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Abstract: In many western countries, publicly led mapping activities and recording information of
land parcels and buildings and the related rights, restrictions, and responsibilities have established
their roles as important pillars of a functioning society. National mapping, cadastral, and land
registry authorities as public agencies responsible for conducting these tasks are in a key position
in shaping the development of the whole land administration sector. Most of these authorities
have formulated their purposes, directions, and goals in the form of strategies. There is, however,
a lack of understanding of the type of goals these authorities pursue through their strategies and
why. Using an online questionnaire as a method, this study explores the strategy goals as well as
the strategy drivers of national mapping, cadastral, and land registry authorities. We find that the
strategy goals converge to a great extent and relate particularly to digitalization, data properties,
customers and needs of society, and organizational development. Further, we observe that the strategy
work of these authorities is most often driven by changes in the customer needs and by changes
in the government’s policies. The contribution of the study lies in providing an overview of how
national mapping, cadastral, and land registry authorities frame their near-future development and
in highlighting that albeit the goals, for the most part, align with the qualities of a good, neutral land
administration system, the authorities show low tendency to pursue transformative or paradigmatic
changes through their strategies.

Keywords: land administration; cadastral systems; public agencies; strategy; authoritative geospa-
tial information

1. Introduction

Land is a scarce resource subject to many competing interests. Virtually everything we
do happens on land, is produced on land, or is built on land. Land administration is widely
considered as “a key component of the infrastructure that supports and facilitates the way
that society interacts with land to ensure sustainable development” [1] (p. 340). Land
administration supports, for instance, the efficiency of land and real estate markets, land
valuation and taxation, security of land tenure and land rights, and different uses of land
(e.g., agriculture, forestry, and real estate development) [2]. Land administration systems
(LAS) are institutional frameworks that facilitate the implementation of land policies in
their respective country [3]. In this context, land policies are national-level policies that
promote nationally important objectives, such as economy, social justice, and political
stability, through activities and institutions such as taxation, land markets, and land use
planning [1].

The key operational tool of LAS is the cadastral system [4,5]. A cadastral system
records the physical location of real properties and lists real property rights, often through
three basic elements: cadaster, land registry, and a cadastral map. Cadastral systems are
dynamic by nature. Throughout their existence, they have evolved as the people-to-land
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relationship, and the needs of societies have changed [6]. Commonly, four development
phases, from fiscal and juridical cadasters to planning and multi-purpose systems, are
recognized for cadastral systems [1]. The pressure to further develop and modify cadastral
systems has not disappeared, by any means, as several megatrends from digitalization to
urbanization and the increasing trend towards transparency, accessibility, and open data,
continue to shape the operational environment of cadastral systems [7]. How such drivers
of change will impact the nature, role, and technical solutions of cadastral systems remains
a matter of speculation and debate, as do all topics related to the future, see [8,9]. Some
signs of how the changes in the operational environment impact cadastral systems should
be, however, detectable through the way the authorities responsible for land administrative
tasks frame their own near-future directions in documents that guide and foster their
actions, i.e., in their strategies.

In many countries, the authorities responsible for land administrative tasks can be
categorized as public agencies. Public agencies, in general, can be defined as units re-
sponsible for the execution of public policy [10]. They have some unifying features, such
as some degree of autonomy from political direction; pre-established strategic direction
through political decision; budgeting autonomy; financing from a combination of its own
revenues, earmarked contributions, and subsidies from the government budget; and public
accountability defined by law and tradition [11]. Despite these shared features, public
agencies are also highly diverse, and their functioning is characterized by path-dependency
as well as by the content of their primary task [10]. Johanson [11] (p. 873) has noted that
administrative duty is at the core of public agencies’ functioning: they are set to “execute
government functions under delegated authority by way of legal obligation”. Hence, in
terms of accountability, public agencies have accountability to higher authorities, such as
ministries or politicians (upwards accountability) [12]. However, at the same time, their
duties can be defined in such a way as to produce accountability to broadly parallel institu-
tions (horizontal accountability) or to lower-level institutions or groups, such as citizens
(downward accountability) [12].

Many authors have argued that we need to understand the characteristics of the public
sector to understand strategy work in public organizations, including public agencies,
e.g., [13,14]. The literature on strategies in the private sector tends to put emphasis on
themes such as “gaining market share” or “growth through competition” [11]. Public
organizations, in contrast, often navigate in a pluralistic context where multiple internal
and external interests must be met [15]. This might even create tensions within the organi-
zations [16]. Höglund and Svärdsten [17], for instance, have noted that many competing
discourses are present in the strategy work of public sector organizations. They propose
that strategy in the public sector needs to be understood in relation to following localized
discourses, or as they call them, interpretative repertoires: cost savings, need to measure
performance, collaboration, societal outcomes, responding to customer needs, the rule of
law, and steering from the government. They further argue that these identified repertoires
can be associated with higher-level public-sector management discourses that are often
used to characterize the development of the western public sector, namely Public Adminis-
tration (PA), New Public Management (NPM), and New Public Governance (NPG) [17].
These discourses should not be seen as consecutive stages but rather as coexisting and
overlapping modes, see, e.g., [18,19]. Public Administration (PA) that, among other fea-
tures, puts a strong focus on policy implementation and following the rule of law was the
dominant paradigm much of the 20th century, followed by the New Public Management
(NPM) paradigm that instead emphasizes managerial techniques from the private sector,
such as input and output control, and evaluation. New Public Governance (NPG) is the
most recently emerged paradigm of the three. NPG draws theoretically from organizational
sociology and network theory and emphasizes service processes and outcomes. Höglund
and Svärdsten [17] point that civil servants need to balance their strategic work with these
discourses. For example, the repertoire “cost savings” that draw from the NPM discourse is
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often privileged over the repertoire “societal outcomes” that draws from the NPG discourse
in the public sector strategy work [17].

