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PEER REVIEWED PAPERS
STEPS TOWARD THE DIGITAL AGENDA: OPEN DATA TO OPEN KNOWLEDGE 

Nowadays there is an increasing need to integrate information from many 
sources in order to meet several kinds of urgencies. They come from both 
institutional stakeholders, who want to evaluate the performance of the 
organisation, and from citizens, who ask for more transparency.
The adoption of a software infrastructure, based on a data warehouse and 
a collaborative balanced scorecard, aimed at making the editing of social 
reports faster and more easily shared, has been the first step to fulfill these 
needs in an integrated manner.
Apart from technological issues, this experience has been an opportunity to 
make explicit the tacit knowledge inside the organisation and has prepared 
the ground for near future development in the field of decision support 
systems and advanced data mining applications.
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1 Introduction 
In all organisations – be they for profit, non profit or public – the success 

of decision-making depends on the balance between the informational and 
engaging processes that are at the basis of its control system.

In order to make effective choices that enable the improvement of perfor-
mance in social, competitive, economic and financial ways, it is not enough 
to ensure that reliable, understandable information can be accessed quickly. 
It is also necessary to activate a dynamic exchange with internal and external 
stakeholders.

A constructive comparison of operational and environmental issues is es-
sential to allow an in-depth study of data and, more generally speaking, the 
successful convergence of in-house skills and a continuing participation toge-
ther with external stakeholders.

Social reporting finds its rightful place in this context, being a form of 
global, multidimensional and integrated reporting founded on the analysis of 
differences between results and goals – within social, competitive, economic 
and financial processes – and effective communication with stakeholders. 

The smoothness of this process is important to encourage decision-making 
at all levels, increasing transparency and trust, therefore providing motivation 
to use information systems actively, resulting in effective improvement.

The perspective of analysis is primarely the sistemi perspective of balanced 
scorecards (Kaplan & Norton, 1992), with attention to the most recent trends 
in integrated reporting (Eccles & Krzus, 2010) and to the specific contextuali-
sation within Universities (Frey, Melis &Vagnoni, 2008; Cassone & Zaccarella 
2009; Lozano, 2011; Locatelli & Schena, 2011).

The aim of this essay is to share reflections and stimulate the debate about 
the utility of data gathering systems in a collaborative perspective of social 
reporting.

If the use of these systems in Universities is surely not a novelty, instead 
significant evidence has not been noticed about their adoption as comparison 
environments that favor awareness and convergence of the organization on 
control and continuous improvement.

The thoughts presented here are linked especially to the case of social repor-
ting in the University of Macerata and to its perspective of evolution, outlined 
to overcome problems observed.

The principal finding of this essay is a conceptual model to utilize data 
gathering systems in Universities for sharing the wide knowledge of the peo-
ple who work daily in this environment, with the continuous improvement of 
planning and control systems, collaborative processes and thus results.

This is a first contribution to the discussion which will be enriched by future 
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evolution in experimentation.

2 Characteristics and limits of social reporting at the University of 
Macerata

The University of Macerata has for years been committed to social reporting 
and tests innovative solutions which favour progress in informational quality, 
organisational involvement, decision-making and, ultimately, in the collective 
well-being this creates.

In particular, in 2008 the University initiated a successful process of social 
reporting, linked to programming and control systems with the aim of conti-
nuous improvement1. The large internal working group shared its organisation, 
content and dissemination of results, while actively working to involve external 
stakeholders.

In Italy, the project was met with keen interest by professionals and the 
scientific community alike, thanks above all to the thorough nature of the re-
porting process and the strong commitment to a critical analysis of operating re-
sults for the purpose of improving performance (to this end, please see amongst 
others: Locatelli & Schena, 2011).

Internal analysis confirmed the existence of significant merit as well as 
possible areas of improvement. In particular, members of the working group 
– February 2012 – expressed very positive opinions relating to the experience 
of reporting, which was judged worthwhile, above all because it encourages 
the: «reflection and development of an awareness of strengths and weaknesses; 
closer interaction with University colleagues, and the creation of a learning 
environment; co-operation with stakeholders and the communication of results; 
analysis of indicators and trends» (Giusepponi & Tavoletti, 2013, p. 41).

On the other hand, the need to improve the process was highlighted. In 
particular it was necessary:

• to apply the knowledge already achieved thanks to social reporting in 
decision-making processes; 

• to adopt a more streamlined mechanism based on indicators more useful 
for the understanding of internal and external stakeholders.

In other words, if the undoubted advantages of critical analysis on which 
reporting is based are obvious, equally obvious is the importance of evaluating 
results, employing them more widely in decision-making and strategic proces-
ses (ibidem, chapter 3).

