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Abstract

This article describes a project, called GENESIS, developed to co-ordinate the creation and operation of enterprise generation centres around Brazil. The main goals of this project are: (1) to create the necessary environmental conditions for young entrepreneurs to establish their own software companies; (2) to stimulate the introduction of entrepreneurship teaching in the official curriculum of Computer Science and related areas in the Brazilian universities; (3) to study, implement and deploy models of enterprise generation, and to assess their effectiveness in creating world class enterprises. This article presents the GENESIS model of enterprise creation and the quantitative and qualitative results of the project since its beginning.

INTRODUCTION

The software development industry is one of the fastest growing in the world, estimated to be around US$ 100 billion by the year 2000. In contrast with more traditional industries, software development is intensive in human knowledge and creativity, and much less dependent on large capital investments. Therefore, this industry represents a concrete business opportunity for start up companies. Over the last decade, several countries have set up investment programmes to develop a national software industry capable of acquiring a sizeable portion of the global software market (China, New Zealand, India are some examples). 

In 1992, the Brazilian Government started a national programme, called SOFTEX, with the objective of stimulating the creation and development of a software industry of world class quality (SOFTEX, 1998). To succeed in its mission, SOFTEX relied on a science and technology system in computer science which has grown more than 500% over the last 5 years and is the largest in Latin America. 

SOFTEX is composed of 20 enterprise support centres (ESC) geographically distributed in 15 states of the country. Each ESC has several affiliated companies in varying degrees of maturity, which use SOFTEX support to develop and market their products. There are over 600 companies affiliated to SOFTEX and several of them have already being successful in selling software and services abroad. Each SOFTEX ESC works as a virtual incubator or business centre. The distributed structure of the SOFTEX ESC operates under the guidance of a not for profit organisation, called the SOFTEX Society, which is responsible for setting up the goals and monitoring the results of the ESC and their affiliated companies.

The success of the SOFTEX initiative depends directly on the existence of a large basis of high quality software enterprises. Although new high quality software companies were naturally emerging in the country, it was necessary to start an induction process to boost the generation of new software enterprises in Brazil with two main goals. First, to stimulate the creation of companies from recently graduated students from the Brazilian universities. Second, to significantly increase the number of software companies affiliated to SOFTEX. With these goals in mind, the SOFTEX Society started in 1996 a project called GENESIS – Generation of New Enterprises in Software, Information and Services (GENESIS, 1998).

Although the second goal seems rather obvious, the first one requires some explanation. On the one hand, software technology changes very rapidly, with major breakthroughs in the technology happening more often than in most fields. On the other hand, the software industry is heavily based on high qualified human resources. Therefore, the university, as the allegedly main producer of new knowledge in Society, is a natural candidate as the cellar of the necessary technology for the new companies. Furthermore, former undergraduate students seem to be a natural source of young entrepreneurs, since they master the necessary technical skills in this very fast evolving field.

However, two major challenges faced the development of the GENESIS project. First, academic departments in the Brazilian universities and, in particular, the Computer Science departments, did not know how to implement and manage an enterprise generation process. Second, the undergraduate students at those departments did not receive any entrepreneurship training during their education and, therefore, did not have the necessary entrepreneurial skills to start and manage a new enterprise. The GENESIS project would have to define and implement an enterprise generation model capable of supply the academic department and the young entrepreneurs, the skills they lacked.

Therefore, an initial enterprise generation model (da Silva and Araújo, 1996) was developed as an adaptation of the TOP Project of the Twente University (Twente, 1996). Then, a nation wide public tender was issued to select the localities that would host the enterprise generation centres (called GENES) of the Project. The tender imposed the condition that any bid should be submitted by a consortium composed by a university with a high quality Computer Science Department and one or more enterprise support organisations. This rule tried to guarantee that every GENES would have assess to the technical and business skills necessary for generation of successful enterprises.

In June, 1997, 12 bids to the national tender were selected for financing. At the end of that year, 97 new software enterprises were generated and some of them have already closed international contracts. The initial model was refined, inspired in the experience developed at the Recife Centre of Advanced Studies and Systems – CESAR  (CESAR, 1998; da Silva, 1997), and is currently being implemented in the GENES. 

