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Abstract 

The aim of this study is to offer a methodologi-
cal contribution to systematic and strategic 
analysis of information in organisations.  
 
The analytical procedures are based on the 
measurement of factors that determine the or-
ganisational activity, and currently are devel-
oped through heterogeneous definitions and 
different practices. However, the strategy of 
organizations requires an integral management 
of information 
 
On the one hand, the parameters, that constitute 
the dimensions of the organizational activity, 
can define the analytical architecture on a ma-
trix. Moreover, from the range of conceptual 
proposals adopted as information structuring and 
preparation mechanisms for analysis, the con-
cept of indicator is the key subject that synthe-
sizes our knowledge. 
 
In accordance with this relational structure of 
parameters, the metric indicators will be classed 
and arranged in their application according to 
how they relate to different levels of the activity; 
according to the mode that refers to the nature of 
their results; and finally according to how they 
correspond to a different deployments. 
In short, our methodology is based on an indica-
tor system model that follows a matrix architec-
ture. After a synthetic explanation of the pa-
rameters that determine and constitute the di-
mensions of the analytical architecture, is de-
signed the axial structure of our methodological 
proposal: the Matrix Indicator System. 

1 Introduction 

Information analysis is the nuclear process of 
information management. The results from the 
analytical procedures are integrated into scien-
tific research processes, they help with taking 
decisions in any sphere of human activity, and 
they provide the necessary knowledge for de-
signing the strategy of organisations, groups or 
working groups, etc. For this reason, having a 
methodology that validates analysis as an inte-
gral information management instrument is a 
matter of huge importance. Finally, it is not only 
interests that are at stake, but also the survival 
and progress of the agents that implement the 
analytical processes. 
 
In this work, we understand that the analytical 
architecture of the information is associated 
with the sequential structure of the application 
of a system of indicators. What lays the basis for 
the information of an activity or phenomenon 
are the data that we have. But the data are the 
result of the measurements of the constants or 
variables, corresponding to the parameters that 
describe this activity or phenomenon, and which 
we obtain on the basis of rigorous observation.  
The analysis of the relation of these measure-
ments allows us to explain the activity or phe-
nomenon that we observe.  
 
Indicators are defined as “the parameters that 
are used in the evaluative process of an activity 
or phenomenon” (Sancho, 2001). We under-
stand that the parameter is the variable element 
according to which the characteristics of any 
phenomenon are determined, and the indicator, 



Matrix Indicator System 
 

H. Kretschmer & F. Havemann (Eds.): Proceedings of WIS 2008, Berlin 
Fourth International Conference on Webometrics, Informetrics and Scientometrics & Ninth COLLNET Meeting 

Humboldt-Universität zu Berlin, Institute for Library and Information Science (IBI) 
This is an Open Access document licensed under the Creative Commons License BY 

http://creativecommons.org/licenses/by/2.0/ 
 

2 

in the technical sense given, is the instrument 
used to show the presence or to measure the 
intensity of the phenomenon. Given this, we can 
define indicator as the measurement of the rela-
tion between data represented by a phenomenon 
or activity. 
 
Indicators constitute the measuring element 
where the progressive complexity of analysis 
appears. The order of implementation associated 
with the order of intellection that describes the 
analytical progress of a system of indicators 
constitutes its guarantee as a suitable measuring, 
analysis and control instrument, while providing 
homogeneity and methodological systematicity 
to the integral information management process 
in organisations. 
 
Several recent studies (Mrosek, Th. Balsillie, D. 
& Schleifenbaum, P., 2006;  Potts, T. 2006; 
Rakel Øvstedal, L., Lid, I.M. & Terje Lindland, 
T. 2005;  Hong Liu, W., Hsiewn Ou  Ch. & 
Huan Ting, K., 2005; Do Santos, T.C.;  Crispim, 
V.R.;  Noualhetas, Y.;  Macacini, J.F. & Gomes, 
H.A. 2005) about analysis of sustainability, de-
velopment, or technical applications, offer ex-
amples of  the community of modal typology of 
indicators, and of the effectiveness of indicator 
systems as a progressive approach in the analy-
sis of information.. 
 
An indicator system is “an integrated set of indi-
cators structured as process relations and hierar-
chies of an organisation that, on the basis of the 
measurements of its different fields (customers, 
processes, people, impact and results) and con-
sistent with the strategy and long term, offer, 
with the capacity for adaptation, a more com-
plete vision of the state and expectations of the 
organisation” (Pipe Methodology, 2000). 
 