1 All social reports pertaining to the University are available from http://www.unimc.it.
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3 Ideas for a reporting environment
Awareness of above-mentioned improvement areas has therefore oriented 

the University in two main directions. First of all, there has been a strong fo-
cus on implementing the strategic plan 2013-2018, which was drawn up from 
experience gained in social reporting, paying the utmost attention to internal 
participation and the involvement of external stakeholders2.

Furthermore, a project was drawn up which is currently being developed 
and has the aim of promoting integrated, multidimensional, rapid reporting 
processes (the University Integrated Monitor). This system – on which we 
are focused in this essay – mimics balanced scorecard perspectives (Kaplan 
& Norton, 1992) and in accordance with the University’s strategic planning, 
includes the following points of analysis:

1. general/cross-sectional overview;
2. research;
3. education and support;
4. territory;
5. organisation/administration (management of human resources, structural, 

economic and financial resources) 
6. governance. 

In the University’s strategic plan, each of these points is linked to goals, 
actions and indicators. 

An efficient control system requires the rapid uptake of both general and 
analytic results and an evaluation of variances from goals. For this very rea-
son, the University Integrated Monitor was designed to allow systematic mul-
tidimensional reporting based on shared indicators and a rapid analysis of 
variances. 

This is a homogenous environment that overcomes barriers created by frag-
mented sources of information rendering planning and control systems data 
(results and variances) accessible and constantly updated. 

A “discrete”, a posteriori, control system will be replaced with a “conti-
nuous”, in progress, method, reinforcing the interests of the organisation as 
compared with its performance.

Moreover, in order to consolidate a culture of control and mentorship based 
on involvement and dialogue within the University, the system was created to 
welcome and encourage comments from participants in correspondence with 
each indicator. Each profile will exhibit its own narrative, a “story” composed 
of numbers, evaluation and awareness, an example of social reporting that is 
both detailed and destructured that will generate periodic reports following 
2 The Strategic Plan 2013-2018 of the University of Macerata is available from http://www.unimc.it.
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pre-determined intervals handled by area managers in an atmosphere of tran-
sparency.

The benefits of sharing interpretations and evaluations regarding a specific 
phenomenon (for example: student application trends) can link mostly to:

• the emergence of tacit knowledge and diffusion of awareness;
• the development of attention on the phenomenon considered;
• behavioural improvement (for example: better attention in placement and 

tutorial activities in the case of increasing student numbers);
• the official comparison and promotion of clarity on the discussion;
• the continuity of social reporting and a constructive dialogue;
• making improvement a habit.

The system – which initially focused on the above-mentioned points 2, 3, 
4 and 5 – will gather data on results, objectives and differences both at basic 
University level as well as in an analytical approach (relating to a Department, 
a Course of Study, and so on). It should be noted that the scope and importance 
of content mean that the experimental phase (currently underway) is particu-
larly sensitive.

On the other hand, information is confidential and must be treated as such, 
and it is necessary to keep in mind content as well as rules pertaining to access 
and use of the system. In fact, the availability of information must always 
correspond with an awareness of how to handle it appropriately. In addition 
to this issue, the system poses problems in stimulating participation among 
people. In fact, because of the novelty of the instrument, the online interaction 
required is not a habit yet.

For these reasons, the project plan was created to encourage co-operation 
and flexibility. It is evident that this needs to be done gradually in order to 
guarantee the best course of adjustment in the different phases of the process: 
between benefits and efficacy, and safety in use. As confidence in the system 
grows, there will be a greater choice of informational and organisational so-
lutions which will be agreed jointly. In this way, the development of the Inte-
grated Monitor can be seen as an “open workshop” within the University of 
Macerata’s efforts in the field of social reporting and, in particular, integration 
with planning and control systems and stakeholder involvement.

4 Overview of the University Integrated Monitor
In the following, it is possible to see a list of some indicators in the field 

of Education (table 1) actually available in the production environment and a 
sketch of a simulation of comments posting inserted by managers (figure 1), 
useful to share opinions and to gradually feed the social report.
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Table 1
INDICATORS IN THE FIELD OF EDUCATION
Indicator Year Scope

Students enrolled for the first time in the university system 2013 University

Students enrolled 2012 – 2013 University

Credits average 2012 University

Online students 2013 University

Percentage of re-enrollment 1st-2nd year 2012 - 2013 University

Percentage of graduations 2012 University

Notably, the discussion activity linked with the indicators monitoring results 
in two benefits. The former is the new knowledge produced during the discus-
sions that improves the quality of decision-making, while the latter is related 
with a more dynamical editing of the social reporting because the analysis 
performed by the users flow into the social report at prearranged intervals.

 
Fig. 1 - Students enrolled for the first time in the university system: comments 

inserted by managers.

5 Measurement and evaluation needs in Italian Universities
The measurement and evaluation of the activities of Italian Universities was 

introduced by law in 1995 with the establishment of the appropriate organisms 
as independent bodies within each University.

