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Abstract: Ethiopia has embarked on one of the largest digitalization programs for rural land regis-
tration in Africa. The program is called the national rural land administration information system
(NRLALIS). Over the past couple of years, NRLAIS was rolled-out and made operational in over
180 woredas (districts). There is, however, limited empirical evidence on whether and to what
extent NRLAIS has been successful. This study explores the factors that influence the acceptance
and actual use of NRLAIS to gauge its operational success in Ethiopia. Data were collected both
from primary and secondary sources using surveys, key informant interviews, and a literature
review. Survey data were collected from 201 staff of 50 woreda land administration offices in three
regional states (Amhara, Oromia, and SNNP) and analyzed using a structural equation model. The
results revealed that system quality, information quality, service quality, and perceived usefulness of
NRLALIS have positively and significantly influenced the acceptance and actual use of the system.
However, perceived ease of use has an insignificant influence. The predictive relevance of the research
model is significant and indicates substantial operational success of NRLAIS. The quick acceptance
and use of NRLAIS will likely improve service delivery, promote data integration, and strengthen
informed decision-making. The study recommends strengthening behavioral changes of the land
administration experts through two enhanced service quality measures—technical and operational
capacity to a robust and sustainable digitalization. Policymakers could leverage operational success
to upgrade the NRLAIS into a unified national land registration information system that bridges the
urban—rural land governance divide.

Keywords: land register; digitalization; standardization; tenure security; service delivery; governance;
structural equation model

1. Introduction

Land is a key natural resource, means of livelihood, and development asset for many
societies in Ethiopia. The relationship between people and land also bisects almost all
sustainable development goals (SDGs) [1,2]. The SDGs and other recent global initiatives
have renewed and increased the need to improve land tenure to address a multitude
of development challenges [3]. Secure land tenure has regularly been prioritized by
policymakers to ensure long-term land-based investment, agricultural productivity, as well
as to address changing climate risks, biodiversity loss, poverty reduction, food security,
and spur sustainable growth [3-6].

Traditionally, land administration systems were created to record information about
property ownership, rights, and boundaries, and other attributes of real properties [7].
However, depending on the context, the strengthening of land rights can take a variety
of forms, from documenting customary uses to formalizing individual rights [3]. In
other instances, existing customary land tenure systems may be sufficient to ensure land
tenure security [8]. Land registration and information system programs and procedures to
implement these programs are among the major reasons for failure or success to achieve
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stronger tenure security [6]. Thus, land registration and information system organization
should be part of studies on land tenure and investment in land and productivity [9].

Land information systems (LIS) in this paper are understood as a set of land informa-
tion technologies (hardware, software, infrastructure, and equipment), personnel, data,
rules-based procedures, and organizational structures. The existence of good and well-
functioning land information infrastructure is key to answering the fundamental land
development and management decision-making questions (i.e., why, who, what, where,
when, and how) [10]. The LIS should be complete, reliable, uniform, up to date, and
sustainable [11]. Accurate and up-to-date land administration data are also understood as
occurring between land information system establishment and maintenance phases [12].
Hence, LIS needs to reflect the reality on the ground and transform itself into a dynamic
and sustainable innovation hub and meet service expectations [13,14].

However, it is worth noting that the overall establishment, effectiveness, and main-
tenance of an integrated geospatial land information system depends on governance,
technology, and people factors [15,16]. The governance factor further decomposes to the
establishment of appropriate policy, legal framework, and governance structures, while
the technological aspects include the data, innovation, and standards. The people dimen-
sion is concerned with capacity building, education, partnership, communication, and
engagement [2]. Particularly, understanding factors influencing the intention of personnel
to accept and use the system is important for the digital transformation and effective land
administration service deliveries [17].

