A NETWORK FACTORY: 

PERSPECTIVES AND DEVELOPMENT PROBLEMS

Ivica Veža, Bozenko Bilic and Vinko Belak*

Faculty of Electrical Engineering, Mechanical Engineering and Naval Architecture

R. Boškovića bb, 21000 Split, Croatia

*Faculty of Economics

Radovanova 13, 21000 Split, Croatia

Abstract:
Enterprises in transition countries are in phase of reengineering with a goal of adaptation to the world market conditions. One of the reengineering possibilities is introduction of modern cooperation forms on regional level. Besides the use of vertical and horizontal cooperations the introduction of cooperation networks i.e. Supply Chain Management has been planed recently. In this paper analysis of existing cooperation between enterprises in the County of Split and Dalmatia, regarding the type, field and intensity of cooperation, is introduced. The core competencies of analysed enterprises were defined. The network factory concept for the metal-working industry was deployed in three steps: identifying core vision of an organisation, identifying core competencies and optimisation of core competencies. At the end of the paper expectations and problems which appeared during the network factory process introduction are considered. The major problems are: working and behavior traditions, middle management, motivation and mutual confidence. 

1. INTRODUCTION

Drastic shortening of product life cycle, increase of its complexity and number of variations and transition from mass to serial and even individual production (Mass Customization) are taking place (Piller, 2001). While in mass production for unknown buyers production resources define the product that leads to marketing plan and final buyers, in contemporary, agile production process it is quite the opposite. In modern competition buyers and the corresponding team work together, common resources are used and the solution that satisfies the buyers needs is achieved. Switching from product oriented market to the market oriented to the satisfaction of buyers needs is every day more and more present (Goldman et al., 1996).

Non-flexible production structures can no longer survive on the market, since they can react to changes only with a big time lag, or, in other words, they cannot act - they can only react.  It is necessary to restructure the existing factories that are still mainly organized according to Taylor principle. One of possible restructuring actions is the introduction of new cooperation forms that are based on regional integration. 

With the aim of introducing new cooperation forms (Supply Chain Management, network factory etc.) the existing cooperation between industrial enterprises in a respective region was analysed.

2. ANALYSIS OF COOPERATION BETWEEN ENTERPRISES IN THE COUNTY OF SPLIT AND DALMATIA
A survey was carried out in 59 enterprises in the County of Split and Dalmatia. These enterprises operate in the field of electrical engineering, chemical technology, mechanical engineering, naval architecture and cement production. 35% of the questioned employ fewer than 50 workers (small enterprises), 45% employ between 50 and 500 workers (medium size enterprises) while 20% have more than 500 employees (large enterprises).

The survey investigated core competences of individual enterprises. A core competence can be defined as a systematically linked combination of different technologies and production skills which are used by an individual enterprise as a basis of development of a number of products or for services provision (Prahlad and Hamel, 1990). Core competences of the questioned enterprises are shown in Table 1. The table shows that core competences are mostly related to machining and assembly, i.e. to production planning and control, while they relate little to the development of new products.
Table 1. Core competences of enterprises polled (%)
	Research and development
	9

	Marketing, sale
	12

	Purchase
	6

	Production planning and control
	27.8

	Manufacturing
	16.6

	Assembly
	16.6

	Maintenance
	12


A further step in cooperation analysis was the investigation of types of cooperation. Based on the defined typology of cooperation as well as on the pollees answers the following date were obtained:

· vertical cooperation, being the simplest type of cooperation, is carried out by 64% of enterprises polled,

· horizontal cooperation, linking the enterprises which perform the same activities or even competitive enterprises, is carried out by 5% of enterprises,

· 26% of enterprises participate in supply chain management,

· cooperation network, which is more and more in use in the world (a virtual factory in particular) is used by 5% of enterprises.
Based on the provided answers it may be concluded that the enterprises in the respective area cooperate little, as a rule. Vertical cooperation is the most frequent, particularly in a technological chain, in the machining amd assembly phase (Table 2). These data correspond to the distribution of core competences of the examined enterprises, as shown in Table 1, and to the areas of cooperation, represented in Table 2. New, innovational products are poorly developed since the development is mainly based on licence purchase.
Table 2. Cooperation areas (%)
	Research and development
	7