On the one hand, an indicator system is geared 
towards fully satisfying the information func-
tions when it is part of “a set of information 
flows with the aim of obtaining suitable results 
for taking decisions at all levels” (Bueno, 1974). 
From the perspective of General Systems Theory 
(Klir, 1969), an information system is “a set of 
interconnected networks that turn data into in-
formation” (Bueno, 1971). For this reason, a 
great many of the indicator systems that have 

emerged to date do not constitute genuine in-
formation systems as they only offer as a result 
aggregations of data not structured coherently in 
a system. An effective information system must 
provide indicators capable of anticipating future 
evolutions, enabling directors to identify spe-
cific value generation factors (Lev, 2001). 
 
On the other, the indicator system acts as a set 
of tools for the management of organisations, 
being a constituent part of what is known as a 
Balanced Scorecard (BS). A BS “is a system of 
inter-related objectives, measures, goals and 
initiatives that together describe the strategy of 
an organisation and how the strategy has to be 
achieved” (Kaplan and Norton, 1996), “a man-
agement system organised coherently in four 
perspectives: better economic results, more 
satisfied customers, improvement to processes, 
improvement in the action of the workers” (Sal-
gueiro, 2001). 
 
In its original conception, BS (Kaplan and Nor-
ton, 1992, 1993, 1997) was put forward as a 
constant strategy review instrument geared es-
pecially towards bringing together the organisa-
tion’s objectives with those of each employee. It 
is, in this sense, rather more than an indicator 
system. BS has to seek a balance between short- 
and long-term objectives, financial and non-
financial measures, provisional and financial 
indicators and internal and external perspec-
tives. BS is a documentary instrument where the 
most relevant indicators combine to monitor 
execution. It comprises the set of tables and 
graphs (linear, Gantt or PERT) associated to a 
work place or to a service and represents the 
monitoring information of an activity that helps 
in decision-taking.  
 
Presently, despite recognising the validity of 
BS, the need has been seen in the scientific and 
business fields to constitute new integrated indi-
cator systems in process relations and hierar-
chies that offer a more complete vision of the 
state and expectations of an organisation. BS 
displays a number of shortcomings, such as the 
lack of focus of process management, deploy-
ment methodologies, reference to the role of 
providers, a high degree of subjectivity, etc. 
Besides this, it does not offer a diagnosis of the 
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initial situation of the organisation, nor does it 
systematically consider external variables such 
as the environment and the impact on society 
(Pipe Methodology, 2000). 2 

2  Analytical architecture 

The first aim of this study is to establish the 
parameters that define the dimensions of the 
analytical architecture of the information and 
that determine the analytical procedure of the 
information, in its heterogeneous definitions and 
practices. The framework question to be re-
solved has been: what are the analytical parame-
ters? 

2.1  Analytical  levels  

We can pursue different strategies for defining 
the levels of analysis of the organisational activ-
ity, considering in correspondence the levels of 
analysis of the information in organisations. 
These deduction strategies set out to sketch the 
functional sub-systems of the organisation, de-
termine the order of application of the strategic 
analysis types of the organisation and, finally, 
present the levels of monitoring in the organisa-
tion. Examples of this progressive approach can 
be found in work by Porter (1980, 1985, 1990), 
Calori, Atamer & Laurent (1988), Martinet & 
Ribault (1989), Portnoff (1990), Laudon & Lau-
don (1991), Jakobiak, (1991, 1992), Wheel-
wright & Clark (1992), Verna (1993), Cornella 
(1994), Werner & Degoul (1994), Lesca, (1994a 
i b); Martinet & Martí (1995), Michel (1999), 
Nordey (2000), Lesca & Dourai (2003).  
  
Finally, we can present a classification of the 
different types of monitoring that brings together 
the relation of the activity of the organisation 
with the environment, with the internal structure, 

                                                           
2 Since the end of the twentieth century, programmes subsidised 
by the European Union have been convoked that integrate 
research and development projects combining academic and 
business institutions which work on producing indicator sys-
tems for business excellence, such as the development in the 
framework of the Excellence Model of the European Founda-
tion for Quality Management (EFQM) and of the ISO 9000 
Quality Assurance Model, based on advanced methodologies 
and application software. Examples of this are the above PIPE 
methodology – Performance Improvement Through Process 
Excellence – and PTP software: Performance Through Process, 
in which ESADE takes part.  

resources, organisation and objectives of the 
organisation, with that of other organisations, 
expressed globally in financial and economic 
terms, with the factors that determine its innova-
tive and technological capacity and with the set 
of factors that guarantee its progress and suc-
cess. 
 