Strategy itself is a blurry and debated concept, see, e.g., [20]. Hambrick and Fredrick-
son [21], for example, have noted that strategy has become such a broad term that it can
mean almost anything. Conceptual and semantic debates aside, a strategy is ultimately
about purpose, direction, and goals: a way to formulate objectives for intended change
in any form from general ideas to concrete measures, e.g., [11]. Therefore, for example,
the content, focus, degree of concreteness, and spatial and temporal scale of strategies
vary between organizations. There should be, however, a common element of “looking
ahead” instead of largely “regulating the status quo” in all strategies, as Weiser et al. [22]
have pointed out. This future-oriented outlook makes strategies an interesting study
subject. They provide a window into how organizations—may they be private or public
organizations—are responding to changes in their operational environment: what are the
central matters to organizations, i.e., which goals they have selected to pursue through
their operations. The question of why an organization selects certain goals to pursue also
has relevance, particularly in the case of public agencies, due to the inherently complex
and politically influenced decision-making environment at these agencies.

This study zooms in on one specific subgroup of public agencies—national mapping,
cadastral, and land registry authorities. We note that systems of land registration vary
between jurisdictions, and the duties and responsibilities of these authorities are organized
differently in different jurisdictions (see, e.g., [23,24]). Some countries have separate author-
ities responsible for a legal registry that records real rights in immovable property (often
referred to as land registry), for a technical register that records and preserves information,
for instance, about the location of real property units, the use of land, and the value of land
(often referred to as cadaster), and for the visualization of geography and the contents of the
technical register (often referred to as cadastral mapping). Some countries, on the contrary,
have combined these responsibilities under a single authority. Despite the differences in
organizational structures and duties, all national mapping, cadastral, and land registry
authorities contribute to land administrative tasks and to the production, upkeep, and deliv-
ery of what is considered to be cadastral information, and thereby inflect the development
of the land administration sector in their respective countries, and also globally.

The potential future directions of land administration and cadastral systems have
gained some substantial attention in recent years, see, e.g., [7–9,25–27]. However, no prior
studies have examined how expectations about future directions translate into strategies
at the units responsible for carrying out land administrative tasks. This study addresses
this gap and aims to understand how the national mapping, cadastral, and land registry
authorities frame their own near-future directions in their strategies. Specifically, the study
explores what type of goals the authorities pursue with their strategies. We also ask whether
there has been temporal variation in their strategic focal points during the past decade.
In addition, we ask what drives the strategy work of these authorities to explore how the
pluralistic context inherent to public agencies affects their strategy work. It should be noted
that questions related to strategy implementation and performance of these authorities are
outside the scope of this study. An online questionnaire is used to collect data from a sample
of national mapping, cadastral, and land registry authorities. Empirically, the study is
limited to a European context. In most European countries, publicly led mapping, cadastral,
and land registration activities have long, established traditions, and, in addition, many
European cadastral systems have adopted multi-purpose ideals of land administration
early on [8].

The study contributes to the land administration literature by providing an overview
of the strategic focal points and the drivers of strategy work of national mapping, cadastral,
and land registry authorities. This kind of knowledge is important for understanding the
near-future directions of the whole land administration sector. In addition, this type of
knowledge allows, for instance, to evaluate to what extent the authorities strive towards
the widely agreed-upon qualities of a good, neutral LAS [3]. Our study finds strong
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connections between the national authorities’ strategic focal points and the four qualities
of an “ideal” LAS formulated by Enemark et al. [3]: (1) a LAS services the needs of
governments, business, and the public, (2) a LAS utilizes the latest technologies, (3) a LAS
services rights, responsibilities, restrictions (RRRs), and risks in relation to land, and (4) a
LAS delivers much broader information about sustainable development. The strategies
show a strong interest in serving the citizens and responding to customer needs, and they
widely promote the use and possibilities of the latest technologies. The authorities likewise
widely aim to account for the RRRs and risks related to land through their strategies, even
though they seem to share a rather static view on RRRs. Interestingly, we find that the
authorities do not explicitly pursue the United Nations (UN) Sustainable Development
Goals [28] or the delivery of information about sustainable development through their
strategies. Regarding the drivers of strategy work, we identify responding to changing
customer needs and policy changes by the government as the strongest influences for
strategy contents of these authorities.

The paper proceeds as follows. In Section 2, we describe the study design and the
methods used to collect and analyze the data. Section 3 presents the findings of the study.
In Section 4, we discuss our findings in light of the land administration literature as well as
the literature on public agency strategy work. Section 5 concludes the paper.

