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Economic clusters 

Starting with Marshal [4],[17], many 
economists have proposed theoretical models 
that described the relation and the behavior 
of economic agents in different geographical 
and social environments. Many of these 
models have been defined based on 
observations of real environments that have 
proved to be successful in certain conditions. 
The objective of the model is to clearly 
define the factors, relations and components 
of the natural representation. One of these 
models is the economic cluster which has 
evolved from the urban agglomeration 
defined by Marshal, [17]. Economic clusters 
or geographic proximities of companies have 
many economic advantages, both for nations 
and private companies. These main 
advantages and economic benefits have been 
highlighted by many renowned economists 
[3], [4], [5], [8], [13], [15], [16], [17], [18], 
[19], [20], [21], [22], [23], [24], [25]: 
� reduced financial, time and transport 

costs; 
� a larger labor pool of specialized 

workforce;better access to skilled 
employees; 

� easier transfer of information and 
technology, directly or through 
spillovers; 

� increase number of local factors that 
motivates competition between local 
agents; 

� a greater local market for products and 
services; a high concentration of generate 
an increased market and hence more 
opportunities for reaching to more 
customers; 

� facilitated access to resources; 
� an attraction for new companies that see 

new opportunities to extend in this 
environment; 

� provides a higher degree of specialization 
in products and services. 

The concept of cluster is different from the 
classical approach of the competition policy 
at organization or government level as it 
involves analysis of "geographic 
concentrations of interconnected companies 
and institutions in the particular field" [20] 
that work together in such a competitive 
environment that increase productivity and 
efficiency of the cluster and thus of each 
member. 
As the economic environment is slowly 
recovering from the biggest economic crisis 
that has hit global markets in the last 60 
years, more economic analysts are trying to 
find the model that provides the most 
advantages and benefits to a local economy. 
In the first phase of the recovery plan world 
financial institutions as International 
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Monetary Fund, World Bank or European 
Union have backed up the international 
banking system and governments by massive 
infusion of funds in order to keep the public 
trust in these systems and to allow them to 
function and to implement their own 
contingency plans. In the current phase, 
governments and companies must implement 
plans that will use incoming financial support 
to rethink processes and develop own 
capabilities needed for future development. 
Economic principles underlying the 
European Union (EU) common market and 
facilities generated by the free movement of 
goods and persons, partial or total removal of 
trade and financial barriers in the EU space 
have allowed the opening and the extension 
of economic centers, clusters, beyond a the 
geographical and administrative limits given 
by a single region or country. Thus, the 
single market concept is extended to the 
production centers which are placed over the 
entire European Union space. 
The importance of economic clusters analysis 
in the EU is highlighted by the inclusion of 
this objective inthe European Commission 
policies for innovation[10], which are 
intended to help companies to function with 
better results in a competitive environment 
and to contribute to the overall objectives of 
the European Union, such as growth, 
employment and sustainability. 
The paper describes the objectives, 
architecture of a collaborative distributed 
system used to analyze several economic 
indicators, as financial flows, goods and 
labor force movements, recorded at global 
and nationwide level. The results are used to 
validate the existence of economic clusters in 
some geographical areas or to indicate 
natural initiatives of clusters that have been 
sustained naturally by the existence of 
required economic conditions and factors 
without the direct intervention of public 
agencies. The paper describes the 
methodology for implementing such a 
project. The paper extends the idea of a 
single data processing and acquisition node 
to a distributed, collaborative system 
described in [6]. 

2 Different Architectures for the 

Information System 

The project objective is to develop an 
information system for automatic analysis of 
clusters at Romanian level in the EU context.  
The analysis also aims to research the 
connections between clusters in EU and 
Romania and to identify areas in which 
Romania is dependent on external resources 
or areas in which the cluster is dependent 
entirely on local resources. 
To achieve this objective the system will 
analyze the economic flows between 
different entities: European Union Member 
States, geographic regions, economic agents. 
Important ongoing research projects in this 
area are at Harvard Business School - 
Institute for Strategy and Competitiveness, 
[11]. Based on the research have been 
identified profiles for more than 800 clusters 
in 52 countries. Each profile contains up to 
120 variables, which include: 
� basic descriptive data: cluster name, 

location and employment degree of 
labour; 

� statistical indicators on the 
competitiveness of the cluster, the export 
growth, innovation; 

� qualitative indicators regarding reasons 
behind the cluster and growth / decline of 
its competitiveness. 