In the land registration and land tenure discourse, the 1970s and 1980s marked a
move from a paper-based and manual type of data management and process to digital and
automated systems in developed economies [1]. Many attempts have been made to set up
titling systems in numerous African countries in the same period [18]. However, the efforts
have largely failed to achieve the expected transformation, owing to colonial imported
rules and systems that disregard local context, among other reasons [19,20]. In most cases,
land registries failed to provide authoritative records of titles and transactions and quickly
became outdated due to poor planning, lack of capacity, and the flouting and manipulation
of law by officials and elites [21].

Despite low coverage of land registration in Africa (only 10%), the surge of land
titling programs following the recent reform of land policy and legal framework, such as
in Ethiopia and Rwanda, have shown positive trends and outcomes [19,22]. The reform
provides a rapid scale-up across the continent that improves access to land and tenure
security [19]. These approaches take different forms, ranging from fit-for-purpose to pro-
poor land recordation approaches [22-24]. Advancements in information technology have
also facilitated the speedy acquisition, storage, dissemination, and application of data
related to tenure, use, value, as well as the development of land and other natural resource
governance [25]. Demands for a more customer-oriented focus is also one of the drivers
for the automation of the land administration systems [1,15]. In this regard, a first step
in introducing a new information technology (IT)-enabled land administration system
is the determination of the user needs [7]. Hence, if LIS is to be successful, it will be
designed to fulfill the requirements of its end-users [14]. Evidence shows that some African
countries such as Rwanda and Ethiopia have launched modernization initiatives for their
land information systems [13]. These countries accelerate and securely register land titles
into a functional land registration information system [26,27].

In Ethiopia, at the heart of the land administration reform is the digitalization of
the manual land register. Recognizing the manual land register shortcomings related to
the maintenance, security, accessibility, and integration of land information at different
administration levels, the Ministry of Agriculture (MoA) has opted for digitalization.
Between 2015 and 2017, the MoA has developed and successfully piloted the national rural
land administration information system (NRLAIS) in the highland regions [28]. NRLAIS is
a web-based system developed on open-source licensed software and based on the land
administration domain model (LADM). Hence, NRLAIS is the programmatic approach
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of the MoA to address the shortcomings of the semi-manual land register, improve the
standardization of service delivery, and promote informed policymaking [28].

While the transition to the NRLAIS is at an initial stage, its operational success has not
been researched based on explanation and prediction theories. There is little knowledge
about what causes user acceptance and actual use of the NRLAIS in the land administration
domain. It is also not know why and how the woreda land administration experts choose
to discontinue the use of the semi-manual land register that they are using currently. There
are a few similar studies in Africa such as Zeng and Cleon [17] on the implementation and
development of land information systems (LIS) in Liberia, which adopted the diffusion
paradigm. To the best of the authors” knowledge, this is the first attempt in the country.
Taking the woreda land administration experts as a unit of analysis, the study seeks to
understand the behavior of the woreda land administration experts towards the acceptance
and actual use of the NRLAIS and document its operational success. The proposed and
empirically tested model of this study reveals a strong construct validity and predictive
power. The model captures multiple aspects of each variable, which is a change from much
of the measurement of LIS success model constructs that focus on only one aspect of the
construct. The study also highlights the needed policy and strategic actions to achieve
robust and sustainable digitalization.

2. Literature Review
2.1. Land Tenure and Registration in Ethiopia

Dominated by the agricultural economy, the available scholarly literature docu-
ments that widespread tenure insecurity hinders long-term land-based investment in
rural Ethiopia [28]. Land tenure insecurity contributes to unprecedented environmental
degradation, ecosystem depletion, biodiversity loss, decrease in productivity, and food in-
security [28-31]. These development challenges have been compounded and amplified by
climate change and disaster risks that threaten the sustainability of productive landscapes
and livelihood resilience [32]. This section briefly highlights the historical account of land
tenure and the land certification program and its implication to NRLAIS development
in Ethiopia.