This article describes the GENESIS project in detail. Section 2 starts with a brief characterisation of the software industry and defines the necessary conditions for the definition of a software enterprise generation model. In Section 3, the GENESIS enterprise generation model is described. Section 4 shows the national structure of the GENESIS Project. Section 5 describes the total investment on the Project and the results obtained so far. Section 6 presents some conclusions and future goals of the Project.

The Software Industry and the Requirements of an Enterprise Generation Model

Companies in technology intensive sectors, like software development, have particular characteristics that must be taken into account in the definition of an enterprise generation project. On the one hand, it is intensive in knowledge and creativity (individual capabilities) and it requires small investment during the business start up phase. On the other hand, the very same characteristics that make this industry very attractive for an enterprise generation project, present some caveats that must be taken into account in the definition of the conceptual and operational models of the project. In particular, two aspects must be carefully analysed: the entrepreneur background and profile, and the investment pattern necessary for the start up and growth of software firms. 

As for the entrepreneur profile, software enterprises are usually created and run by young entrepreneurs with a good technical background and little administrative and entrepreneurial skills. While this profile is essential in the design and development of the products and services, it does not provide the necessary knowledge for other aspects of running an enterprise, like marketing and commercialisation. The young software entrepreneur is highly motivated and capable, but frequently neglects the fact that his or her technical background amounts for at most 20% of the effort in starting up and running a successful business (Timmons, 1991). 

The start up of a software company follows an investment pattern that is common to several other knowledge intensive industries. It is possible to devise three main investment stages in the life cycle of  a software company:

· Start up: very low investment necessary to start up a business, which requires, apart from the entrepreneurs themselves, computing equipment, Internet connection and an improvised space in someone’s living room. The common figures at this stage vary between US$ 10,000 and US$ 50,000. 

· Product release: once product or service is developed, the company enters the marketing and commercialisation stage, in which a much larger investment is necessary. Common figures at this stage are US$ 50,000 up to US$ 1 million, depending on the product, market structure and the competition profile.

· Global competition: in an environment of global competition companies must be able to reach the global market to keep up with the competitors, even in its local market.  The investment to become a successful global company can exceed the US$ 1 million figure.

This investment pattern reveals that it is possible to start up a software company with small amount of (in most cases) personal resources. However, the further steps in the consolidation of the company as a global player requires much larger investments. At these stages, the existence of venture capital is mandatory. 

Therefore, to be successful, a project to stimulate the creation of world class software companies must establish essential environmental conditions, that addresses the above problems and includes the following elements:

· University links: due to the fast moving pace of the technology, the enterprise generation centres must be closely linked to a centre of knowledge and technology production. This makes universities with good Computer Science Department, a candidate to host a GENE.

· Entrepreneurship teaching: it  is necessary to compliment the technical background of the young entrepreneurs with entrepreneurial skills. In particular, the business plan is an essential tool that the entrepreneur must learn during the enterprise creation process.

· Start up investment: the candidates to new entrepreneurs are professionals that just graduated from university and, therefore, have few, if any, resources for investing in their enterprises. An enterprise generation project must provide some initial investment, during the product or service development time, period in which the new enterprise has no direct income from sales or services. 

· An enterprise generation model: it is necessary to define a clear path from start up to maturity in the enterprise generation process, that can be used to guide the entrepreneur and the supporting organisations involved in the project.

· Financing for commercialisation: after the development of the product or service, companies need sources of investment to successfully position their products in the market. At this point, development banks and venture capital firms must enter the scene. It is important to point out that, although Brazil has a strong financial sector, its structure and operating procedures are not adequate to finance knowledge based industries. Therefore, the financial sector must be stimulated to create new credit lines and change their operating procedures to supply the demand of such industries.

· Training and consulting: given the technical background of the entrepreneurs, continuous support on the business skills necessary to run an enterprise is necessary. The enterprise generation effort must ensure that during the initial stages of enterprise start up, the young entrepreneurs receive this training and that the right environment is established so they continue to be in contact with sources of business knowledge.

The above mentioned elements define the basic structure of a business ecosystem of innovation, very much in the sense defined by Formica in (Formica, 1996, pp. 233-268), in which organisations with  complimentary roles co-operate to establish the conditions for the creation of new enterprises In this ecosystem, the co-existence of various organisations allows the creation of enterprises with greater chances of success than in an isolated environment.