Later, in 1999, another law established that “Universities have to adopt a 



Carlo Alberto Bentivoglio, Giuseppe D’Antini, Giovanni Gison, Katia Giusepponi - Data warehouse, reporting and stakeholder engagement. Achievements of the 
University of Macerata

83

system of internal assessment of administrative management, teaching and 
research, interventions in support of the right to education, also through an 
analysis of costs and performance, the appropriate use of public resources, 
research productivity and teaching, as well as the impartiality and efficiency 
of administrative action”. Over time, Universities have concentrated their self-
assessment activities on primary functions of teaching and research, leaving 
only marginal spaces of evaluation for organisational and management issues, 
considered to have little influence on training and scientific performance.

Since 1999 the University framework has evolved so fast that, at times, it 
does not allow a serene and objective evaluation of results arising from the 
application of the standards. To this, new systems of evaluation for the distri-
bution of public resources were added.

As we have seen, the goals of the legislator and therefore also those of 
the evaluation of Universities have changed over time and involved different 
aspects of University life, of which the most important at the time, were:

• funding methods of the University system, especially State Universities;
• assessment of Universities and their training system;
• three-year program and incentive system;
• assessment of demand, offer and results of training;
• evaluation of teaching by the students;
• accreditation of Universities and study courses.

Equally important for the purpose of accreditation is the availability of a 
system of quality assurance.

In order to assess the different aspects of University life, different bodies 
have proposed the use of indicators that are very similar to each other, leading 
to doubts about their efficiency and effectiveness in terms of evaluation.

However, the activities of in-depth assessment of the various aspects of Uni-
versity education, while being very important for decision-making, should not 
be confused with accreditation activities which have very different and precise 
purposes and should be based on a limited number of pre-defined indicators. 
Moreover, the indicators have to consider not only output but also outcome 
profiles. Obviously, in this context a clear definition of objectives and an in-
depth variance analysis are necessary.

For these reasons, the University of Macerata Integrated Monitor has been 
implemented to ensure at the same time the support of data collection, the con-
struction of necessary indicators, the dissemination of information and – last 
but not least – a constructive dialogue.
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6 The data layer
The first step in planning a collaborative environment devoted to monitoring 

the performance of an organisation consists in providing a reliable data layer. 
Because information is distributed in many databases, a possible solution is 
the adoption of a centralized data warehouse as the main data source of the 
application. The effort in developing such a system includes the logical and 
physical design of the database.

The logical aspect is tightly coupled with organisational issues. This in-
volves making explicit the tacit knowledge, that is spread throughout the or-
ganisation, which constitutes a poorly documented and often incoherent oral 
tradition (Nonaka & Takeuchi, 1995). Trying to understand such knowledge 
is very important because it is implicitly reflected in the different data sources 
and in the business processes involved. Unfortunately, this activity is very 
time-expensive and involves a lot of interviews with experts from each area.

Notably, this task consists of different levels of action depending on the 
objective to pursue. Keynote speeches are regularly held in order to introduce 
the project and its development to the managers of the organisational units. 
Such meetings are not only informative but are conceived in order to motivate 
the audience. The subsequent level includes working groups with the organisa-
tional units, followed by several meetings with an expert in the field belonging 
to their staff.

In any case, the aim of these activities consists in reaching a common vi-
sion on information management. This is worth achieving because there are 
two contrasting needs. One has a synthetic profile because it is due to social 
reporting and, in a wider perspective, to the fostering of an open data policy. 
The other is deeply analytical for the reason that it should fulfill the needs of 
the organisational units.

In the long term, the aim of the project is to establish a trusting relationship 
with each unit in order to make every information exchange worthwhile for 
each one. Indeed, the very idea of the project is not only tied to monitor data 
but also to share them in a collaborative way. For this reason, the monitoring 
environment allows people to post comments for each indicator during its time 
evolution, fostering a critical analysis of the performance in progress and not 
only a posteriori. Indeed, one of the main objectives of this collaborative effort 
consists in allowing the final document to be drawn up in a quicker and more 
aware manner.

On the other hand, the physical design of the database and the building 
of the system in its entirety is a little easier. The system is based on the open 
source software Spoon, the ETL component of the business analytics solution 
Pentaho, while MySQL is the database. According to a weekly schedule, a 
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collection of Spoon transformations fetches data from a heterogeneous set of 
data sources (didactics, research, human resources and accounting) and conso-
lidates them in a data warehouse hosted by MySQL. Initially, data are copied in 
a stage area, then they are organized in a relational database whose structure is 
designed to add a further abstraction layer between the original data structures 
and the synthesis information. Finally, starting from this layer, another set of 
data transformations computes metrics and indicators which are stored in plain 
data tables metaphorically called multidimensional cubes, because they allow 
to analyse data according to multiple perspectives called dimensions.