During the last century, the land tenure history of Ethiopia has experienced extensive
changes. Ethiopia has a long legacy of state intervention in land tenure relations that influ-
ence local tenure regimes throughout different political discourses [33]. Hence, the creation
and recording of land rights by the national state has been a development theme since the
1960s in the contemporary land tenure history of Ethiopia [34]. The land tenure registration
innovations before 1960 have generally been swept away by subsequent changes, but
they still have relevance as the model of tenure reform. Before the 1974 revolution, the
land tenure systems of Ethiopia were grounded in historically shaped, local institutions,
complex and varied across the regions [31]. The military socialist regime’s redistributive
land reform of 1975 ensured that rural farming households received access to land through
only usufruct rights, while ensuring state ownership. Notably, this reform legacy not only
weakened the remaining customary institutions but also swept away the overall imperial
land governance systems [35]. The current land registration system is highly affected by
the 1975 radical land reform of the military socialist regime (1974 to 1991).

In post-socialist Ethiopia, tenure insecurity is linked to a history of limited empower-
ment of smallholder farmers and significant control by the state in determining access to
and control over land resources [35]. During the Ethiopia Revolutionary Democratic Front
(EPRDF)-led government (1991 to 2018), state ownership was maintained and enshrined in
the 1995 constitution. The 1995 constitution of the federal democratic republic of Ethiopia
Article 40 inherited the state land ownership and usufruct rights for landholders from the
military socialist regime. The governance structure also changed from a centralized social-
istic arrangement to market-led decentralization [36]. Article 52 of the 1995 constitution
gives the regional governments the right to administer land and other natural resources fol-
lowing the federal laws. As a result, the land tenure system is evolving differently in rural
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and urban areas [37]. Different federal proclamations govern its development, and reforms
have been progressing at different speeds across the country [38,39]. Moreover, there are
essentially two parallel land registration and information system infrastructures—one for
rural and one for urban. This rural-urban divide costs the country hugely in terms of policy,
institutional, technical, operational, and human resource challenges for integrated and
transparent land administration and resource governance systems that foster sustainable
development [29].

In rural Ethiopia, the theme of this research, the government has been implementing
a progressive two-stage land registration and certification program since 1998 [30]. The
first-level landholding certification (FLLC) program that started in 1998 has been claimed
by the Government of Ethiopia (GoE) as a policy response of improving tenure security to
reverse land degradation, food insecurity, and poverty reduction [40]. Till 2010, the FLLC,
which claimed to be cheap and fast, has mainly been financed by regional states but without
spatial data of parcels [33,34], whereas the second level landholding certification (SLLC)
is being coordinated by the Federal Government in collaboration with the regional states
and has attracted strong technical and financial support from international development
partners [41]. The latter approach introduced parcel-level cadastral mapping and the
transition of the manual registry into a harmonized computerized LIS [42]. Since 2013,
Ethiopia has continued investing in the SLLC program to cover over 50 million rural parcels
and improve tenure security and land administration service delivery [40,42]. According to
MoA [43], between 2013 and 2021, over 21 million rural parcels have been demarcated and
mapped, of which close to 18 million parcels have been issued with SLLC. The demarcation
and mapping cover about 42 percent of the estimated 50 million parcels found in the
highland parts of the country. In Ethiopia, the household-level positive impact of these
massive land certification programs has been well studied by different scholars [33,40,41].

2.2. Land Information System in Ethiopia

In Ethiopia, the land registration information system (LRIS) follows the rural-urban
cadastral divide. NRLAIS was developed for rural land and the cadaster and real property
registration system (CRPRS) for urban land. The systems are being administered by two
different agencies. NRLAIS is operated by the rural land administration agencies under the
guidance of MoA, while CRPRS is operated by the Urban Land and Cadaster Chief Execu-
tive Officer under the guidance of the Ministry of Urban and Infrastructure Development
(MoUID). The focus of this paper is NRLAIS serving rural land administration.