The deduction structured on the basis of the 
types of monitoring can be represented in the 
following table: 

Table 1. Levels of analysis and associated type 
of monitoring 

  Level  Type of monitoring 

1 Environment Monitoring the environment 
2 Organisation Organisational monitoring 
3 Competition Competition monitoring 
4 Economy Economic monitoring 
5 Technology Technological monitoring 
6 Strategy Strategic monitoring 

 
According to this series of relations, we obtain 
the following classification of types of metric 
indicators: (monitoring) indicators of the envi-
ronment, (monitoring) indicators of the organi-
sation, (monitoring) indicators of the competi-
tion, economic (factor monitoring) indicators, 
technological (factor monitoring) indicators, 
strategic (or global monitoring) indicators. 

2.2  Analytical  modes  

We measure information and we define measur-
ing as the action of comparing a quantity, a 
physical magnitude, etc., with another of the 
same kind that is taken as a unit or template, 
from which we get a numerical value, with the 
aim of establishing relations or the deduction of 
conclusions.   
 
Measuring begins with the identification of the 
elements on the nominal scale (names or types) 
(descriptive mode of the analysis) and with the 
compatibility of the elements on the cardinal 
scale (quantities) (quantitative mode of the 
analysis) (Lafouge, Le Coadic & Michel, 2002).  
For example, we can identify and label the types 
of fruit in a basket and then add up the elements 
of the specific types: the apples, the peaches, 
etc. 



Matrix Indicator System 
 

H. Kretschmer & F. Havemann (Eds.): Proceedings of WIS 2008, Berlin 
Fourth International Conference on Webometrics, Informetrics and Scientometrics & Ninth COLLNET Meeting 

Humboldt-Universität zu Berlin, Institute for Library and Information Science (IBI) 
This is an Open Access document licensed under the Creative Commons License BY 

http://creativecommons.org/licenses/by/2.0/ 
 

4 

 
The variables, defined as each of the changing 
parameters used to describe an object, phenome-
non or activity may be quantitative if it is repre-
sented by a numerical value or qualitative if they 
are represented by a specific class label. In any 
case, an order is learned from the comparison 
that provides the relative position of the objects 
in the series that they form as a whole: ordinal 
scale (qualitative mode of the analysis). In our 
example, we would say that there are more ap-
ples than peaches but more bananas than apples. 
 
Then, the range groups that qualify the object of 
our observation (relating quantities of elements) 
can be constituted in variables as differentiated 
entities, which places us at an immediately 
higher level: in the possibility of operating 
again, this time to establish the relation between 
contents that leads us to the description of con-
cepts (relational mode of the analysis). For ex-
ample, we can define a laxative diet, an astrin-
gent diet and a balanced diet on the basis of a 
selection of fruit proposed for their consumption 
according to specific properties on the metabo-
lism. The concept of fruit diet (constructed on 
the concept of fruit) becomes the new concep-
tual element defined on the basis of the inclusion 
of a number and a specific combination of a 
certain type of fruit. 
 
In scientometrics, qualitative indication is de-
rived from the impact indexes. The factor that 
endorses the quality of a scientific production is 
the impact that it has had on the scientific com-
munity (Maltrás, 2003). Relational indicators or 
indicators of the relational mode of the analysis 

(also in 2nd generational relational scientomet-
rics) (Callon, Courtial & Penan (1993) require 
the presence of the element, the consideration of 
the significant content which distinguishes it as 
an element and not only its external relation 
with other similar elements of the same or a 
different nature. 
 
The analysis does not end here. We need to 
establish the relative position of the concepts 
provided to us by the architecture of the scien-
tific discipline or of the organisational activity 
(rational mode of the analysis). Following our 
example, a basic instrument in diet therapy is to 
know the number of diets that can be designed 
by type on the basis of the definition of possible 
food combinations. 
 
Rational indicators draw the network of agents 
of a universe. In patent bibliometrics, this type 
of indicator is known as third generation rela-
tional (Guzman, 1999). The family of patents is 
an elementary indicator. Neither the citations 
which it refers to nor the key concepts that com-
prise the content of the accompanying reports 
are considered, but the patent is considered as an 
element that occupies a position on a map struc-
tured according to a network model. The sig-
nificance of the patent as a synthetic information 
element is already acknowledged. 
 