To implement its enterprise generation process, the GENESIS Project required the establishment of such ecosystem in every locality that bid to host a GENE. The quality of this ecosystem was taken into account in the selection process of the GENES.

The Local Environment and the Enterprise Generation Model

The goal of the GENESIS Project is to stimulate the creation of software enterprises capable of competing in the global market. As pointed by Kanter (Kanter, 1996), to succeed in an environment of fierce global competition, entrepreneurs must be rich in three non tangible assets that define the world class enterprise: concepts – the assess to and use of the most advanced knowledge; competence – the capacity to produce up to international standards; and connections – the access to knowledge, competence and markets through international networks. Therefore, the right environment for the creation of world class enterprises must have producers of these assets:

· Universities, research centres and development laboratories: the primary producers of knowledge and technologic competence.

· International trade chambers: facilitate international trade, playing the role of producers of global connections. In particular in Brazil, the SOFTEX enterprise support centres also have this role. 

· Incubators, innovation centres and science parks: these are typical providers of entrepreneurial competence. In Brazil, the Brazilian Support Service to Micro and Small Enterprises – SEBRAE (SEBRAE, 1998) plays a fundamental role in providing entrepreneurs with the necessary business and marketing skills.

On the other hand, new and mature enterprises must be prepared to be intelligent consumers of the knowledge, competence and connections they need to succeed. In some cases, the existence of a broker between producer and consumer helps in the process of appropriation of the necessary assets by the enterprises, in particular in the case of knowledge and technology. Therefore, technology transfer offices are also important players in the ecosystem. The complete environment requires other organisations with specific roles: 

· Local authorities: have the fundamental role to define, implement and support a development policy that offers necessary legal and political conditions for the development and competition of the new enterprises.

· CADE: the role of the Brazilian Administrative Council for Economic Protection (CADE) is of fundamental importance in setting up rules that give the new enterprise chances of fair competition against large multinational corporations in the Brazilian market.

· R&D development agencies: provide the key funding for knowledge and human capital production. Since these assets are in the beginning of the production chain, adequate funding for the higher education and research institutions is essential for the success of an enterprise generation project.

· Development banks and agencies: the finance of the early stages of the enterprise creation requires investment at low interest rates. Development banks, such as the BNB and BNDES in Brazil, have loan schemes that are suitable at this stage. 

· Venture capital firms: have the obvious role of investing in the new enterprises when they reach a more mature state and need to launch products and services in a world wide scale.

· Internal and external competitors: are essential in any ecosystem to assure the creation of strong new enterprises. 
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Figure 1 provides a simplified and schematic view of an ecosystem for the creation of software companies. In the GENES, such ecosystems were created through the establishment of a consortium of organisations in which the roles of consumer and broker of concepts (knowledge and technology), competence and connections were present.

To guide the operation of these consortia, the GENESIS Project created an stepwise enterprise generation model in which three elements are described: the enterprise generation process; the roles of the members of the consortium in each stage, according to their specific profiles; and the world class assets necessary in each stage. Figure 2 shows the enterprise generation model that has being used in the GENES. 
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The enterprise generation model works as a pipeline with multiple stages which can function as entry or exit points. Periodic assessments of the enterprises are carried out in each stage and may result on the finishing of unsuccessful projects. Each stage is explained below:

· Idea Conception: the conception of a product or service should start with the identification or anticipation of a market need and niches. In the software technology, the distance between laboratory and market is getting smaller everyday. For this reason, this stage must have a strong participation of producers of knowledge and technology. Technology transfer offices also play the important role of identifying the market demands for new technology and products.

· Business Planning: in this stage, an idea for product or service is transformed into a business plan, and its market potential is carefully analysed. In this stage, the young entrepreneur receives training in the basic entrepreneurial skills: behavioural characteristics of an entrepreneur and how to build a business plan. The young entrepreneur is also put in contact with more mature entrepreneurs of various economic sectors to learn from their experiences. The result of this stage is an initial business plan of an enterprise. A prototype may also be constructed to assess the technical feasibility of the product. An important tool at this and the following stage is the course called “New Software Ventures Creation” defined by another SOFTEX project called SoftStart, which is described in detail in (Dolabella and da Silva 96). This course has been implemented at the GENES and in over 80 Computer Science Departments in universities all over Brazil.