2. Materials and Methods

A questionnaire was considered a suitable research strategy as the overall objective of
the study is to provide an overview of the strategic focal points and of the drivers of strategy
work of national mapping, cadastral, and land registry authorities. A questionnaire suits
this type of explorative examination and allows us to access a geographically dispersed
group of professionals working at these agencies in a resource-efficient way. The study
design is presented in Figure 1. In this qualitative inquiry, the prior literature is reviewed
before commencing data collection and analysis to help to contextualize and orient the
study and to develop clarity in thinking about concepts and theory development, see,
e.g., [29]. The four steps of the inquiry are described next in more detail.

Figure 1. The study’s design.

First, we conducted a critical review of the academic literature focusing on the features
of public agency strategy work and the role of national mapping, cadastral, and land
registry authorities. The aim of the review was to develop a conceptual understanding of
the studied topic and to help to direct the data collection. We relied on a continuous critical
assessment of the literature in identifying and interpreting relevant texts (i.e., we did not
use a pre-determined list of search words or a focused screening and inclusion strategy),
and hence the approach to the literature search can be described as hermeneutic [30]. There
is extensive literature on strategy work in general, but our review was targeted to gain
an understanding of the relevant concepts and theories of public sector (including public
agencies) strategy work. In addition, we reviewed the land administration and cadastral
system literature to ensure that the recognized concepts and theories were applied in a
meaningful way.

The second step of the process was to design and test the questionnaire. The ques-
tionnaire consisted of a total of 24 questions and was designed to take 20 to 25 min to
complete. Guided by the knowledge accumulated in the literature review phase, the ques-



ISPRS Int. J. Geo-Inf. 2022, 11, 164 5 of 16

tionnaire was designed to cover four thematic categories: (1) Strategy process (13 questions),
(2) Strategy goals (3 questions), (3) Connection between strategy and practice (6 questions),
and (4) Drivers of strategy work (2 questions). Open questions were preferred (16 of the
questions were open questions) since we wanted to collect in-depth responses that allow
for qualitative exploration. Open questions also provide the respondents an opportunity to
answer more freely and in their own style, or even to question the terms and structure of
the questionnaire itself, e.g., [31]. Closed and combination questions (8 questions) were
included as well to make the questionnaire more approachable. The category lists for the
closed questions were developed by relying mainly on prior knowledge of public sector
strategy work. The closed questions with categorical options also included an option like
“Other, what?” to allow the respondents to give a response outside the pre-determined
range of categories. Scaling and attribute information options were determined by fol-
lowing the general guidelines of questionnaire design [31]. To ensure the functionality of
the questionnaire, it was tested on two experts from the National Land Survey of Finland
(NLS). Some minor adjustments were made to the questionnaire based on the NLS experts’
feedback. This study utilizes only part of the questions. Here, we focus on the replies given
to the five questions related to strategy goals and drivers of strategy work:

• Please describe the most important themes or goals in your organization’s current
strategy. (open question)

• If you can, please describe which themes have gained importance in your organiza-
tion’s strategy over the past 10 years, and on the other hand, which have become less
important? (open question)

• How would you describe the purpose and mission of your organization in your own
words? (open question)

• Which of the following do you consider as the key drivers of strategy work in your
organization? (You can choose multiple options) (closed question with eight op-
tions provided)

• Please elaborate on which you consider as the most important drivers for your organi-
zation’s strategy work, and how they affect the work? (open question)

The third step was data collection. A sample of 28 European national mapping,
cadastral, and land registry authorities was contacted with an invitation to answer the
questionnaire. We acknowledge that a larger group of national mapping, cadastral, and
land registry authorities exist but were lacking direct contact information to potential
respondents outside the sample. Moreover, we ensured that the sample included authorities
from different parts of Europe to mitigate external validity bias. A link to the questionnaire
was sent to one expert from each agency. The recipients hold several kinds of positions
in the selected agencies, such as senior adviser, strategy lead, business developer, and
director general. All were presumed to have the competence to answer the questionnaire.
The recipients were also guided to forward the email and the questionnaire link within
their agency if they felt they lacked expertise on the topic. The questionnaire was open for
two weeks in May 2021. A reminder email was sent to recipients a few days before the
questionnaire form was closed.

We received responses from experts from 18 different agencies from 17 different
countries (64% response rate). The participating authorities are listed in Appendix A.
As noted earlier, the duties and responsibilities of national mapping, cadastral, and land
registry authorities vary. Our sample includes authorities with varying responsibilities. Ten
of the responded agencies (56%) are responsible for mapping, cadaster, and land registry-
related activities, five (28%) for mapping and cadaster-related activities, two (11%) for
mapping activities, and one (6%) for land registry-related activities.