Until now, we have described an ascending 
process in terms of complexity, and we can 
represent it in a table, relating the operation, the 
objects, the scale, the origin and resulting vari-
able and the operational result. In table form: 

 

Table 2. Operations, objects, scale, variable and operational result in the metrical analysis phases 

N/O 0 1 2 3 4 

Operation Name Count Value Relate Rationalise 
Operational ob-

jectives 
Elements Registers Series Contents Networks 

Scale Nominal Cardinal Ordinal 2nd Nominal 2nd Cardinal 
Origin variable Objects Qualities Quantities Degree, range Concepts 

Resulting variable Qualitative Quantitative Degree, range 2nd Qualitative 2nd Quantitative 
Operational result Identification Number Position Concept Dynamic 
Metric indicator 

types according to 

author 

Descriptive Quantitative Qualitative Relational 
Elementary or 

rational 
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2.3  Analytical  deployments 

Considering the interaction between analytic 
goals and nature of data, we can present circum-
stantial analysis possibilities corresponding to 
different deployments, associated with different 
information analysis techniques. Precursor of 
this concept may be found in work by Maspons 
(2002) who suggested different zones of infor-
mational needs depending on organizational 
circumstances. 
 
These circumstantial possibilities can adhere to 
specific different orientations and are classed as 
follows. If we consider:  
• the selected available information that we 

describe, 
• that it does not reveal a descriptive observa-

tion of the data, 
• the complementary information available to 

us, 
•  the research to obtain more information in 

results, 
• what is potential through innovation or in-

vention depending on trends, 
• the integrated set of these orientations. 

 
In short, analytical deployments adhere to the 
following orientations: 

Table 3. Analytical deployments/orientations 

 
Analytical 

deployment  
Orientation 

1 Description Evidence-selection 
2 Evidential No evidence 
3 Complementary Availability 

4 
Research-
expansion 

Result 

5 Prospective 
Innovation-
invention 

6 Decisional Integration 

2.4  Analytical  phases 

We have established the monitoring levels that 
must be included in strategic intelligence which 
is understood as the systematic treatment of 
global information of a strategic nature for the 
organisation, and the modes that comprise the 

specific cyclical and sequential processes which 
each level of analysis must follow and which 
correspond to these types of monitoring. 
 
In every case, the model process has to be re-
produced homogeneously which extends from 
the data to the global integration of the treat-
ment carried out with them: 
 
Observe - identify - analyse - represent - inter-

pret - propose - assess/understand 
 
For each of the above levels, the operating pro-
cedure prior to analysis will comprise: 
• observation of the sphere of activity of the 

organisation, 
• detection of the descriptive parameters of 

this activity, 
• identification of the relations susceptible to 

measuring and the respective parameters,    
• the creation of the indicators used to meas-

ure these relations,  
• and the collection and selection of corre-

sponding data according to the descriptive 
parameters. 

  
When applied to a practical case study, the 
whole of this operation must be implemented 
fully referring it to each monitoring type and to 
each modal indicator type. 3   
 
Analysis of the information must include the 
following actions: 
• List the different indicator sub-types within 

each monitoring group based on the nature 
of the sphere under study. Analyse the in-
dexes that each indicator subtype groups 
together. 

• Consider parameter information sources 
that list each indicator and explain the cal-
culation of the different indexes that inform 
the indicator. 

• Show the analysis that can be carried out 
based on obtaining the calculation results. 

• Illustrating the infographs that may be de-
rived from this analysis. 

                                                           
3 In a practical case study, this explanation will be carried out 
as far as possible, illustrating the processes followed in each 
case. 
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• Propose possible interpretations that arise.  
• Establish the presentation of these interpre-

tations as main decision-making sources in 
their position faced with alternative tacit in-
formation sources with regard to the execu-
tion phase of the organisation’s manage-
ment bodies.  

 
In short, this operation must take place while the 
following tasks expressed in sections are carried 
out and which are geared towards the analysis of 
each group of indicators treated: basic data and 
data sources of the indicators, description and 
calculation of the indicators, representation of 
the indicators, and interpretation of the indica-
tors. 
 
These moments finally determine the aims of the 
metric routine which consist of the synthesis of:   
• The series of model indicators for each type 

displayed.  

• The analysis operations that may be carried 
out based on the inter-relational indicator 
results. 

• The infographic techniques treated in the 
different types of monitoring. 

• The appropriate potential interpretations 
and decisional hierarchy established on the 
basis of the sequence of results obtained 
during the evaluated operations. 

3 Parametric coordinates of 

the analytical architecture 

3.1  Parametric coordinates 

The graphic representation of the set of paramet-
ric coordinates of the analytical architecture can 
be structured as follows: 

Figure 1. Parametric coordinates of the analytical architecture.

analytical level

strategy

technology

economy

competition

organisation

environment descriptive quantitative qualitative relational
elementary 
or rational

description analytical

.             Evidential mode

complementary
.           Research-expansion
prospective

.                                  decisional analytical

analytical phase

deployment

In accordance with this relational structure of 
parameters, the metric indicators will be classed 
and arranged in their application according to 
the mode that refers to the nature of their results: 
descriptive, quantitative, qualitative, relational 
or rational; according to how they relate to dif-

ferent levels of the activity: of the environment, 
organisation, competition, economic, techno-
logical and strategic; and finally according to 
how they correspond to a descriptive, evidential, 
complementary, expansion by research, pro-
spective and decisional deployment. 
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Table 4. Analytical levels, modes, deployments and phases. 