These profiles were collected by analyzing a 
vast literature devoted to the analysis and 
description of clusters, literature that has 
been created in recent years by practitioners 
and university researchers. The project has a 
predominant orientation to the American 
continent and Asia, mostly Japan and China. 
Another important survey of economic 
clusters and their factors has been done by 
Brenner and Muhlig [7]. They have analyzed 
a vast literature on this topic and they have 
identified 35 factors classified in: 
� local factors that represent the 

prerequisites and are present before the 
industrial cluster emerges. Some of these 
factors are represented by qualified labor, 
networks, universities and public research 
centers, tradition and culture, industrial 
structure, geographical location, local 
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demand, infrastructure, quality of life, 
wages. 

� factors that are involved in a self
augmenting process during emergence 
like buyer-supplier relations, cooperation 
among firms, interaction with educational 
and research institutions, accumulation of 
local human capital, inter and intra 
industrial spillovers, spin
up firms. 

� specific events that trigger the emergence 
like promoting events, chance, historical 
events, specific innovations or leading 
firms. 

In the European Union, it was launched in 
2006, the European Cluster Observatory 
project [9] which is managed by the Centre 
for Strategy and Competitiveness (CSC) at 
the Stockholm School of Economics. This 
 

Fig. 1. Proposed architecture for a centralized system with a single data storing and 

 
The analysis is based on processing large 
data set of national economic reports, 
ministerial reports, centralized statistical data 
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among firms, interaction with educational 
and research institutions, accumulation of 
local human capital, inter and intra 
industrial spillovers, spin-offs and start-

specific events that trigger the emergence 
ke promoting events, chance, historical 

events, specific innovations or leading 

In the European Union, it was launched in 
2006, the European Cluster Observatory 
project [9] which is managed by the Centre 
for Strategy and Competitiveness (CSC) at 

Stockholm School of Economics. This 

project is financed by the European 
Commission, Enterprise and Industry 
Directorate, through the Europe INNOVA 
initiative [12], [14] and the Competitiveness 
and Innovation Framework Programme 
CIP, which aims to encour
competitiveness of European enterprises. 
During this project, till 2008 have been 
identified around 2000 clusters. At EU level, 
the cluster is considered an instrument of 
industrial policy, research and a competition 
and cooperation generator.
These results and researches in the field of 
clusters are showing that this form of 
economic relationship is beneficial to all 
parties and despite business processes are 
carried out at global level, the geographical 
proximity of partners is a real advantage.

Proposed architecture for a centralized system with a single data storing and 
processing node 

The analysis is based on processing large 
t of national economic reports, 

ministerial reports, centralized statistical data 

- statistical yearbooks, reports of 
manufacturers in various fields, reports 
Financial Administration
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European Union, like Eurostat, in order to 
search for dependency relationships used to 
describe clusters. These large data volumes, 
requires an automated processing system that 
will implement effective automated data 
acquisition, processing and representation of 
these clusters. 
All proposed architectures are based on three 
levels: data source input, data storing and 
processing and user interface. They differ in 
the technical solution used for each layer. 
Figure 1 describes a proposed architecture, 
[28], for a centralized system with a single 
data storing and processing node. In order to 
reduce response times, the system will 
implement a parallel architecture for large 
data processing based on Hadoop framework 
[26], [27] and MapReducealgorithm. 
The layers of the Figure 1 architecture are 
[28]: 
� the input layer gets data from different 

sources, reports, data repositories and 
archives which are managed by 
governmental and public structures, 
economic agencies and institutions, NGO 
projects. The input layer is a single point 
of failure. Because in many cases sources 
use independent data schemes, the input 
layer may normalize them to a common 
format.This is an intensive data 
processing stage and can become a very 
complex one if we consider as input 
national data sources or crawling the 
Web for free data; 

� the data layer stores and process large 
datasets of economic and financial 
records. This layer implements 
distributed, parallel processing based on 
Hadoop framework and Parallel 
Distributed Systems. The ETL 
intermediary layer collects data from the 
data crawler and harvester component, 
converts it in a new form and loads it in 
the parallel DBMS data store. The ETL 

normalize data, transforms it based on a 
predefined structure and discards not 
needed or inconsistent information.The 
objective of the layer is to normalize data 
and bring it to a common format, 
requested by the parallel DBMS. 