· Pre-incubation: in this stage, the GENE starts to finance the enterprise creation. To enter this stage, the entrepreneur, the business plan and the prototype (if it exists) are evaluated and selected. In the pre-incubation, the entrepreneur receives direct financing and computing infra-structure for the development of the business plan. The entrepreneurs are assisted by a technical and a business mentor. The technical mentor, usually an university lecturer or researcher, assists in the product development and right technology use. The business mentor, a business consultant or a more mature entrepreneur, provides consulting on administrative, marketing and commercialisation aspects related to the setting up and operation of the enterprise. At the end of this stage, it is expected that the product or service is ready for commercialisation and that the enterprise is formally established.

· Incubation: this is a traditional incubation stage, in which the enterprises that successfully left the pre-incubation stage move to an incubator associated to the GENE. Direct finance is provided only on special conditions and for a restricted and short period of time. Free of charge mentoring is substituted by consulting with subsidised charges.

· Post-Incubation: software enterprises need to be in close contact with the knowledge producers of the ecosystem to be able to improve continuously their products and services and, therefore, to stay competitive. This last stage in the enterprise generation process allow mature enterprises to stay in contact with the whole environment even after the incubation period has finished. In this case, the enterprises move to their own physical location in a science park and do not receive any other subsidy. While the previous stages need investment from external sources, this stage is self sustainable and can even generate resources for the other stages.

· Venture Capital Investment: this is not an actual stage in the development of an enterprise. In the model, it refers to the point in which the enterprises are ready to search for venture capital to support their growth. At this stage, the GENE may provide support and consulting for the entrepreneur on how to prepare his or her enterprise to receive venture capital.

The complexity of the enterprise generation process shows that the ecosystem described above is necessary for the success of an enterprise generation project. After two years of implementation in the GENES, this model has proved its usefulness in making the generation process more effective. 

The GENESIS Project and its National Structure

The GENESIS Project was created in 1996. Since 1997, GENESIS started 20 enterprise generation centres (GENE) in Brazil, spread in 19 cities, covering 13 states. The GENES were selected through national tenders in 1996 and 1997. The first tender received 22 bids and selected 12 GENES which started their operation in 1997. The second tender received 14 bids and selected 8 of them, which started operating in January 1998. The selection process took into account three main factors: quality of the proposal, composition of the consortium and potential impact in the development of the local and regional economy. 

The results of the selection process proved to be satisfactory for a number of reasons: the 10 most important Computer Science Departments in the country are participating in operation of the GENES; the SOFTEX enterprise support centres are actively participating in all 20 GENES; the GENES are present in 4 out of 5 Brazilian regions and in 13 out of 26 states; only 50% of the GENES are located in state capitals, which takes the investments to the interior of the country, contributing to the development of those regions.

The local structure of a GENE is composed of a consortium of organisations as described in the previous sections. One of the members of the consortium is the host of the GENE and co-ordinate its activities. A local co-ordinator is a person responsible for running operations at the local level. Each GENE has a manager which assists the co-ordinator in its daily activities.

There exists a national co-ordination composed of an Executive Co-ordinator and technical and administrative staff. This co-ordination is carried out by the Recife Centre for Advanced Studies and Systems (CESAR, 1997) and is located at the Department of Computer Science of the Federal University of Pernambuco (DI-UFPE,  1997). The national co-ordination is responsible for assessment and evaluation of the results of the GENESIS Project, and to study its future developments.

The Investments and the Results So Far

The GENESIS Project is funded by the SOFTEX Society and by the National Council for Technological Development (CNPq), which provides the necessary resources for the national co-ordination of the project and partial funding for the local operation of the GENES. The funding of the local operation is complemented by the members of the consortium. The investments on the national co-ordination and the local operation of the GENES in 1997 are displayed in Table 1. For 1998, SOFTEX and CNPq plan to invest US$ 1,6 million in the GENESIS Project.