 Analytical level Analytical mode Analytical deployment Analytical phase 

1 Environment Descriptive Description 
Determination of the organisa-

tion’s interests 
2 Organisation Quantitative Evidential Data gathering 

3 Competition Qualitative Complementary 
Creation of indicators and se-
lection of analytical technique 

4 Economy Relational Research-expansion Analysis 

5 Technology 
Elementary or 

rational 
Prospective Infography 

6 Strategy  Decisional Interpretation 

 

Once the design of the analytical architecture of 
the information has been attained, the next re-
search objective is to design an analysis meth-
odology based on this architecture. To this ef-
fect, a systematic indicator classification struc-
ture should be presented derived from the axial 
connection drawn between dimensions and pa-
rameters. This classification lays the basis of our 
systematic methodological proposal: the matrix 
indicator system, designed and geared towards 
arranging the strategic analysis of information in 
organisations. 

3.2  Systematic classif ication of  in-
dicators 

It is liable to obtain a classification of indicators, 
that matches the synthesised analytical architec-
ture, that will have to reproduce the axial con-
nection drawn between dimensions and parame-
ters, and which lays the basis of a systematic 
methodological proposal. 

In accordance with the analytical parameter 
level, the indicators are classed in relation to 
practical levels of organisational activity and to 
associated types of monitoring: 

1. Monitoring indicators of the environment. 
2. Monitoring indicators of the organisation 
3. Monitoring indicators of the competition 
4. Economic-factor monitoring indicators 
5. Technological-factor monitoring indicators 
6. Strategic or global monitoring indicators 

 

In accordance with the analytical parameter 
mode, the indicators are classed as follows: 

1. Descriptive indicators 
2. Quantitative indicators 
3. Qualitative indicators 
4. Relational indicators 
5. Rational or elementary indicators. 

In accordance with the analytical parameter 
deployment, the indicators are classed as fol-
lows: 

1. Descriptive deployment indicators 
2. Evidential deployment indicators 
3. Complementary deployment indicators 
4. Expansion by research deployment in-

dicators 
5. Prospective deployment indicators. 

 

3.3  Synthesis  of  a matrix indicator  
model 

We see that a datum is identified by its partici-
pation in the creation of a specific indicator in 
such a way that its degree of belonging to dif-
ferent levels, modes or analytical deployments 
can be established. On this point, we can link 
the basic schema for data analysis provided to 
us by the matricial model with the architecture 
of indicators that we have defined: 

Matrix system (indicators) X analytical (modes 
× levels × deployments) 
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To construct our indicators matrix, we can estab-
lish the modes, levels and deployments, taken as 
meta-variables (MV), in relation to the corre-

sponding meta-modes (MM), to cross the appli-
cation of the selected indicators for the resolu-
tion of any model in different analyses.  

Table 11:  Basic indicators × meta-variables and meta-modes matrix 

    Indicators 
 Operational 

meta-variable 
 Meta-mode (MM) W11 W21  Wwn  Wrn 

Mm11 Quantitative       
Mm21 Qualitative       
Mm31 Relational       

MV1 Mode 

Mm41 Rational       
Mm12 Environment       
Mm22 Organisation       
Mm32 Competition       
Mm42 Economy       
Mm52 Technology       

MV2 Level 

Mm62 Strategic       
Mm13 Description       
Mm23 Evidential       
Mm33 Complementary       
Mm43 Research-expansion       

MV3 Deployment 

Mm53 Prospective       
 
 

4  Discussion 

The parameters, that constitute the dimensions 
of the organizational activity, define the analyti-
cal architecture on a matrix, where the variables 
are the levels, modes, deployments and analyti-
cal phases. This architecture is useful to design 
the axial structure of a methodological proposal: 
the Matrix Indicator System and allows us to 
obtain a classification of indicators 
According to this proposal, the process of infor-
mation analysis is associated with the sequential 
and systematic application of indicators and 
techniques, as a monitoring of the different lev-
els of organizational activity. 
Matrix Indicator System is a methodology of 
analysis that allows us to know the scope of 
analytical results, assess the validity of our find-
ings, and answer questions like: ¿What are we 
analyzing? ¿What we are left to analyze? 
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