� the user layer provides access to data and 
manage requests for analysis and reports. 

Figure 2 describes a proposed architecture 
for a collaborative system which use agents, 
placed at the data source, to collect, filter and 
locally process needed data. 
The proposed architecture for the information 
system is a collaborative one, because there 
are involved multiple processing nodes, 
institutions and organizations that are 
working together in order to achieve a 
common goal.  
Collaborative information systems will 
represent the new generation of intelligent 
and auto-adaptive systems, which are 
encountered in many economic fields, [1], 
[2]. The progress of technologies leads to the 
development of this new generation of 
collaborative systems. 
The information system for automatic 
analysis of clusters is a collaborative system 
that accedes at the 3C rule, meaning 
communication, coordination and 
cooperation, which cannot be achieved 
without the interaction between agents or 
system components. 
The architecture of the proposed information 
system will be refined according with the 
agreements established with the institutions 
and organization involved in this project. If 
some institutions will offer incomplete data 
sets, the data storing and processing module 
must not be affected and the data crawler 
agent must extract data that are missing from 
other sources. This situation can be 
considered an example of an intelligent and 
auto-adaptive system. 
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Fig. 2. Proposed architecture for a collaborative system 

 
Figure 3 presents the main components from 
the architecture of the proposed collaborative 
auto-adaptive system.  
 

 
Fig. 3. Components of the collaborative auto-adaptive system 

Front End 

Application 

Server

Local 

processing 

node

Data 

agents



148   Economy Informatics vol. 12, no. 1/2012 

 
An analysis of the two proposed architectures 
highlights in Table 1 the advantages and 

difficulties generated by implementing a 
solution versus the other. 

 
Table 1. Comparative analysis of the proposed architectures 

Distributed system with a centralized 

processing node 

Collaborative system with distributed 

processing agents 

Data is obtained in a centralized manner from 
a single point.  

Data is gathered by distributed agents placed 
at the data source 

Data is obtained by crawling or by accessing 
public services or data repositories. 

Data is obtained from internal sources. The 
agents are integrated in the source data 
infrastructure. 

The system does not have to comply to data 
sources regulations as it uses public interfaces  

The agents must comply with the data 
sources regulations regarding data access 
policies 

Data has proprietary formats and must be 
normalized 

The agents extract data and transform it in a 
predefined format 

Input data is stored locally for future use. The 
system needs storage facilities for large 
volumes of data. Data is stored indefinitely. 

Input data is stored locally temporarily only 
for the current processing session. The data is 
stored at the source and is transferred by the 
agents only when is needed. 

The input layer gathers a wide range of data 
because can be used in further processing 
sessions. 

The agents collect and transfer data for the 
current processing task. 

Data is processed only at the second layer Data can be processed at the input layer by 
agents 

The processing node implements a parallel 
distributed system for managing large 
volumes of data 

The processing node processes small amounts 
of data because it is filtered and delivered by 
agents  

The system uses an Extract, Transform and 
Load (ETL) component 

The ETL tasks are done at the data source by 
the agents 

 
As a side effect of the system objectives, it 
can be used to refine existing economic 
models or to define new ones that allow a 
better qualitative analysis ofeconomic 
clusters. The development and 
implementation of the information system 
will generate a tool used to assist cluster 
analysis by automatic processing large 
volumes of data and by providing more 
suggestive visual representationsfor the 
results. 
Testing methodologies and analysis of 
existing models, such as Harvard model, can 
lead to its refinement. Automation of the 
analysis may lead to its expansion by 
including a larger number of factors. The 
system Web platform will provide public 

access to economic flows and clusters in 
different regions. 
Although in Romania there are many 
initiatives to generate clusters in various 
economic fields, like the FP7 program, in the 
economic literature they are 
underrepresented. The objectives of this 
project may become an initial interface to 
these local economic models. 
 
