaysia)’.

Another feature of importance for Network KISA for World.Net is that it has been partnering with 
Australia Hotel Association, Tourism Wollongong, Coolangatta Tourism in Australia for developing 
technology through federal grants. The other partners with whom the fi rm had developed
partnerships are the Tourism boards in UK and Malaysian government.
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4. KISA mix and match process

Much of the inputs to KISA is generated internally but as the fi rm is involved in marketing of 
tourism related and travel related software, it is interacting with a variety of clients and customers. 
What is the mechanism or organisational style that the fi rm adopts for generating KISA has led 
to the following observation:

“… We have a group called OVER SIGHT in the fi rm consisting of senior members from commercial 
area, management area and particularly the CEO. They are basically the custodians of our products 
and services. Any area that comes up with an idea with regard to the product has to go through that 
group. We also have a project manager linked to this group co-ordinating client related activities 
and development related activities for products”.

It is clear that there is an organisational form consisting of CEO or head of the fi rm and a managerial 
team that is responsible for absorbing and assimilating crucial inputs to generate KISA.

5. Challenges to Innovation

In terms of the challenges to innovation process the fi rm identifi es high innovation costs and lack 
of market information as the major barriers. From the perspective of future challenges the fi rm 
identifi ed the following:

• Continue to hire the right people to maintain client confi dence in the company’s 
competence and as well as retaining key staff;

• Product development to cope with competitors. As the company is expanding its 
business operations in Malaysia the fi rm has to now compete for the important market 
opened up by Malaysia’s super IT city. Developing products for the global level is a big 
challenge as seen by the fi rm.

• Staff training is seen as very important as the rate of technology obsolescence is 
increasing and as technology is advancing very fast.

5. Government Programmes

Government programmes have been very critical and important in the case of World. Net both in 
terms of establishing its R&D base through grants, as mentioned earlier, and through partnering 
with local and state government tourism bodies for technology and product development. The 
during the last two years has been interacting more with U.K and Malaysian governments and 
their respective tourism departments. Compared to 65% of the small software companies (1-10 

personnel) World.Net can be considered as a medium sized company with 65 personnel. 
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