In 2010, MoA developed its information system/information communication technol-
ogy (IS/ICT) and software development strategy for the first time [28]. The strategy was
developed following analysis of the requirements of a harmonized land administration
system that is suitable for the adoption and implementation of a unified LIS in Ethiopia.
According to MoA [28], this IS/ICT strategy provides a single overarching requisite frame-
work embracing both urban and rural lands for the safe and secure maintenance and
updating of land records. However, following legal mandates MoA revised its IS/ICT and
software development and implementation strategy twice, i.e., in 2012 and, later, in 2017,
with a focus on rural land.

As part of the standardization of the rural land administration system, the develop-
ment of NRLAIS was well established based on the analysis and business reengineering
of the four existing organizational structures (federal, regional, zonal, and woreda) [28].
NRLALIS is a web-based system developed on open-source licensed software and based on
the land administration domain model (LADM). The system utilizes a modular technology
stack and meets the functional and legal requirements for registering rural landholding
rights in all the non-pastoral and highland regional states of Ethiopia. The definition
of technical specifications for the development of NRLAIS considered the requirements
of the functional and legal framework at both the federal and regional levels, including
inheritance, gift, exchange, divorce, rent, and encumbrances.
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Between 2015 and 2017, supported by the Finnish government-financed project Re-
sponsible and Innovative Land Administration in Ethiopia (REILA), MoA developed and
piloted NRLAIS. A production version was delivered with an operational acceptance report
(OAR) to the then MoA in March 2018 [44]. Between 2016 and 2017, NRLAIS has undergone
due diligence processes through a series of pilot testing and upgrades. Since late 2018,
the MoA initiated the rollout of NRLAIS into more regions and woredas. The NRLAIS
roll-out was divided into two phases of two years each, starting with a comparative trial of
four-to-six months that may reveal necessary improvements and changes, followed by a
one-and-a-half year period for full-scale roll-out at national level. Since 2020, the second
phase of the rollout has continued at increasing speed, addressing sustainability factors
such as capacity building and upgrading of the software with emerging functionality
requirements [28,43].

According to MoA [28], up to 400 woredas covering 25 million parcels of land records
are targeted to establish a functional and operational NRLAIS by 2024. NRLAIS is opera-
tional in over 180 woredas of Amhara, Beneshangul Gumuz, Oromia, Southern Nations
Nationalities and Peoples (SNNP), and Tigray regional states as of November 2021 [43].
By mid-2021, about 113 woredas with NRLAIS have been verified by third party or in-
dependent verifying agency for the system being made operational. During the same
period, the information from approximately 11 million parcels has been migrated into the
system, 5 to 13 subsequent land transactions were updated per day per woreda, and over
102,000 transactions per year were updated in total. NRLAIS is the largest distributed LIS
in Ethiopia and currently operates in 6 regional states, 37 Zones, and over 180 woredas.
However, the wider area network (WAN) that connect woredas to zonal, regional to fed-
eral/central servers for an online data replication and information flow is yet to deployed
due to underdeveloped network infrastructure in the country.

NRLAIS will provide security, transparency, service quality, and continuous mainte-
nance of land records, with enhanced data management functionality and usability at the
woreda level in an effective, spatially integrated, and sustainable manner [28]. NRLAIS is
considered the key strategic component within the land administration modernization en-
deavor and an integral part of standardization in the country. Under this context, NRLAIS
forms the framework and defines the role of stakeholders and their relationship among
personnel, technology, and standard procedures. It also serves as a legitimate bearer of
land information including the socio-spatial aspects of landholdings and users’ interests in
land and natural resources.