Table 1: Total Investment on the GENESIS Project

CNPq and SOFTEX Investment 



National Co-ordination
US$ 250,000


Local Infra-structure
US$ 650,000


Direct Financing for Young Entrepreneurs
US$ 1,3 million


Direct Funding for Consulting
US$ 100,000

Total CNPq and SOFTEX Investment
US$ 2,3 million

Total Counterpart of the Consortia
US$ 2,7 million

Total Investment
US$ 5 million

Some quantitative results of the GENESIS Project, until December 1997, are displayed in Table 2. These results show that 36 GENE proposals were submitted to the general tenders in 1996 and 1997, amounting to the involvement of over 200 public and private organisations all over Brazil.

Table 2: Some Generic Quantitative Results

Number of GENE Proposals
36

Institutions Involved with the Proposals
240

Number of Selected Proposals
20

Institutions Participating in the GENESIS Project
155

Number of Students Involved with the Project
700

The results of the enterprise generation process in the 12 GENES that started operating since 1997 are shown in Table 3. The Project generated 97 new enterprises in 1997 and 2 of them are already commercialising their products in the American market.

Table 3: Results of the Enterprise Generation Process

New Enterprises
97

Young Entrepreneurs
226

Directed Jobs (including the entrepreneurs)
286

New Products on the Market
12

Gross Revenue in 1997
US$ 600,000

Project Gross Revenue in 1998
US$ 3,5 million

Table 4 shows the costs incurred by CNPq and SOFTEX in the enterprise generation process and the same costs when the counterpart of the consortia are taken into account. The figures consider only the 12 GENES that started operating in 1997.

Table 4: Costs of the Enterprise Generation Process


CNPQ/SOFTEX 
Counterpart Added 

Cost of GENE operation
US$ 190,000
US$ 417,000

Cost of each new enterprise
US$ 23,000
US$ 51,000

Cost of each new entrepreneur
US$ 10,000
US$ 22,000

Cost of each Directed Jobs (including the entrepreneurs)
US$ 8,000
US$ 17,000

Revenue vs. Investment
3,7
8,3

Projected Revenue vs. Investment for 1998
0,6
1,4 

The costs of enterprise generation process are comparable to similar efforts in other countries. For instance, the TOP Project of the Twente University, operating in an environment in which the young entrepreneurs have easier access to other sources of finance at low costs, spent US$ 25,000 per enterprise in the first 5 years of the project (Formica, 1996, pp. 264).

To forecast the results of the GENESIS Project over the next years, let us conservatively consider that only 10% (in general this percentage is around 20% for technology intensive industries) of the 97 enterprises will survive and that only 50% of the survivors will become companies of more than US$ 10 million per year of gross revenue. Considering that software companies pay at least 10% of their revenue in taxes, the 4 successful companies are likely to return US$ 4 million per year back to the Brazilian Government only in direct taxes. This would exceed the Government investment on the generation of the enterprises. It is therefore possible to conclude that projects like GENESIS must be considered as strategic investment for generation of wealth.

Concluding Remarks

Since 1997, the GENESIS Project has created and operate 20 enterprise generation centres in Brazil, which implement an enterprise generation model that is described in this article. After 2 years of operation, it is possible to conclude that: (1) the teaching of entrepreneurship for undergraduate students is essential in the enterprise generation process; (2) the enterprise generation model of the GENES proved to accelerate the enterprise generation process; (3) the GENESIS project has created the necessary environmental conditions for the generation of enterprises from young entrepreneurs that can be competitive in the global market. For 1998, it is being forecast that 120 new enterprises will be generated. The increase of 20% in the generation capacity of the Project is due to the start of operation of 8 new GENES in January 1998. 

One important result of the GENESIS Project is the dissemination of the entrepre​neurial ideas among academic institutions in the country. Furthermore, the rate of the Brazilian economy growth is smaller than its demographic growth. Therefore, projects like GENESIS offer an alternative of job generation for a contingent of high qualified human resources that each year presses the economy.

GENESIS is a conceptual framework that can be applied in other areas with little adaptation. It can also be applied in other countries. This conceptual framework is thoroughly documented (GENESIS, 1996a; GENESIS, 1996b) and a team of consult​ants is available to adapt the programme to other contexts in and outside Brazil.
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