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ABSTRACT:

The development of geoinformatics over the last two decades and with that the growing awareness of the role of
GDI in civil society imply that professionals of different types are required by organisations involved in the
production, dissemination and use of GI and with policy development with respect to the roles of the public and
private sector in this field. This is a global development, but the different regions and individual countries of the
world have to formulate their own ideas and concepts how to deal with this issue, because GDI’s should be adapted
to regional and local context. In the last four years the ITC educational programmes have been revised so that they
better connect to these developments. Furthermore ITC is developing a strategy to decentralise part of the
educational programs. We intend to run them in cooperation with educational institutes, preferably universities in
the home regions of our students. The objective is to adapt our programs more to the local needs, to create the
opportunity for part-time education and reduce the time that our students should spend in The Netherlands far away
from their families and jobs.

1. GLOBAL DEVELOPMENTS IN THE FIELD OF GI AND GDI

About thirty years after the large-scale introduction of remote sensing for civil applications and about twenty years
after the brake through of GIS these techniques have matured. They are fully accepted as tools for spatial
management and form structural components of information infrastructures in both the public and private sectors of
society. With this a geo-information community developed world wide with its own journals, conferences and
coordinating bodies. This community became aware of the fact further development of this field should no longer
rely on spontaneous growth and evolution. The growing importance of this field for civil society requires
involvement of governments to set policies and to make and stimulate large investments to create and develop
spatial data infrastructures. The technological and institutional conditions in many regions in the world are far from
optimal for the creation of an information infrastructure so that great investments are required. These should be
complemented by Institutional and organisational development to make sure that these investments will be adequate
and effective This issue is manifest nowadays and appears high on the agendas of the international gi-community.
We also observe that with time the character of the gi-community is changing. In the early days of remote sensing
and GIS this community consisted of interested experts from other fields and pioneering amateurs who obtained
their skills by training and through experience. Nowadays the gi-community consists increasingly of highly educated
professionals. These professionals can be divided in three major groups:

1. Experts in the field of spatial information handling (or specialists in certain aspects of this field),

2. Users of geo-information and

3. Professionals and policy makers, who are aware of the importance of geo-information for Civil Society.
Their education requires programs that are carefully designed, based on the mature paradigms of geo-information
science and its related disciplines. The design of the educational programs should also be based on a proper
understanding of the contexts in which geo-information is produced and used and of the role that the three different
types of professionals play in this field.



2. NEEDS FOR EDUCATION

2.1  Expertise requirements
These observations imply that capacity building in the context geo-information provision should be put high on the
agenda of the international GI-community and a dedicated effort is required to identify the needs for education. In
this respect we should consider the actual processes for geo-information provision and the three types of roles,
identified earlier, that experts play in this context.
We will look at geo-informatics from two angles:

a) The structure of processes for information handling and

b) The context in which these processes should be seen
Experts from one specific disciplinary background can seldom address all aspects involved; therefore Geo-
informatics should always be seen in an interdisciplinary setting.

Figure 1. see end of paper

Professionals operating in the field of geo-spatial data infrastructure are aware of this fact. On the other hand the fact
that the application domains cover a wide variety of fields, such as land registration and administration, natural
resources management, disaster mitigation, etc., implies that specialisation (although within an interdisciplinary
context) will be required for professionals to keep up to date with the state of the art in their field of expertise. These
apparently conflicting criteria for the education of professionals and scientists in geo-informatics require a careful
focusing and design of educational programs in this field. Not all requirements can be fulfilled by one single
program, one should rather think of a coherent family of education programs to educate the members of the future
geo-informatics community.

2.2 Education and training

The importance of GDIs for governance has implications for the national (public) organisations responsible for
establishing and operating these GDIs. Hence, besides the education of individuals, capacity building of the entire
organisation is required. The goal of education is to prepare (young) professionals for their tasks ahead, while the
goal of capacity building is to simultaneously shake up the organisation that will employ them. The aim is to
strengthen an organisation so that it can assume responsibility for designing, managing and sustaining development.
For this, not only are thematic professionals required but also staffs that can formulate, design, manage and
negotiate with other organisations and central government in order to address organisational and institutional issues
in support of the acceptance of technological solutions. Hence capacity building comprises human resources
development, organisational strengthening and institutional strengthening — of which education is part and parcel.
We have seen here above that we should think of coherent families of programs that cover the different aspects of
the field presented in Figure 1, we see now also that for capacity building the three levels of Figure 2 should be
covered.
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Figure 2. Three levels for capacity building (Groot and Georgiadou, 2001)

Finally, the rapid technological developments, as well as developments in demand for information, imply the
continuous upgrading of professionals as part of the “lifelong learning” principle observed throughout present-day
society. This in turn challenges the education and training institutions themselves to keep up to date with scientific
and technological developments while simultaneously dealing with the proliferating variety in demand.