The fourth step was data analysis. Both quantitative (one closed question) and qualita-
tive data (four open questions) were collected. The collected material was first read through
to get an overview of the responses. In the closed question, the respondents were asked to
select categories, and hence for this question, the coding was pre-determined, making the
analysis easy and straightforward. The statistics for the categories were obtained directly
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from a data analysis tool of the online platform used. The qualitative data allowed a more
in-depth exploration of the agencies’ strategy goals and strategy drivers. To avoid “closing”
open question responses, no pre-determined descriptive categories were used for these
questions. Instead, to capture the nuances and complexities of the replies to open questions
and to remain open to what is emerging from the data [32], the qualitative data were coded
inductively using content analysis, e.g., [33]. The analysis was conducted using Atlas.ti
qualitative data analysis software. The main interest in this study lies in the discovery of
regularities. Therefore, the codes were grouped to identify the emerging themes for each
of the four open questions. Themes were identified independently by two researchers to
validate the findings. The analysis outcomes were then discussed to achieve consensus on
the final results.

3. Results

This section describes the findings of the questionnaire. We start by outlining the
strategy goals the national mapping, cadastral, and land registry authorities pursue through
their strategies. We also describe how these goals align with the authorities’ purpose and
mission statements and how the strategic focal points have developed during the past
decade. After that, we report the findings related to drivers of strategy work.

3.1. Strategy Goals
3.1.1. Reoccurring Themes

The respondents were asked to name the most important strategy goals of their respec-
tive authorities. Four main themes emerged when the reported goals were analyzed and
grouped together: (1) Digitalization and digital services, (2) Quality, quantity, accessibility,
and security of data and services, (3) Customers and needs of society, and (4) Organizational
development. Table 1 shows the percentages of respondents that brought up one or more
strategy goals related to these themes. It should be noted that themes one to three are
strongly intertwined and partly overlapping, particularly from a strategy point of view.
This also showed in the replies, as the given answers often combined goals related to these
themes under a single sentence.

Table 1. The four reoccurring themes of strategy goals.

Theme The Percentage of Respondents
Expressing Related Goal (s)

1 Digitalization and digital services 75%
2 Quality, quantity, accessibility, and security of data

and services
56.3%

3 Customers and needs of society 50%
4 Organizational development 31.3%

Digitalization and digital services were mentioned in some form as an important
strategic focal point in most (75%) replies. As a backdrop, most of the authorities have
already gone through the first wave of digitalization, i.e., shifted from paper maps and
documents to information system-based registers and electronic services. The replies
clearly showed that the focus has shifted from implementation of electronic services to
maintenance and updating them into a more efficient and user-friendly form, as well as
to thinking of cadaster and land registry data as part of a wider network of authoritative
data. One respondent replied that “We want to help create digital solutions with strategic
importance for society”. Another respondent replied that one of their goals is “sustainable
development and maintenance of the national register and information system ecosystems”.
In a similar vein, in one reply it was said that the goal is to be “active influencer in
ecosystems and networks”. Moreover, the creation, development, and maintenance of
Spatial Data Infrastructure (SDI) was reported as an important strategic focus by several
respondents. “Access to modern SDI” was reported as a strategy goal in one reply. Another
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respondent also said that their goal is to create a national spatial data infrastructure that
will allow the use of public sector spatial data through a single public access point.

The second theme emerging from responses was Quality, quantity, accessibility, and
security of data and services, as in total 56.3 percent of the respondents mentioned related
strategy goals. Quality of data refers here particularly to accuracy, up-to-datedness, and
usability of data. Quantity of data relates to coverage of data. One respondent mentioned
that the goal is “full (cadaster) coverage of the country with highest quality standard”. In
some replies, the coverage of data was seen more as a question related to the range of data
sets available to the public (e.g., an objective to provide building-related data was brought
up in one response). The accessibility of data and services was also brought up in several
replies. For many respondents, the definition of accessibility was something like “services
are easy to use, reliable, and accessible to all public and private parties who wish to use
them”. Moreover, phrases like “easy access to geospatial data” were used to describe the
accessibility goals. Overall, the respondents emphasized that they wish to provide data
that is actually used rather than just collect data without any meaningful purpose. Some
respondents also contemplated the importance of data accessibility a bit further in their
responses. It was considered to be a factor supporting economic growth, as well as the
basis of a well-functioning society. The security of services was also mentioned on several
occasions. For example, one respondent summarized that the main strategic goal of their
organization is “high value and secure services for customers”.

Customers and needs of society were present in half (50%) of the replies. Most
authorities seem to be aiming for “better services” according to the answers. What better
means is, of course, context-dependent, and to fully understand that, we should first
understand each authority’s current standard of provided services. The general direction
in service development seems to be towards services that are accessible with mobile
technology. The replies also imply that interest to focus on the creation of services relevant
to the customers and society as a whole is widely present among the authorities. For
example, one respondent replied that the goal is “to be a data-centric organization and
provide added value to customers and society at large”. In some replies, it was stressed
that the goal is to provide services to citizens, the government, and businesses, perhaps to
emphasize that cadastral information has several application domains.

The fourth occurring theme was Organizational development. In total, 31.3 percent
of the respondents brought up related strategy goals. One respondent said that one of
the main goals is to evaluate the structure of the organization as well as the locations of
local offices. Another respondent likewise noted that making an organizational reform is
a strategy goal. Moreover, “development of sustainable organization” was mentioned in
replies. One reply simply used the word “debureaucratisation” to describe the strategic
focal points. Moreover, a goal to be an “attractive workplace” was mentioned.