	Marketing, sale
	23

	Machining of parts
	30

	Assembly
	28

	Quality insurance
	6

	Maintenance
	6


Further, the intensity of cooperation with other enterpsise was examined, results being shown in Table 3. Here it has to be pointed out that even 48.7% of enterprises have no cooperation. Table 3 also shows that enterpsises plan to increase all types of cooperation in the future, particularly with large-scale activities.
Table 3. Intensity of cooperation (%)

	Cooperation
	Today
	Plan

	No cooperation
	48.7
	39.4

	Contantacts are casual
	6.9
	4.4

	Isolated cases of cooperation
	5
	6.8

	Greater activities
	33.1
	35.6

	Large-scale activities
	6.3
	13.8


The number of enterprises with which an individual enterprise cooperate at the same time is between 1 and 10, with a median of 5.8. As for the duration of cooperation it has been found out that 30.7% of enterpsises cooperate with one partner and one activity, 25.7 % work simultaneously on several activities while 43.6% have a long lasting cooperation. Based on the discussion with the management it may be concluded that enterprises seek for long lasting cooperative relationships since they enable the fastest possible depreciation of the resources which were spent on coordination and adjustment procedures at the beginning of cooperation. 

As for the levels at which cooperation takes place the survey shows that even 76.3% of all cooperation activities take place in the Republic of Croatia (out of which 34.4% of all cooperation takes place in the County of Split and Dalmatia). Cooperation with partners in Europe is 23.1% and only 0.6% on the world level. These percentages show that foreign partners are used little for the purposes of cooperation. The reasons for such a situation are, in the first place, the difficulties in fulfilling global requirements, such as quality, product and service price, flexibility and delivery terms. These problems appear due to an obsolete technology which is in use in the enterprises in the County of Split and Dalmatia as well as due to a high percentage of depreciated capacities.

3. CONCEPT OF NETWORK FACTORY IN METAL-WORKING INDUSTRY IN THE COUNTY OF SPLIT AND DALMATIA

The concept of a network factory has been established, consisting of 10 production enterprises with 1.740 employees. All the enterprises have been so far functionally organized according to Taylor principle and have contained auxiliary functions (finances, accounting, personal service, etc.). 

The fundamental criterion of network factory design is concentration on core competencies. Core competencies are here determined in three steps, which are described iteratively:

1. Identifying of the core vision of an organization. The basic idea was the creation of a virtual factory that would connect the factories of the region in order to increase their market competence.

2. Identifying core competencies. This step determines which products/production/services are important for further development of a factory, i.e. which ones could have a good position on market. In order to identify core competencies of production and service functions, the portfolio matrix is commonly used. Measurement for strategic differentiation is performed in separate departments whose economic efficiency is worse than the efficiency of outside deliverers and who do not represent a long term development potential of an enterprise. It is difficult to determine the most competitive processes because of multiple factors of influence. The project team should define core competencies, and steps for further optimization of structures and resources. On the other hand, in the field where an enterprise has no competence at all it is necessary to find deliverers and a strategy for displacement of production/services to other locations.
3. Optimization of core competencies. It is not sufficient only to identify core competencies, their dynamic management must also be provided in order to provide further development of their potentials and competencies. The competencies to be optimized are those that provide a long-term market competitiveness.

A network factory would thus consist of three manufacturing groups:

· machining of large parts,

· machining of small parts,

· assembly.
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The correlation among enterprises within respective manufacturing groups and corresponding enterprises performing various functions for all these manufacturing groups (marketing, finances and accounting) has been shown in Figure 1. Experts from various enterprises along with researchers from the University of Split will be included in research and development of new products and production.

Figure 1. Network factory in metal-working industry

4. EXPECTATIONS AND OBSTACLES IN THE INRODUCTION OF A NETWORK FACTORY

The expectations of individual enterprises with regard to their integration in a cooperative network were analysed. The enterprises reported cost reduction i.e. competitiveness increase on the market and avoidance of further investments (Table 4) as main reasons for the integration. This sounds quite logical since with the introduction of market economy and market reduction, due to the disintegration of the former state and the Soviet Union, Croatian enterprises have been oriented towards the world market. This means that enterprises should no longer sum up the costs of individual activities without taking into consideration target costing. Also, the loss which has resulted from the export on the world market cannot be compensated any longer by the price rise on the home market. In order to survive on the global market it is indispensable that the product or service price is lower than the price of the competitive enterprises (“benchmarking“), while the product or service quality is to be the same or even better. On the other hand, many enterpises undergo the process of privatization and improvement of financial state and, thus, do not have enough resources for investment  and provision of necessary services in cooperation relationships. 

