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Abstract 

 

Decision support for the academia at Uppsala University 

 
Business intelligence1 (BI) mainly refers to computer-based techniques used in commercial enterprises 
in identifying, extracting, and analyzing business data. In general this means analysis of sales revenue 
by products and/or departments, or by associated costs and incomes. Here we show that the very 
same type of software can be of great use also when it comes to the management of a university. 
Uppsala University has more than 10 years of experience of GLIS, an IT-based tool for extraction and 
presentation of management information. GLIS stands for Generalised Management Information 
System, (In Swedish “Generellt Lednings Informations System”). Here it is demonstrated how Uppsala 
University use GLIS in the management of several processes. Typical examples are the admission 
process and the planning of student intake, balancing of student load among courses, follow up 
analysis of educational programs and the bibliometric analysis of publication data. 
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Presentation 

 

 

 

Management intelligence: Decision support for the academia  

 
 

Like in most enterprises the administration of a university is supported by several different and 
sometimes disparate IT-systems.  A consequence is the building up of huge amounts of data that take 
specialists to manage.  Computer-based techniques for the extraction of useful information from 
existing databases are generally referred to as Business Intelligence1 (Parr Rud, 2009). Such 
techniques could contribute substantially to management at all levels by making a lot of information 
available also to non specialists, i.e. actual decision makers throughout the university.  Already in the 
year 2000, Uppsala University had developed such a tool in-house. Eventually, more feasible 
alternatives emerged in the market and since 2006 a commercial product (The Diver Solution) is 
used for these purposes. The system is called GLIS (Generellt ledningsinformationssystem) for 
Generalised Management Information System. 
In the beginning, GLIS was aimed at mainly supporting the university management.  It was used to 
inform the annual process of planning and reporting at the central level of the university. With the 
transfer to the technological platform “The Diver Solution”, it became obvious that the system could 
be further developed and turned in to a cost effective tool to be used for a broader range of 
purposes. Since then, GLIS has been designed to serve various needs at all levels of university 
administration.  
From a user perspective GLIS is basically a portal on the web where you start bay choosing your 
area of interest for example first- and second cycle courses and study programmes (Utb: Grund-
/avancerad nivå in Fig. 1). In a column to the left links to available reports in the chosen area are 
organised in a map structure.  
 
Fig 1. Overview of the GLIS portal. A report about course admissions is chosen. 
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When entering GLIS, you may choose to log in as a registered user or to enter as a guest. As a 
registered user you may have access to personal information confined to your own unit that would be 
inappropriate to present to a broader audience. As a registered user you may also choose between 
using a predefined report or compose your own by the inbuilt tool ProDiver. For the purpose of 
illustrating the functionality of ProDiver, this presentation will basically be limited to the use of a few 
permanent reports in the web portal.  As examples we have chosen to go into some detail about how 
GLIS is used for the detailed monitoring of the admission process, and in the follow up by the faculty 
board.  Another example demonstrates how bibliometric data can be integrated into the system and 
fed in to the local performance-based research funding system at the University. 
 
 
The admission process 

The admission process is accompanied by three types of registrations. First, applications from 
presumptive students are registered.  Then decisions of the university about admissions are 
registered. Finally, some of the admitted students show up at the university and course registrations 
are made. At all levels of this process strategic decision making is called for.   
 
The first question to answer is whether the numbers of applicants are enough for all courses, or 
whether some courses should be cancelled. Here, the daily updates in GLIS of number of applicants 
per course make it possible for course leaders and directors of studies to closely monitor the process 
and make necessary decisions at the earliest possible stage of the process.     
 
During the next stage of the process, admitted applicants are identified and informed. This is usually 
a two step procedure with two rounds of selections. Now, information as to whether applicants are 
eligible or not is added to the database as is information on whether they eventually decline a 
course/study programme offering because they choose to accept a place at another university. 
Further, applicants are ranked and, depending on planned number of places for the different courses, 
applicants are classified into admitted or waiting list applicants. Also in this case daily updates in 
GLIS make decisions possible at an early stage of the process. This allows for adjustments of staffing 
and premises to be made as early on as possible. 
 
The final registration of course enrolment is generally made by students themselves on the web. If at 
this stage it appears that the number of enrolled students on some courses is lower than expected, it 
may be necessary for the department to call for students on the waiting list. This real-time 
accessibility of enrolments in GLIS is crucial for the ability to allow for enrolment of course 
participants as fast as possible.   
 
To illustrate the process from a departmental view, we may look at the Department of Business 
Studies. This department gives about 80 different courses to 4500 course participants (2700 
students) per semester. For the administration of applications, admissions and course enrolments 
there are 7 course administrators, 3 directors of studies and several course leaders. Throughout the 
admission process all administrators have identical and updated information available via GLIS, 
updated on a day-to-day basis.   
Accessing numbers of applicants to courses planned for autumn 2012 a certain day see Table 1. 
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Table 1. Number of applicants to actual course offerings for Department of Business Studies . 
Applicants are characterised based on eligibility and whether they are first choice applicants. Total 
number of applicants (=Antal sökand totalt), number of first choice applicants (=Antal 
förstahandssökande), number of qualified applicants (=Antal behöriga sökande) and number of 
qualified first choice applicants (=Antal behöriga sökande i första hand). 