ITC has a long tradition in the field of capacity development and during the fifty years of our existence we have
always continued to adjust our educational programs to the needs of our clients. Recently we reformulated the
mission and name of the Institute and we initiated a new research program.

3. ITC’s MISSION

3.1 Mission of the Institute
ITC is an institute for international education through international knowledge exchange. The knowledge exchange
activities of ITC aim primarily at capacity building and institutional development in countries that are economically
and technologically less developed (LDC’s). We continuously adapt this position to modern developments in the
two components of our core business i.e.: the field of geo-informatics and its related topics and the field of
international education.
International education for capacity building and institutional and organisational strengthening should more and
more be embedded in professional, scientific and education networks with nodes in our target countries and nodes in
the Northern world. This implies that ITC acts as a two-directional gateway. On the one hand we provide access for
organisations and individuals from LDCs to knowledge and professional institutes in the Western world. On the
other hand our extensive international relation network is made available to scientific and professional organisations
from the Netherlands. Therefore ITC operates as:
= An internationally recognized Centre of Excellence, i.e. recognized both in the LDCs (our traditional market) and
in the Western world, the Netherlands in particular.
= A node in an international knowledge network between on the one hand scientific and professional organizations
in LDCs and on the other hand scientific (both academic — universities — and technological — research)
organisations and professional organisations in the Western world, principally the Netherlands.
=  An organisation: with a demand- and client-oriented approach to delivering research, education and project
services, which is to be realised in a dialogue-driven way.
We observe a changing attitude with respect to both the public and political support for development cooperation
with potentially far reaching implications for international education. This is an extra reason for us to ensure a firm
position as a centre of excellence also in the Netherlands’ (and European) scientific community.
Consequently an will be pursued that will be mutually beneficial to both LDC’s in view of the increased demand for
current western science and technology and the Netherlands’ setting in view of the internationalisation policy

3.2 Knowledge field
ITC’s activities concern the knowledge field centred on a core identified as “Geo-information Science and Earth
observation”, operationally defined as follows (ITC, 2001):

“Geo-information Science and Earth Observation concerns a combination of tools and methods for the

collection, storage and processing of geo-spatial data, and for the dissemination and use of these data and of

services based on these data.

—  This implies the development and application of concepts for spatial data modelling, for the information
extraction from (measuring and) image data and for the processing, analysis, dissemination, presentation
and use of geo-spatial data.

— It also implies the development and implementation concepts for the structuring, organisation and
management of geo-spatial production processes in an institutional setting.”

We mention earth observation explicitly to emphasise the fact that, in the context of our knowledge field, data
collection is predominantly based on aerospace survey techniques. The expertise of our Institute focuses on issues
related to this theme, and our educational programmes, research and advisory services deal with two types of
problem area:

1. Problem areas where geo-information science and earth observation play an essential role in finding
solutions. This first type deals with the use of geo-spatial data for the management of space and resources.



2. Problem areas that need solutions to guarantee relevant, economic, timely and reliable information
provision. This second type deals with organisations and the processes to provide geo-spatial data for the
user community. Here, problems might refer to conceptual, technical, management and policy issues
related to data provision.

4. ITC’s EDUCATIONAL PROGRAMS

Transfer of knowledge by ITC has been undertaken mainly by providing mid-career professionals between 30 and 40 years
of age with post-graduate education and training (in English) through an academic degree programme exclusively in the
Netherlands. Initially, education consisted of post-graduate training of short to medium duration. To address the
requirements resulting from technological developments (processes) and the incorporation as well as application of geo-
spatial information management principles (context), education has developed over the years into the current set of six
separate programmes covering a range of 25 specialisations.

In addition to adjusting the content, we have also accommodated changes in demand for the type of training. Our
educational programmes currently comprise:

e An 18-month Master of Science programme that provides a scientific basis. Graduates are assumed to be able to
develop, and assess the performance of new methods and techniques. These new methods and techniques are
directed towards improving existing processes and enhancing/expanding applications. Successful completion of the
MSc programme affords access to ITC’s PhD research programme.

e A 12-month Professional Master programme. Graduates are assumed to be able to operationalise new technologies
and methods within their organisations. This may require certain adjustments in information needs and processes
within these organisations.

e Besides academic degree programmes, ITC also caters for the needs of individual organisations through short tailor-
made courses. These are carried out at ITC or on site

e ITC annually organises some six refresher courses for alumni, employers and colleagues. These courses deal with
new developments in geo-information science and earth observation, take about two weeks and are carried out in the
home countries of our alumni in collaboration with local partner organisations, i.e. universities or professional
organisations.

A major step forward has been the introduction of a modular system, with each programme/specialisation consisting
of three-week modules, all starting at the same time. This system includes elective modules, thus allowing course
participants to select a subject/topic that best fits their own professional requirements. This modular system also
allows participation in individual modules without the obligation to follow the entire course.