Table 4. Expectations of individual enterprises from the introduction to a network factory
	Cost reduction
	33

	New investments not necessary
	26

	Better quality of products i.e. services
	10

	Internal competitiveness increase
	10

	Know-how increase
	7

	Shorter time (particularly Time-to-Market)
	7

	Bottlenecks reduction
	5

	Risk reduction
	2


In spite of very clear expectations regarding the usefulness of cooperation network introduction there still appear some problems in practice. The obstacles within the introduction of network factory (Table 5), as obtained by poll results, have been analysed. The main obstacles can be divided into the following groups:
· Confidence culture. A low degree of formality in a network factory together with confidence building among the participants in a network are important factors in reducing costs of integration and coordination. Table 5 shows that the highest percentage of obstacles in the respective area refers to distrust. That is why enterprises, within the range of their activities, tend to keep for themsleves as many functions as possible so that they could insure by themselves the flow of activites. This has been particularly prominent with the analysis of core competences. Most often the enterprises defined all there functions as core functions, i.e. they were ready to assign just few activities to the sub-contractor (with better competences). The cause of these obstacles can be found in cultural features of the community in which control and doubt are given advantage over confidence.
Table 5. Obstacles with the introduction of a network factory (%)
	Dependence upon a partner
	35

	Daubt about partner's competence
	24

	Risk
	23

	Staff resistence against the introduction of cooperation
	6

	A sutable partner has not be found
	7

	Know-how loss
	2

	Cost rise
	2

	Slowlier flow of activites (slowlier Time-to-Market)
	1


· Behaviour and working tradition. The attitude towards working was very problematic in the former socialist countries. This was caused by the fact that enterpries were owned by the state ans work places were guaranteed. Transition in Croatian economy is taking place very slowly. To inhence the competences of industry enterprises it is much more important to make mental rather than business reenginering. Machines can be purchased, new organization structure can be designed but the main problem of behaviour and working tradition remains.
· Organization. As already mentioned, individual enterprises, taking part in a network factory, have functional organization structure with a high hierarchical pyramid. Major defaults of this structure are communication problems and slow adaptations to changes in the surrounding. These structures cannot act but they can only react with a big time lag. When  a network factory is introduced there exists a big problem in destroying real and mental walls within particular functions as well as in the transition to a process organization of production. The lack of continuous exchange of experiences and knowledge among the workers in an enterprise has been notice; this makes the exchange of experiences amoung individual enterprises more difficult. Such a situation presents a great obstacle on the way towards “the learning organization“, thus being a critical factor of success of a network factory (Boekhoff and Erbe, 1999). Potentials of a network factory can be thoroughly used only when different levels of knowledge are interrelated and handled appropriately. Both vertical (within an enterprise) and horizontal (between individual enterprises) support of knowledge exchange are indispensable here, in order to ensure synergic effect.

· Motivation. Motivation of own person as well as of workers is of major importance for the success of an individual factory. Demotivated workers do not only make poor effects but they also present an obstacle to the introduction of modern conceptions or new, innovative ideas concerning the product i.e. production (Bullinger and Warnecke, 1996). Motivation in industry enterprises of the respective region is low since their incomes do not enable workers to meet the basic existence needs. The workers get their income with several months delay and firings are frequent (unemployment in this county is 22%). Consequently, workers have to make extra money and they are highly motivated for the additional work. In a surrounding like this it is very difficult to introduce new organization conceptions such as a network factory.
5. CONCLUSION

It can be concluded that "Competing on Competence" offers a different view of an enterprise, a different management type, and different organizational shape, which also means the need for global changes. An organization can no longer be considered only a system of operating units, but it can be considered a system of basic competencies. This provides a possibility of active structuring of the production systems that will provide active participation, instead of only reacting to events.

One of future factory structures is network factory. In Development of Innovative Production Structure Project, approved by the Ministry of science and technology of the Croatian Republic, a possibility of connecting the metal manufacturing industry factory in the County of Split and Dalmatia into a network is researched, with the aim of increasing its technological competence and making it a part of the demanding world market. A network factory model will develop on the basis of core competencies of individual factories. In order to realize the given concept main problems have to be solved. They are: working and behaviour traditions, middle management, motivation and mutual confidence.
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