Dimensions are a way to observe the evolution of data according to one or 
more points of view (Golfarelli & Rizzi, 2009). One of the most interesting is 
the time dimension, or better, the two dimensions related to time. Indeed, two 
different ways to discretize the time are adopted: the metrics tied to the didactic 
area refer to academic years, while the calendar year is the reference in the 
remaining fields. Moreover, you can find dimensions belonging to the instruc-
tional and organisational structure of the University like the course structure 
dimension (University/ Department/ Class). It is worth noting that the structure 
of these dimensions is not linear but hierarchical: firstly you can find the whole 
University at the root of the hierarchy, then you have the Department level and, 
lastly, the class. Finally, other dimensions are related to demography like gender 
or the origin of the student from a geographical and educational standpoint.

Each dimension allows different kinds of analysis according to a specific 
purpose. Many of them concern metrics which are used to build indicators 
for the Italian Ministry of Education. Others can be useful in order to alloca-
te resources, forecast needs and discover new opportunities. In the last case, 
for instance, demographical dimensions can be exploited to introduce new 
curricula or to plan advertising campaigns focused on taking into account the 
students’ characteristics.

7 The presentation layer
The presentation layer is based upon a web application for monitoring data 

and posting comments called MIA (Monitor Integrato d’Ateneo - University 
Integrated Monitor). Although this application is only the first step in a more 
sophisticated software infrastructure, it has worked well as a sort of a colla-
borative balanced scorecard. From a technical standpoint, this solution can be 
described through three different perspectives: access to data, software deve-
lopment and data presentation.

The first perspective regards gathering data for the application. In order to 
reach high flexibility, two possible ways have been considered. One is based 
on the data warehouse previously described, while the other concerns fetching 
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the data straight from those sources. Although the latter adds complexity to 
the design, it allows to quickly react to unplanned requests from the steering 
board and gives redundancy to the access to data.

The second perspective concerns the software developing strategy. In this 
case, our choice has resulted in adopting open source software like MySQL as 
a database, Apache as a web server and PHP as the developing language with 
the support of the Yii framework. It is worth noting that stable and widespread 
open source tools ensure good performance and scalability, while the Yii fra-
mework allows a more clear and modular coding style.

 

Fig. 2 - A simplified view of the software infrastructure and its relationships with 
the users

The last perspective is focused on data presentation and the way such in-
formation is shared and discussed by the community. First of all, information 
is codified quantitatively by numerical values computed from metrics stored 
in the data warehouse or directly by SQL queries sent to the native database. 
Data are displayed according to two complementary philosophies. 

The first is focalized on the evolution of a single datum in a well defined 
context (a point in a multi-dimensional space), while the second is a more tra-
ditional report. Notably, in the first case, the system displays the current value 
of the indicator, a second numerical value referring to the same period of the 
previous year if needed, and the planned objective in order to allow corrective 
measures and encourage discussion in the community – taking into account 
that users’ activity is tracked as in many Learning Management Systems. In 
addition, each post is associated with the numerical value of the indicator when 
the post is sent to the system. In this way, it is possible to contextualize the 
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comments with the evolution of the reported indicator. 
In the second case, the idea consists in displaying how an indicator changes 

its value in a two dimensional space. For instance, the distribution of students 
in the Departments (an example of organisational dimension) during three 
academic years (time dimension). Finally, great attention has been devoted to 
manage the access to each single function of the application. Because a lot of 
information has a confidential nature, the access control list of each available 
object has a fine-grained structure that allows the total control of each user.

Conclusions
Nowadays, Italian higher education is conceived more as an ecology rather 

than a system; competition is the key for development and performance evalua-
tion is strictly tied with the final reward. In this way, extracting relevant infor-
mation from the huge amount of data owned is not only an institutional need 
but should be seen as an opportunity to grow. Moreover, there is a increasing 
demand for transparency from the institutional stakeholders and citizens which 
urges detailed, up-to-date and always accessible information. For all these rea-
sons, managing the information in a highly integrated way is becoming crucial.

Notably, while MIA can be seen as a potentially successful effort to in-
troduce a sort of collaborative balanced scorecard system, many other appli-
cations can benefit from a centralized data warehouse. Indeed, in the field of 
data analysis, is quite simple to interface the database with simulation and 
forecasting software. On the other hand, more advanced techniques can be ex-
ploited to better understand the composition of the student population by using 
statistical or artificial intelligence tools. Moreover, the finding of anomalies 
in a properly defined set of indicators can be used to detect critical issues in 
an automated way. For instance: problems in the career of the single student, 
anomalies in a course or economic critical issues.

Taking into account current achievements and future perspectives, it is pos-
sible to conclude that what might be seen as a bureaucratic nightmare can be 
turned into a competitive factor for an organisation able to exploit this oppor-
tunity.
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