We will use the diagram of Figure 1 to give a short review of the educational programs at ITC and the topics they
emphasise.

4.1 Geoinformatics (GFM)

This program concentrates on the technological aspects of spatial data handling. Core issues are imaging systems
and information extraction from images, spatial information systems and information processing and the
dissemination and visualisation of spatial information. The technological knowledge and skills are complemented by
topics on the management of spatial information in an organisational Figure 3. indicates for this program what
emphasis is given to the aspects and contexts specified in Figure 1.

Figure 3. see end of paper

4.2 Geoinformation management (GIM)

The GIM program deals with the problems which organisations meet when dealing with information management
like: methods for the identification of information needs, information systems design, information flow
management, process reengineering. Presently the program is redesigned to focus on organisations producing and
handling large volume data like NMA's and cadastres. Specialisations will be developed for organisations involved
in urban planning and management, land use development, soil and geological surveys. In this context issues like
data acquisition, data fusion and exchange will be dealt with. Figure 4 illustrates the topics that are emphasised in
this program.

Figure 4. see end of paper



4.3 Urban Planning and Land Administration (UPLA),

The objective of the Urban Planning and Land Administration programme is to improve the institutional capacity of
organisations that are involved in urban planning and land administration. This program concentrates on the use of
information rather then on the generic issues of information production and provision. Figure 5 illustrates the topics
that are emphasised in this program.

Figure 5. see end of paper

4.4 Natural Resource Management (NRM) , Water Resources and Environmental Management (WREM),
Earth Resources and Environmental Geosciences (EREG)

These are three programs emphasising the use of spatial data in context of three application domains. Remote
sensing and geographic information systems are used to support analysis, planning, decision makings and
management in fields like forestry, sustainable land and water management, the exploration of earth resources and
disaster mitigation. Figure 6. illustrates the topics that are emphasised in these programs.

Figure 6 see end of paper
5. DECENTRALISED EDUCATION

5.1 Motivtion for the decentralistion of education

In the past fifty years students from all over the world used to travel to the Netherlands to stay there for 12 to 18

months to complete one of these programs. But recently we observed a growing reluctance of our customers to be

away from their jobs and family for such a long time. Furthermore the quality of educational institutes in different

parts of the worlds has increased considerably during the last decades.

These are two reasons for ITC to change policy and to develop two options:

- Decentralisation of education
The first option will be to offer programmes or parts of the programmes in the home countries (or regions) of
the course participants. This can be arranged through joint educational programmes with educational institutes
abroad. We intend to do that through establishing joint educational programmes with scientific institutions,
implemented in collaboration with and by staff of partner organisations in the home countries or regions of our
clients. They may be implemented entirely nationally or partly so with a component at ITC in the Netherlands.
For example, 12 months of an 18-month MSc programme may be conducted in the home country and on
successful completion of the examinations the six-month thesis writing may subsequently be conducted at ITC.
Both the national institution and ITC will accredit academic degrees and certificates.
Decentralisation through an international education network has the potential to improve the effectiveness,
flexibility and productivity of the ITC educational system in terms of costs per student and student/staff ratios.
But it requires good quality assurance and a monitoring system of the educational programmes. We must work
hard to develop methods towards achieving this goal.
A very important aspect will be international accreditation and quality control. For this purpose, use will be
made of the experience that other organisations, particularly those from Australia and the UK, have acquired in
setting up similar systems.

- Part-time education
The second option will be to offer the possibility for spreading the educational programme over a term longer
than 12 or 18 months, i.e. course participants should have the opportunity to obtain the required credit points
over a period of two or three years. This solution is only practical if part of the programme can be carried out
through a distance learning approach, so that participants do not have to be in Enschede for the whole
programme. The precondition for affecting this strategy is a more flexible and efficient educational
programme. A start was made to this effect in 1999 through an educational reorganisation. This reorganisation
resulted in six programmes with courses at Professional Master’s (PM) and MSc levels. These replaced the
large variety of programmes offered earlier and created greater uniformity. Furthermore, a modular approach
has been introduced and a system in which a student's progress can be measured in credit points: 48 for PM and
69 for MSc. This was a first essential step towards gaining more efficiency and flexibility in our educational
system. But more is required to fully answer the changing demands of our clients. The decentralisation of our
educational activities will also be an important instrument for implementing this second strategy.



In this respect we will make use of the opportunities offered by the fast development of information and

communication technology. This provides powerful tools for distance education. We have adopted Blackboard as a

tool and over the last two years we have been developing modules to be offered by these tools and we have been

experimenting on the use of this technology in the context of decentralised education. The two core modules of our
educational programs are good candidates for a distance-learning project at ITC. The aim of such a project should be
to provide the means for students to prepare for a common entrance level before they come to ITC.