 
 
 
Any day during the admission process the number of admitted students may be inspected by 
consulting a table like what is shown in Table 2. 
 
Table 2. Number of admitted students in the first selection round (=Urval 1). Number of admitted 
students (=Antal antagna), number of waiting list applicants (=Antal reserver) and planned number of 
 places (=Antagningstal) 

 
 
 
When it comes to the final decisions on the dimensioning of courses here are several factors to take 
in to consideration. One such factor is how the courses are funded. Funding caps makes it important 
to distribute student enrolments for optimal funding. As funding is provided on a yearly basis, the 
admission process for courses in the autumn has to take into account also the outcome of enrolments 
the preceding spring. Such considerations are supported by a table in GLIS as shown in Table 3. 
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Table 3.  Outcome (=Utfall) so far compared to planned number of course places (=Uppdrag) for 
different course categories. Full time equivalents (=Hstk), Difference (=Skillnad) and difference in 
percent (=Uppnådd andel av uppdrag (%)).  

 
 
The final openings for students on the waiting list are often made a few days after a course has 
started. To optimise the number of students in each course, course administrators follow course 
enrolments in GLIS on a daily basis by accessing tables like the one shown in Table 4 
 
Table 4.  Course enrolments. Full time equivalents (=Hstk), full time accomplishments  (=Hprk) and 
number of registered students (=Antal registr studenter). Fiscal year (= Kalenderår) and academic 
year (=Läsår). 

 
 
 
 
In this way the number of students may be fine tuned by prompt calling for students on the waiting 
list. 
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Strategic considerations by Faculty boards. 
To support Faculty boards on strategic matters GLIS contains several reports for monitoring and 
evaluation at faculty level. Particularly, reports with outcome to date compared to the corresponding 
outcome preceding years and reports with the actual outcome compared to applied plans are 
frequently accessed. Reports are illustrated in Table 5, Figure 2 and Table 6. 
 
 
Tabel 5 and Figure 2. Full time equivalents (HST) accumulated 26 of july 2012 compared to the 
same for 2011. 

 
 
 
 
Table 6. Full time enrolments (Hstk) and full time accomplishments (Hprk) at 26 of july compared to 
plans (Uppdrag) for the whole year. 

 
 
 
A part from budget follow ups most follow up analyses are otherwise made directly on demand by 
the use of ProDiver, an included tool for advanced analyses. Consider students that entered the 
nursing programme during autumn 2004. An analyses of what type of exams and when examined 
would look like described in Table 7 and it would take an experienced user less than a minute to 
achieve. 
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Table 7. Years and type of exam so far by students entering nursing programme autumn 2004. 
Number of exams (=Antal examina), number of examined students (=Antal examinerade), average 
age (=Ålder Medel) and proportion women (=Andel kvinnor (%). 

 
 