In addition, the respondents mentioned several goals that fall outside these four
themes. For instance, the following strategy goals were brought up in responses: 3D
cadaster; innovativeness; internal performance; climate change; territory management;
urban issues; landscape issues; creating an environment for a functioning land market; and
widespread implementation of innovations and research results.

3.1.2. Strategy Goals vs. Purpose and Mission Statements

To get a better grip about the degree to which the strategy goals and the authorities’
mission statements align, the respondents were asked to describe the purpose and mission
of their agency. As expected, the described purpose and mission statements shared similar
features with the strategy goals. The focus on customers, both on public and private sector
customers and citizens, was present in the statements as well. Data accessibility, availability,
and quality were also mentioned in several responses. Few respondents mentioned that
their organization strives to be an initiator or a driving force for digital development or
transformation in their respective countries.
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The described statements tended to be, however, more concentrated on underlining the
public interest or common good perspective of land administration than the strategic goals.
“The institute is not for itself, but to serve others”, answered one respondent. The mission
statements emphasized, for example, the role these authorities have in facilitating economic
growth and in ensuring societal stability. The authorities clearly position themselves as
geospatial data producers and see that their purpose is to produce data that allows the
creation of services, and thereby, to help to facilitate innovation and value creation in
society. In one response, the purpose of authority was stripped down to the very core of
land administration: “To register land and give a clear picture to the people of what property
is owned by whom”. Overall, the described statements showed how the authorities strive
to be a supporting pillar for society.

3.1.3. Temporal Changes in Strategy Goals

We also asked the respondents to name which strategic themes have become more
common during the past ten years, and on the other hand, which themes have lost ground
during the same period. Somewhat unsurprisingly, similar themes that emerge as the
current strategy goal themes were also brought up as the ones that have become more
important lately. The responses to this question imply that digital transformation, and shift
to electronic services, in particular, has prompted changes in strategic focal points. One
respondent explained that during the past decade, a shift from the delivery of data and
products to access of data has taken place. In another response, temporal changes in strategy
interests were described followingly: Back in 2012 the focus was on the implementation of
the obligatory tasks and development of information systems, and in 2017 the focus had
shifted to transferring services into an electronic environment and to improving customer
services. Now, in 2021, the focal points of the strategy are still in register management,
improvement of information systems, development of electronic services, and improvement
of customer service. However, the improvements are more related to innovation than formal
compliance. More emphasis is also given to issues such as the efficiency of register keeping
and open data.

Terms such as cooperation, users, use of data, sharing information, value chains,
ecosystems, networks, and smart built environment occurred in many answers. This
reinforces the view that cadaster and land registry data is increasingly seen as part of a
wider network, and instead of focusing purely on their own processes, the authorities
are aiming to build stronger networks and ecosystems to create better services to citizens.
Furthermore, a couple of respondents noted that the dimensions of cadastral data have
been expanding as well. Public law restrictions and utility mapping were mentioned as
examples of new types of data recorded in cadastral systems. Moreover, 3D cadaster, and
particularly 3D cadaster that provides data for web services, was used as an example
of expanding dimensions of cadastral information. The streamlining of processes and
digitization of legal processes was also brought up as a topic that has gained importance
in recent years. Finally, some respondents mentioned that sustainability issues, such as
climate change and social sustainability, have lately emerged as strategic focal points in
their organizations.

The responses included fewer references to themes that have lost importance in
strategies during the past decade. However, the answers clearly point out that traditional
land surveying, digital archives, and map production are disappearing from the agenda.
One respondent noted that internal process efficiency as such is no longer a point of interest
in the strategy. Interestingly some respondents mentioned that the focus on data quality
is diminishing, while some others stressed that the importance of data quality has been
increasing lately.

3.2. Drivers of Strategy Work

This study also explores what drives strategy work at national mapping, cadastral,
and land registry authorities. Eight different drivers were listed in the questionnaire, and
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the respondents were asked to select which of them drive the strategy work at their agency.
The respondents could select multiple options. The given options were determined based
on the literature review conducted as the first step of the study. In particular, studies on
strategy work at public agencies, e.g., [10,11], guided the selection and formulation of the
given options. Figure 2 summarizes responses to this question. The respondents were
also asked to elaborate in a follow-up question which drivers they consider as the most
important drivers for their respective agency’s strategy work and how these drivers affect
the strategy work.

Figure 2. Drivers of strategy work in descending order.

Two options were selected by 65 percent of the respondents: Responding to changing
customer needs and policy changes by the government. Three options, namely Changes in
budget or other available resources, need to renew practices due to changes in the business
environment or responsibilities of the organization and preparing for future changes in
the business environment were all selected by 59 percent of the respondents. We note that
in this stydy, the terms business environment and operational environment are treated
as synonyms to describe the action space, i.e., the combination of socio-cultural, political,
ecological, and economic factors, inside which an authority operates. The remaining
options were picked less frequently. Twenty-four percent of the respondents said that the
orders or will of the top management drive the strategy work at their agency. New research
information or recommendations by international organizations was considered as a driver
of strategy work by 18 percent of the respondents. The option that was considered as the
least influential driver was direct orders of politicians or the government. Eighteen percent
of the respondents thought some other drivers affect the strategy work at their agency. This
implies that the given options cover the actual drivers of strategy work relatively well.