3 Methodology 

The project is implemented in two major 
phases, described by Figure 4. 
The first phase of the methodology is 
centered on the economic approach of 
clusters: 
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� it is studied the economic literature in 
order to indentify 
quantitative characteristics that describe a 
cluster; 

� the characteristics set is used to define a 
model or to complete an existing one in 
order to use it to analyze existing 
clusters; 

� the economic model is tested to help 
identify premises of a cluster initiative 
based on financial data;

Fig. 4. Stages in defining and implementing the information system
 
The second phase is the development of the 

information system 
solution. 

� the objective is to automate the analysis 
stage and to provide software tools for 
visual representation of clusters using 
GIS, Adobe Flex or Google/Bing maps 
API. 

� the system will also managed and process 
large data sets acquired from EuroStat 
and other financial institutions.

Another important phase in project 
implementation is the testing of the 
information system. This is done using test 
automation tools in order to calculate some 
metrics and determine some measurements. 
The testing phase of the project is a
the quality assurance process and is realized 
in the followings steps: 
� test planning and strategy;
� analysis, design and test case 
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it is studied the economic literature in 
order to indentify qualitative and 
quantitative characteristics that describe a 

the characteristics set is used to define a 
model or to complete an existing one in 
order to use it to analyze existing 

the economic model is tested to help 
f a cluster initiative 

based on financial data; 

� the project requires an analysis of 
available economic data sources; these 
data will be used to validate the model 
and to provide a quantitative image of the 
cluster; 

� there are identified important economic 
influence factors. 

 

 

Stages in defining and implementing the information system

he development of the 
information system – the software 

objective is to automate the analysis 
stage and to provide software tools for 
visual representation of clusters using 
GIS, Adobe Flex or Google/Bing maps 

the system will also managed and process 
ata sets acquired from EuroStat 

ial institutions. 
Another important phase in project 
implementation is the testing of the 
information system. This is done using test 
automation tools in order to calculate some 
metrics and determine some measurements. 
The testing phase of the project is a part of 
the quality assurance process and is realized 

test planning and strategy; 
analysis, design and test case 

� test preparation and execution;
� results analysis; 
� test summary reports.
The objective of the testing pha
increase the quality of the information 
system by test automation using 
programming languages as Ruby and specific 
testing tools. 
 
4 Conclusions 

The fast integration of information systems 
in all economic and social fields and the 
current state of technology infrastructure for 
large data storage, processing and network 
transfer has allowed organizations to record 
everything. This advantage has beco
short time the current obstacle in getting 
consistent information regarding the 
economic phenomenon which it describes.
The two proposed architectures 
solutions used to gather information from 
different sources and to process large amount 

Economic analysis

• Cluster characteristics

• Cluster influence factors

• Economic model

Information 

Implementation

• Analysis of data sources

• Automate data gathering

• Data analysis of large data sets

• User functions
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and to provide a quantitative image of the 
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test preparation and execution; 

test summary reports. 
The objective of the testing phase is to 
increase the quality of the information 
system by test automation using 
programming languages as Ruby and specific 

The fast integration of information systems 
in all economic and social fields and the 
current state of technology infrastructure for 
large data storage, processing and network 
transfer has allowed organizations to record 

This advantage has become in 
short time the current obstacle in getting 
consistent information regarding the 
economic phenomenon which it describes. 
The two proposed architectures describe 
solutions used to gather information from 
different sources and to process large amount 



150   Economy Informatics vol. 12, no. 1/2012 

of data either by using a high capacity single 
processing node or by a large collaborative 
and distributed system. 
The data generated by this systemis used by: 
� government institutions to provide legal 

and economic support to private 
companies to promote further 
development of the cluster; 

� companies to define /change competitive 
policies in order to join existing clusters 
or to identify areas where future clusters 
can be formed; 

� effect analysis of clusters on the labor 
market, human capital and on policies for 
development and competitiveness. 

Integration of the results obtained by the 
collaborative information system help to 
automate current operations carried out by 
the system, but also to provide strategic, 
tactical and operational information required 
in the decision-making process. 
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