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Cadastral systems have described the relationship between man
and land from their evolvement. As the relationship changes, so
have changed the needs that this relationship sets for cadastral
systems and their functions. Previously, the importance of
megatrends, global drivers and trends in the context of cadastral
systems have been studied and recognized (figure 1). To prepare
for future, information on these issues before they become
megatrends is of utmost importance. This article aims at
recognizing the most important weak signals for cadastral
domain and separating them from trends and megatrends by
using computational text analysis. As a result, this article
presents the weak signals which might grow in the future to be
trends and megatrends affecting the future cadastral systems.
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We have collected signals in three categories, based on their frequency and change in frequency. The categories are known
signals, strong signals and weak signals. Known signals appear minimum 150 times and the frequency is stable during 20152018. Strong signal appears minimum 35 times and the frequency grows during 2015-2018. Weak signal appears minimum 5
but maximum 15 times and the frequency grows rapidly during 2015-2019. Table 1 presents examples of these signals
categorized according to PESTE model.
Table 1. Examples on known, strong and weak signals categorized according to PESTE (political,
economic, social, technological and environmental) model.
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Figure 1. Building scenarios for future land administration requires
detecting global themes, megatrends, user perspectives, weak
signals, minimum requirements and technological innovations.

Source: Scientific article database (Scopus)
Selected keywords: Land administration OR Land administration system OR
Cadastre OR Cadastral system

The results show a variety of signals in different categories. Political weak signals may show the tendency towards examining
the organization of land administration, where centralized or decentralized registration and the authoritative role is examined.
A similar interpretation can be done when examining the economic signals. Smallholders and other local actors, such as local
water associations, may be in the center of land administration in the future. From social point of view, where known signals
refer to examine rural and urban areas in land administration, lately pro poor land administration and customary land tenure
have grown to be strong signals. Weak social signals, however, refer to licensing, conflict management and rights of indigenous
people.

Publication years: 2008-2019
Final data set: 1535 articles including publication date, authors, journal,
abstract, keywords etc.

In this study, we use computational text analysis to detect
future signals for cadastral domain. Yoon (2012) and later Lee
and Park (2018) have outlined a framework that incorporates
text mining for assessing the strength of future signals. This
framework builds on the three-dimensional future signal
space presented by Hiltunen (2008), and provides a good
starting point for our case study as well. As text mining
approaches usually, the framework starts from text collection.
Here we use both scientific articles and news articles related
to cadastral systems as data sources. Next step is to define
keywords that cover all wanted dimensions. Third step is to
construct keyword portfolio maps based on occurrence and
frequency information of the keywords. Finally, we identify
weak signal topics by statistical analysis and news search
(Figure 2).

Technology, 3-dimensional space is more or less the status quo of land administration. Lately, volunteered geographical data
and use of unmanned aerial vehicles have gained interest among scientists. Our study shows that in the future, different ways
of creating trust in registers (fingerprinting, decentralized registers such as blockchain), may have a bigger role. Environmental
issues are well covered in the land administration literature and we can notice that known and strong signals address roughly
the larger scale topics as water and forest, and weak signals focus on environmental issues in a more detailed level.
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The results can be utilized in a process of building scenarios for the future in any organization developing land administration
and cadastral system (see Figure 3, the dimensions of future signs). It is important to notice that while megatrends as
urbanization or prevailing issues as 3, 4 or 5 dimensional space are studied in the literature, new issues as fingerprinting are
emerging. This study also shows that there might be more weight put into the new actors of land administration and we can
argue that decentralization will bring more local players to the land administration field.
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Figure 2. The methodological approach.
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Figure 3. The three dimensions of future signs in
3-dimensional space (Hiltunen 2008).

When taken into global context, the importance and
impacts of the weak signals should be taken into
consideration in a national or regional context,
depending of the cadastral system. As Hiltunen (2010)
puts it, the interpretation includes always institutional
aspects as cultural assumptions, but moreover, we can
say that they actually include the aspects of three
institutional pillars (Scott 2001): regulative, normative
and cultural-cognitive. Although these elements can be
found in all the institutional structures, their content
varies from institutions.
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