The responses to the follow-up question imply that there is no consensus about the
most important driver of strategy work of these authorities. The importance of understand-
ing and preparing for changes in the business environment was stressed often, as was the
need to renew practices and business models due to such changes. Preparing for future
changes in the business environment was seen, for example, as “essential for the efficiency
and direction of the agency”. One respondent mentioned that “New technologies challenge
our operating model”, hinting that the potential impacts of new technologies are pondered
on a deeper level. Another respondent stressed that it is important to scan, in particular, the
changing information technology (IT) landscape since register keeping ultimately functions
through IT systems.

Furthermore, responding to changing customer needs was mentioned in several
responses as the most important driver of strategy work. For example, it was said that
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“there is a constant need to develop operations to meet the needs of customers and partners”.
In another response, the need to ensure effective and reliable services to citizens was seen
as a driver for strategy work. In general, the responses to this question show that the
authorities reflect their development and strategy work as something that is performed to
serve “society’s needs”. The availability of funding and budget changes was also brought
up by some respondents, which was expected considering that most of these authorities
rely at least partly on government funding.

4. Discussion

National mapping, cadastral, and land registry authorities are public agencies respon-
sible for producing, upkeeping, and the delivery of cadastral information. We recognize
clear patterns in what type of goals these authorities pursue through their strategies. The
focus is on technology (digitalization, in particular), data properties, serving customers
and society, and on organizational development. When the findings are reflected in light of
the ideals of land administration systems, such as those described by Enemark et al. [3],
we can see that practice and theory align to a great extent. Enemark et al. [3] stated that a
good, neutral LAS has four qualities. The authorities seem to be corresponding widely to
the first three of these demands through their strategies. The identified strategy interests
clearly demonstrate an objective to “serve the needs of governments, businesses, and the
public” (quality 1). The current focus seems to be on creating “better services” or “relevant
services”, indicating that the authorities are increasingly (re)considering what are the user’s
needs in the era of e-government and digitalizing societies and trying to respond to them.
Similar observations have been made before, for instance, by Krigsholm et al. [34] and
Todorovski and Lemmen [35]. In their described purpose statements, the authorities also
heavily emphasize this quality and the aim to serve society by enabling and advancing
innovation and value creation. In this regard, the agencies demonstrate strong horizontal
and downward accountability [12].

The second quality of a good LAS, “utilize the latest technologies”, is explicitly visible
in the strategies. The strong emphasis on technological megatrends as the main driving
forces for mature cadastral systems has been noted previously as well [7]. The findings
of this study attest to the impression that land administration professionals emphasize
the technical aspect of land administrative tasks when envisioning and sketching future
directions. The authorities do not seem to accentuate certain technologies or technological
solutions in their strategies but rather formulate general objectives related particularly to
digitalization. It should be noted, however, that the authorities are not a homogenous
group in this regard. Some show ambitions to be a frontrunner in the digital transformation
of government services in their respective country. Some other authorities, in contrast,
are, according to our findings, still in the stage of setting up spatial data infrastructures
and indicate no intention of becoming active leaders of transformation. This division fits
a categorization developed by Pollitt and Bouckaert [36], who compared NPM reforms
across countries and distinguished between maintaining countries, modernizing countries,
marketizing countries, and minimizing countries. We find evidence, particularly of main-
taining countries that lean toward preserving the status quo by taking incremental steps to
current structures and practices and of modernizing countries that acknowledge the need
for fundamental changes in organizing the administrative system.

The findings show that the third quality of a good LAS, “accounts for rights, restric-
tions, responsibilities, and risk related to land”, is also integrated into strategies of national
mapping, cadastral, and land registry authorities. The authorities brought up goals such
as increasing the coverage of cadaster and enhancing the quality of data and services.
However, the authorities seem to share a rather static view on what type of RRRs and risks
should be accounted for in cadasters and land registries. Only a few respondents brought
up the expanding dimensions of cadaster and land registry information and how this ex-
pansion is visible in their strategies. In the academic literature, the prospects of increasing
vertical exploitation of real property to land administration and cadastral systems have
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been studied extensively, see, e.g., [37,38]. Yet, a persistent gap has existed between the
technical abilities to produce multi-dimensional geospatial (cadastral) information and the
delivery of such information by the national mapping, cadastral, and land registry author-
ities. Ho et al. [39] have noted that budgetary constraints of public agencies are a major
factor constraining 3D geoinformation innovation. Since conversion from two-dimensional
to multi-dimensional information would present a paradigm shift for the agencies, other
costs than just investments in technical architecture, such as educating personnel, need
to be considered as well, and such investments have thus far not been economically fea-
sible [39]. According to our findings, the authorities do not strongly stress the impact of
budget constraints on their operations and strategy contents, but they do see, however,
changes in budget or other available resources as an important driver of strategy work.
One interpretation is that even though the NPM-based doctrine of the economy in the use
of scarce public resources, e.g., [40], is not heavily present in our data, the availability of
resources constrains the selection of strategy goals, i.e., the goals are set close to status quo
by default due to limited resources.