The previous observations do not imply that all educational activities should be decentralised. There are several

reasons for maintaining educational activities at our home base:

» Decentralised activities cannot serve all regions in which ITC is active; there will always be countries or
organisations that prefer to send their staff to ITC rather than to another institute in our network. Furthermore,
international exposure, and certainly exposure to the Western professional and scientific environment, will
remain an important aspect of the education of high-level staff in many organisations.

» Educational programmes at ITC provide the experience we need for our central role in an educational network,
including aspects of quality assurance.

» The programmes run at ITC should serve as a vehicle for permanent educational innovation. This innovation
relates to content, educational methods and tools.

Furthermore, the newly introduced modular structure of our programmes provides the building blocks for short

training programmes for which we think there is a good market and for the quick and flexible reaction to the

increasing variability of the requests that we receive.

5.1 The development of an international educational network

Although ITC has been transferring educational and training programmes to the developing world for many decades within
the framework of institutional development, this transfer has invariably been project-based. In other words, the building of
local capacity to conduct education and training was based on temporary project funding. On completion of such projects,
relations with ITC declined and became mainly of a personal nature. We see, however, that the attitude with respect to
international cooperation is changing, this has also been expressed recently very clearly by the Netherlands Minister for
International Cooperation, Mrs. Herfkens (Herfkens, 2001):
“.... Starting from existing capacity calls for a new way of doing business, from both donors and recipients. It is
no longer a matter of improving the knowledge base, producing institutional development guidelines, introducing
new techniques for field operations, setting up a specialized unit or providing training for staff.- The process needs
to be turned upside down. From donor-driven to client-driven.Putting institutional development at the centre of
our aid efforts implies a radical paradigm shift. It means:
- Accepting the fact that development does not take place by throwing money, projects and expatriate technical
assistance at problems;
- Recognizing the need to start from local conditions and capacities, to look at what can realistically be
achieved in a given institutional setting and to adapt donor ambitions accordingly,
- Redefining the development process as the stimulation of local performance in the public sector, the private
sector and civil society.
- Shifting the focus of donor concerns away from policy objectives, or what should be done, to implementation,
or how to achieve sustainable results.
- Changing the nature of donor involvement, moving away from writing policy prescriptions, setting conditions
and making decisions and moving towards explanation, demonstration, facilitation and recommendations...."

ITC’s current decentralisation strategy will be based on that concept. Joint educational programmes in a
decentralisation venture should be accredited by both partners, both responsible for implementation and quality
control. Both partners are also committed to continuing the collaboration, using their own core funding sources and
scholarships/fellowships funded from external sources. Hence the relationship is not based on temporary project
funding and hence is more likely to be sustained.

The activities in Iran (Toosi University) and in Bolivia (CLAS projects) are the first careful steps in this direction,
from which much experience is being gained. Partners and parties in other countries have expressed their interest in
establishing similar partnerships, both as part of our ongoing institutional development projects, as well as others.
Initiatives have been made in e.g.. Tanzania (UoD/UCLAS), Philippines, China (Wuhan University), India (IIRS),
In Nigeria (RECTAS Ile Ife), The University of the Phillipines and many others.

To avoid becoming over-committed and unable to maintain quality control, ITC intends to develop regional
networks, composed of a limited number of pre-identified partners that meet the above conditions. A regional



network for Asia was drafted during the course of 2001. It is expected that similar networks will be identified for
Africa and Latin America during the course of 2002, and for Central and Eastern Europe during 2003.

Ongoing and future institutional development projects will be geared towards supporting our decentralisation
activities. Additional partners for strengthening the network will preferably be well-established organisations that
meet the above conditions without requiring much additional investment from the ITC side. Wherever possible,
organisations with a regional exposure and service experience will be preferred.

6. CONCLUSIONS

Capacity building comprises human resources development, organisational strengthening and institutional
strengthening — of which education is part and parcel. We have seen that we should think in this context of coherent
families of programs that cover the different aspects of the field; these programs should deal with the technology of
the provision of spatial information, the institutional and information management aspects as well as the application
issues of spatial information.

The development of international educational networks facilitates the exchange of expertise available in the different
regions of the world. Furthermore with these networks it will be easier for students from different countries or
regions to have access to this expertise through a harmonised set of educational programs.
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Figure 1: aspects of spatial information handling processes and
the context of these processes (Molenaar and Kraak, 2000)

Storage Processing |Dissemination
Process Data & & &
Context acquisition retrieval presentation use
Application domain
Technology
Information management
Inst. setting & policy
Primary subject Tertiary subject
Secundary subject No subject

Figure 3. The emphasis of different topics in the Geoinformatics programme
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Figure 4. The emphasis of different topics in the
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Figure 5. The emphasis of different topics in the
Urban Planning and Land Administration programme
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