3. Theoretical Base

The theoretical base of this study is the DeLone and McLean Information System
success model (D&M IS success model) of 2003 and the theory of technology acceptance
model (TAM) of Davis and modified by Venkatesh et al. [45-48]. An information system (IS)
is developed using information technology (IT) to enhance the performance of individuals
and organizations. However, the adoption of an IS is influenced by people, the organization,
and other environmental factors [49]. Measurement of information system success is both
complex and elusive [50]. Knowledge advancement in IT and related practices currently
verifies that the right practice is the main factor of technology and knowledge success
regarding diffusion and assimilation of IT innovations [17,51]. Researchers have derived
several models to explain what makes some IS successful. For instance, Davis adapted the
theory of planned behavior (TPB) and developed the technology acceptance model (TAM),
which explains why some IS are more accepted by users than others [52,53]. Acceptance,
however, is not equivalent to success, although acceptance of an information system is a
necessary precondition to success [49]. In recent years, intention-based models were one
important lines of research that employed behavioral intention to predict usage [46]. In
turn, this focuses on the identification of the determinants of intention, such as attitudes,
social influences, and facilitating conditions [54].
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Since its invention, the D&M IS success model and the TAM model have been applied
across several IS domain research contexts but are rare in the LRIS context [55,56]. De-
Lone and MacLean reviewed the existing definitions of IS success and their corresponding
measures and classified them into six major categories [57]. Thus, they created a mul-
tidimensional measuring model with interdependencies between the different success
categories [48,58,59]. Ten years after the publication of their first model, DeLone and
McLean [60] proposed an updated IS success model based on the evaluation of many other
contributions to it. The updated D&M IS success models of 2003 consist of six interrelated
dimensions that include (1) system quality, (2) information quality, (3) intention to use,
(4) user satisfaction, (5) individual impact, and (6) organizational impact [49]. Each of these
variables is a composite of numerous and diverse constructs and measures. The practical
application of the D&M model is naturally dependent on the organizational context [49,60].

On the other hand, TAM is an adaptation of the TPB to the field of IS. TAM later
advanced to TAM 2, which incorporated additional theoretical constructs spanning social
influence processes (SIP) and cognitive instrumental processes [61]. TAM posits that
perceived usefulness and perceived ease of use determine an individual intention to use an
IS, while the intention to use serves as a mediator of the actual use of a system. Perceived
usefulness is also seen as being directly impacted by perceived ease of use [45,47]. Both
TAM and TPB have strong behavioral elements, which assume that when someone forms
an intention to act, they will be free to act without limitations. In practice, constraints such
as limited ability, time, environmental or organizational limits, and unconscious habits will
limit the freedom to act [49].

However, much of the existing theory in related research areas has not been artic-
ulated in a manner that lends it to rigorous testing to land tenure IS [62]. For instance,
after more than a decade of modeling and building international consensus, the land
administration domain model (LADM) only became a formal international standard(ISO
19152) in 2012 [15]. LADM offers a very generic spatial representation model, and it is
becoming a common language in establishing geospatial referenced cadastral and land
information systems [1,13,15,63]. On the other hand, a recent study by Biraro et al. [13]
summarizes parameters and indicators to be taken to account when updating a LIS in the
context of the land administration domain. In addition, Bennett et al. [1] systematically
reviewed land administration system maintenance and indicated pathways for future
research. Although all these models have different approaches, they have commonality
in that they provide variables to be considered while evaluating or investigating a LIS
development, implementation, and maintenance. This helps the authors to develop the
proposed research model and empirically test it to gauge the acceptance and actual use of
NRLAIS and predict its operational success in Ethiopia.

Accordingly, six latent variables identified include system quality, information quality,
service quality, perceived ease of use, perceived usefulness, and intention to use as a latent
construct to determine acceptance and actual use of NRLAIS. The actual use behavior of the
woreda land administration experts is considered a proxy predictor of NRLAIS operational
success. First, the authors posit that the land administration experts at the woreda level, as
internal system end-users/operators, need to accept NRLAIS. However, acceptance alone
is not enough for continued use. In addition, as part of the service quality measure, the
NRLAIS requires continuous maintenance of the system infrastructure and updating of the
land records. In addition, the staff needs continuous competency and skill upgrading as
a critical element of the system to operate and render land administration services on a
daily basis. This will be explored through the identification by land administration staff of
the perceived factors that determine the acceptance and actual use of NRLAIS as a proxy
predictor to its operational success.