The fourth quality, “delivers broad information about sustainable development”, is
the one with the weakest connection to the identified strategic focal points. Though few
respondents mentioned climate change and sustainable development as strategy goals,
a great majority did not stress sustainability themes or a goal to deliver information
about sustainable development in their answers. This is a somewhat surprising finding
considering that political ambitions of curbing global average temperatures have increased,
and all levels of government are expected to frame, catalyze, and operationalize successful
contributions to climate change mitigation and adaptation, e.g., [41]. In addition, it is
increasingly acknowledged that land tenure security, one of the basic functions of LAS [1,3],
underpins many of the UN Sustainable Development Goals (SDGs) [42]. It should be noted
though, that the authorities might have considered this quality as something that is built
into other strategic goals, such as serving the needs of society and hence did not stress
sustainability themes separately here. The authorities might also state their actions that
are aimed to advance sustainable development through other documents, processes, or
projects than strategy. Our approach did not allow for this type of further examination of
the reasons behind this observation.

We also note that the concept of sustainable development is constantly evolving and
often poorly understood [43]. The lack of conceptual coherence makes it challenging for
both practitioners and researchers to define the role land administration could and/or
should play in supporting sustainable development. Our findings hint that a more coherent
discourse on sustainable development is needed amongst practitioners to illuminate the
contribution of national mapping, cadastral, and land registry authorities toward sus-
tainable development. For instance, as producers of (increasingly) reliable, accurate and
up-to-date information on property boundaries, RRRs, and the different uses of land, the
authorities could contribute to the creation of indicators that monitor progress towards
SDGs and particularly goals, such as “Sustainable Cities and Communities” (SDG 11) and
“Life on Land” (SDG 15). Furthermore, studies in the field of land administration have al-
ready noted some time ago that emerging land (market)-related interests and commodities,
such as carbon credits, could be managed through or in relation to LAS [44,45]. Wallace
and Williamson [44] also argued that a change in LAS design to this direction is likely to
face many barriers, from software systems limitations to a lack of political will to carry out
such large-scale reforms to existing systems. Our findings, in part, exemplify that such
barriers exist, as we observe virtually no initiatives towards a LAS that would support the
achievement of sustainability objectives more efficiently than the current systems do.

The findings related to the drivers of strategy work are consistent with the public
sector strategy literature. Particularly, we can detect associations to basic features of
public agencies [10,11] and the interpretative repertoires of Höglund and Svärdsten [17],
as the authorities replied that the strategy work is driven most often by policy changes
by the government, as well as by changing customer needs. In open-ended questions, the
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respondents emphasized the importance of understanding and preparing for changes in
the business environment. This implies that the authorities recognize that their operational
environment is becoming increasingly complex and uncertain. However, paradoxically,
under one-fifth of the authorities reportedly connect their strategy work and strategic focal
points to new research information or recommendations by international organizations
in the field. This is interesting, considering that for science and technology-related fields,
such as the field of land administration, futurists have considered academic and scientific
journals as one of the best sources to detect weak signals and thereby to anticipate future
changes in business and operational environments [46].

Since in the questions related to drivers of strategy work, the respondents were
asked to provide answers based on a pre-determined list of categories, it is important to
note that the respondents’ differing interpretations of the given options might fuddle the
findings. For instance, the options Policy changes by the government and Direct orders
of politicians or the government are intended to describe differing situations—in the first
one, an authority is assumed to have substantial autonomy over the strategy work even
though policy changes by the government affect the strategic focal points, while the latter
option describes a case where there is much less—if any—autonomy over the strategy
work. It is possible, however, that the respondents have interpreted the options and the
related nuances differently. Actually, it is realistic to assume that the words, categories, and
concepts do not carry the same meaning for all respondents [31]. In this study, we have
attempted to minimize the variation in interpretations by carefully designing the range
of categories and the category descriptions and by testing the questionnaire with experts
before data collection but acknowledge that the use of closed questions and pre-determined
categories in a questionnaire inevitably affects the validity of the findings.

We note that there are some other limitations to the findings of this study as well. First,
we need to acknowledge the limitations related to the sample size and representativeness
of the sample. This study did not intend to research a representative sample of national
mapping, cadastral, and land registry authorities. The data collection was restricted to
authorities operating in European countries and further narrowed down to a group of
authorities to which we had contact information and who were known to be engaged
in international knowledge exchange and cooperation. With the chosen approach of
questionnaire implementation, we were able reach a relatively high response rate (64%).
We note, however, that there might be some bias to the findings. Respondents from similar
country contexts, namely from small, northern European countries, are heavily presented in
the sample. This might create a too strong perception, particularly of the convergence of the
strategy goals of the authorities. It is also possible that authorities with significant attention
to strategy work were more likely to answer the questionnaire. In preliminary questions,
some authorities indicated that they do not conduct formal strategy work regularly since
their purpose is to follow the strategy and rules of the government. This shows that
the authorities do not form a homogenous group from the perspective of administrative
autonomy, either.