Bibliometric data 

Publications are playing a more and more important role in the process of evaluating research and 
also as an indicator in the performance-based research funding systems (PRFS). Of 14 countries 
which were identified of having PRFS at least 10 have publication output as an indicator of research 
quality (Hicks, 2012). The incentives of having a PRFS model is that allocation of funding often is 
due to historical reasons which no longer are valid. Another reason is that it should be a part of an 
orientation towards more effective management of the public sector based on principles from the 
private sector. The core ideas in this transition is increasing productivity without adding resources to 
the system and replacing traditional command-and-control systems with market-like incentives 
(Kettl, 2000, 2005). 
Sweden, being one of these 10 countries, launched a PRFS in 2009 where 10 % of the research 
funding for the universities should be reallocated annually according to two indicators. One is the 
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ability to attract external funding from research councils etc. and the other is publication impact. 
Each indicator is worth 5 % of the total funding (Resursutredningen, 2007). The publication 
indicator in Sweden is based on a model where publication output of a unit is compared with a 
statistic average of how much a typically Nordic researcher is producing in a certain field and what 
the normalized citation score is compared with the world average in a certain field (Sandström and 
Sandström, 2008). The data is collected from Web of Science and the calculations are made by The 
Swedish Research Council. However, by using Web of Science (WoS) as the main data provider, a 
limitation is immediately being made. WoS mainly consists of journal articles and the coverage 
among subjects differs considerably. While the coverage in certain subjects, like Clinical medicine 
and Chemistry, is above 90 %, it drops to around 50 % in subjects like Earth Science and Computer 
Science (Moed, 2005).  
The big problem with using WoS appears when you examine Humanities and Social Sciences. First 
of all, the coverage of articles in these subjects is generally very low. A bibliometric study at Uppsala 
University estimated the WoS coverage to 5-20 % of all papers in these areas, although there are 
single subjects like Psychology that has higher figures (Visser and Nederhof, 2007). Secondly, the 
research results published in other languages than English is strongly neglected and even more 
important is that monographs and anthologies are not at all represented in WoS. An estimation of 
how much of the Flemish research publication output were covered by WoS came to the conclusion 
that only a third of the total output between 2000 and 2009 were registered in WoS (Engels et al, 
2012). 
The focus on PRFS on a national level has also made local universities considering adopting these 
models for redistribution of funding. At Uppsala University discussions were taking place about 
using the same indicators as in the national model described previously. However, the lack of 
visibility of big parts of the Humanistic and Social Sciences in WoS made this difficult to realize. 
Instead, the university decided to adopt the national Norwegian model in combination with the 
citation-based part of the Swedish national model. The national Norwegian model was created to be 
a part of a new funding system for higher education in Norway. The model allows an extended 
bibliometric analysis including monographs and articles in anthologies as well as journal and review 
articles. The model focuses on the publication channel (i.e. journals and publishers) rather than the 
individual publication. Journals and publishers are classified in three levels, level 0 (non-scientific), 
level 1 (normal) and level 2 (prestigious) and each publication gets a value depending on how the 
channel were it is published is classified and how many authors there are (Sivertsen, 2006). To 
support the model a national database called Cristin/Frida has been created. The database uses 
records from WoS as well as the Norwegian National Library. The data is validated by the 
researchers and therefore guarantee that the system contains verified and structured metadata for 
bibliometric purposes (Schneider, 2009). 
Since Sweden is not yet having a national system with publication data equivalent with the 
Norwegian, Uppsala University has to rely on the local repository called DiVA. DiVA, from the 
beginning created to support the publishing of doctoral theses electronically but later also serving as 
a publishing database were researchers can register references to all their publications as well as 
deposit full-text articles. DiVA has been sold to some 30 other universities in Sweden and Norway 
and is the most used system for storing scientific literature in Sweden. The main input in DiVA 
besides self-registration comes from Web of Science. Every month, all records with the affiliation 
Uppsala univ is downloaded from WoS  into DiVA and the authors addresses are verified by the 
library staff. The same goes for self-registered records and therefor DiVA holds validated records 
which can be used for bibliometric purposes. PubMed and the National Swedish Library Catalogue, 
Libris are two other databases from which researchers can download their records. 
Finally the records from DiVA are transferred into GLIS on a daily basis. Journals and publishers are 
automatically checked with the recent list of the national Norwegian system and a preliminary value 
based on the classification and the number of authors is set to the record (see Table 8). 
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Table 8.  List of publications per author with level according to “The Norwegian model” (=Nivå), 
number of authors (=Antal författare per publ) and the resulting value (=Poäng)  

 
 
Every researcher can check their records and make corrections before the final calculations are being 
done and records that do not get a match against the Norwegian list are being re-checked. This 
means that the process of handling publications are totally integrated in the management system and 
the fact that authors are able to check their publications guarantee transparency as well as validated 
data of high quality which can be used for further analysis.   
 
Concluding remarks 

We have described how GLIS is used in connection with three different processes that involve 
several decisions to be made. It must be remembered that the examples described above only 
correspond to fragments of what GLIS is used for. 
Today GLIS incorporates data from 11 different data bases. In addition, several reports are based on 
data extracted directly from Excel documents. The result is a data depository of more than 10 Tbyte 
giving rise to more than 300 predefined reports or diagrams presented in the web portal. On top of 
this there are numerous reports and tables produced by end users on the fly. Some of these reports 
are saved in individual deposits where they are automatically and continuously updated . Several 
reports are scheduled to be delivered by mail to various recipients. 
The number of end users, currently around 1000 individuals, is constantly growing in parallel with an 
expanding number of data areas. While some may consult GLIS almost every working day, there are 
others that use it more seldom.  
It may be questioned weather it is worthwhile to invest in an additional IT-system with the sole 
purpose to be an interface to the content of several other already present databases. Up to some 
years ago this was certainly a relevant question.  The movement towards an increasing number of 
digital data sources, together with an increasing need for control of management, means that today it 
is more or less required to possess this kind of BI tool. In this context, it may be of interest to 
consider that there are basically two very disparate types of solutions that are used (Chaudhuri et al. 
2011). One school claim that a prerequisite for a good BI solution is the building up of a new a 
database.  Because of the complexity of database construction this type of BI solution tends to 
become costly as it normally requires quite a lot of IT specialist consultants. This tends to be the type 
of solution that is preferred by many IT-departments.  
Another school of BI solutions relies on a new type of software that makes the building of 
databases unnecessary.  These solutions normally are more user friendly and require only a minimum 
of IT specialist consultants. The cost for this type of BI solution is sometimes surprisingly low. This 
often is the choice of solution that is preferred by operational contributors. The BI solution GLIS of 
Uppsala University that is described above may be considered a typical example of the latter type of 
BI solution.   
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1 Business intelligence (BI) is defined as the ability for an organization to take all its capabilities and 
convert them into knowledge, ultimately, getting the right information to the right people, at the right 
time, via the right channel. This produces large amounts of information which can lead to the 
development of new opportunities for the organization. When these opportunities have been 
identified and a strategy has been effectively implemented, they can provide an organization with a 
competitive advantage in the market, and stability in the long run (within its industry) (Parr Rud, 
2009). 
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