Furthermore, our analysis was restricted to questionnaire responses. Even a carefully
designed and implemented questionnaire has limits regarding the depth of coverage, see,
e.g., [31]. Therefore, complementary methods and data sources are called for a more de-
tailed look into the authorities’ strategy contents and current strategic focal points. Our
initial plan was to collect the official strategy documents of the questionnaire sample, to
gain a deeper understanding of the strategic focal points and to validate the questionnaire
findings, and we even requested them from the recipients. However, only seven authorities
delivered such a document, and hence the formal analysis was restricted to the question-
naire responses. The received strategy documents were scrutinized, and they show that
the questionnaire responses match, to a great extent, the contents of the official documents.
However, since we were not able to access over half of the authorities’ official strategy doc-
uments, the generalizability of this observation should be considered carefully. In addition,
a review of the seven official documents showed that these documents are often kept short
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and concise and that substantial variation exists content-wise. Some authorities present, for
instance, goal-related measures or indicators and the set targets in the documents, while
others rely on a more visual presentation with less information available about the strategy
implementation. Hence, collecting comparable, in-depth information about the strategy
goals and strategy drivers would require a (semi-)structured and tailored data collection
method, such as interviews.

5. Conclusions

Land administration and cadastral systems are constantly evolving. National mapping,
cadastral, and land registry authorities, as public agencies responsible for carrying out land
administrative tasks in many countries, have a significant role in shaping the development
of land administration and cadastral systems. Our study provides an overview of the
strategy goals and strategy drivers of a group of European national mapping, cadastral, and
land registry authorities. We find that the authorities often pursue goals related to (1) the
digitalization and digital services, (2) quality, quantity, accessibility, and security of data
and services, (3) customers and needs of the society, and (4) organizational development.
The strongest drivers of strategy work are changing customer needs and policy changes
by the government. These findings are likely to generalize at least partly to all countries
operating a mature cadastral system.

The digital transformation of societies, and public services, in particular, has affected
the authorities’ strategic focal points profoundly in recent years: Increasing attention is
given to issues, such as access to data and the security of data and services, as well as
to cooperation and creation of value chains or ecosystems to public data production and
services to provide better services to citizens. The impacts of digitalization have extended
to legal processes in some countries, and this kind of development is likely to accelerate
in the future. Our study also points out that other pressures, such as climate change,
urbanization, and more intense exploitation of land, are, for the most part, neglected in the
authorities’ strategies. For cadastral systems, responding to these pressures would require
more transformative or even paradigmatic changes than to, for example, technological
developments or social movements, such as open data and increasing accessibility to
public data.

Comprehensive explorations of the strategy goals and strategy drivers of national
mapping, cadastral, and land registry authorities have been missing thus far. Hence
our study provides a starting point for discussions about the role of these authorities’
strategies and strategic focal points. We argue that this kind of discussions are urgently
needed. As our findings show, the authorities are able to formulate goals and directions
beyond the status quo, but simultaneously we observe that many of the authorities lack
a comprehensive vision about their own development. Furthermore, it is relevant to ask
whether an updated version of a shared vision for cadastral system development is needed.
Publications, such as Cadastre 2014 [47] and Cadastre 2014 and beyond [24], have been
influential for the whole land administration sector, but in a rapidly changing world, they
no longer address many of the issues and pressures the authorities are facing today.

Our seminal contribution also helps to detect several potential future research avenues.
The authorities seem to acknowledge the rapid changes taking place in the operational
environment but appear to be lacking tools and methods to identify relevant changes and
their potential implications for land administrative tasks. Therefore, more research on
how to promote and implement anticipatory governance of national mapping, cadastral,
and land registry authorities is needed. Second, as the anticipated shift to a LAS that
widely supports the delivery of information about sustainable development [3,44] has not
manifested, studies addressing the barriers to this would be a welcome contribution to the
land administration literature. Finally, it would be highly interesting to explore how much,
and through which channels, steering from the government actually guides the formulation
of strategies at national mapping, cadastral, and land registry authorities. The authorities
are navigating in a pluralistic context where the interests of multiple stakeholders need to
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be met under budgetary constraints. Conceptualizing this reality would help to understand
the strategy work of these authorities on a deeper level.
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Appendix A

Table A1. The participating organizations and their responsibilities as listed by EuroGeographics
(https://eurogeographics.org/, last accessed on 22 December 2021).

Responsibilities

Country Agency Mapping Cadaster Land Registry

Austria Federal Office of Metrology and
Surveying (BEV) x x

Bulgaria Geodesy, Cartography and
Cadastre Agency x x x

Croatia State Geodetic Administration x x

Czech Republic Czech Office for Surveying, Mapping
and Cadastre x x x

Denmark The Danish Agency for Data Supply
and Efficiency x

Denmark The Danish Geodata Agency x x

Finland National Land Survey of Finland x x x

Germany Landesamt für Geoinformation und
Landesvermessung Niedersachsen (LGLN) x x

Iceland The National Land Survey of Iceland x

Lithuania State Enterprise Centre of Registers x x x

Malta Malta Land Registry x

The Netherlands Cadastre, Land Registry and Mapping
Agency (Kadaster) x x x

Poland Head Office of Geodesy and Cartography x x

Portugal Directorate General for Territory x x

Romania National Agency for Cadastre and Land
Registration of Romania x x x

Sweden The Swedish mapping, cadastral and land
registration agency (Lantmäteriet) x x x

Switzerland Federal Office of Topography (Swisstopo) x x x

Ukraine The State Service of Ukraine for Geodesy,
Cartography and Cadastre x x x

https://eurogeographics.org/
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