The land administration experts at the woreda land administration offices are taken as
a unit of analysis for this study, because they are the key players and responsible for daily
business service delivery. NRLAIS is the main and reliable source of information of the
land administration experts for decision-making for service delivery per organizational
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rules and standards. The woreda land administration experts are the most experienced
in creating, describing, defining, and altering the human to parcels of land relationship to
legal interests (rights, restrictions, and responsibilities). Hence, the acceptance and actual
use of NRLAIS at the woreda land administration offices would have the utmost policy
and operational relevance for the success and sustainability of the land administration
system in the country.

On this basis, this study proposed the definition of the identified variable constructs,
their measurement, and their hypothetical relationships to each variable, which are pre-
sented as follows.

System Quality (SYQU)-System quality relies on user needs and overall performance,
as perceived by users [49] and as specified in the system technical requirements and
development. System quality measures the technical success aspects of NRLAIS. High-
level system quality would serve users with useful perception for doing their daily business
effectively and under a secured condition that is easy to use and learn. Hence, the main
measurement items identified are ease of use, usefulness, and ease of learning [49]. Thus,
the following is hypothesized.

Hypothesis 1 (H1). System quality has a positive and significant influence on actual use of NR-
LAIS (a) on service quality, (b) on information quality, and (c) on perceived ease of use of NRLAIS.

Information Quality (INQU)-INQU is the desirable characteristics of the system
outputs, such as outcome reports [60]. All types of generation of information by application
of information technology cannot be used for decision making. The INQU represents the
success of a land registration information system (LRIS) as the information aid to make
appropriate business decisions. Seven attributes are identified, of which five are considered
in this study, including availability, usability, accuracy, relevance, understandability, format,
and ease of access or retrieval [49]. Information quality is often a dimension of end-user
satisfaction instruments. INQU is measured as a component of user satisfaction, since it is
often not distinguished as a unique construct. While this holds true, the authors contend
and rather support the 2003 modified D&M success model construct, which embedded
information quality as an independent construct. Hence, the following is hypothesized.

Hypothesis 2 (H2). Information quality has a positive and significant influence on actual use of
NRLAIS (a) on perceived usefulness and (b) on perceived ease of use of NRLAIS.

Service Quality (SRQU)-According to Petter et al. [49], service quality refers to the
quality of the institutional support that system users receive from the IS department and
support personnel. Hence, service quality is considered an important organizational
dimension that determines individual performance. A specific service quality improve-
ment depends on the status of the measurable service quality attributes, which include
five dimensions—tangibles, reliability, responsiveness, assurance, and empathy [64,65].
Similarly, in this study, the SRQU measures are an internal service provider dimension
and are rendered to the woreda NRLAIS users by regional and federal land institutions.
The measurement attributes include reliability, availability or assurance, and empathy of
support staff. Reliability includes the ability to perform the promised service dependably
and accurately. Assurance includes the knowledge and courtesy of an IT (technical) and
operational support staff and their ability to inspire trust and confidence to the woreda land
administration experts. Empathy, on the other hand, includes the caring and individualized
attention the IT and support staff provides its woreda land administration experts. In
addition, SRQU significantly affects information quality, perceived ease of use, perceived
usefulness, and intention to use. Hence, the following is hypothesized.

Hypothesis 3 (H3). Service quality has a positive and significant influence on actual use of
NRALIS (a) on perceived ease of use, (b) on information quality, and (c) on perceived usefulness
of NRLAIS.
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Perceived Ease of Use (PEOU)-The extent to which individuals believe that using
part of a system does not require much effort is known as perceived ease of use [47].
TAM is considered a flexible model, as it includes variables that explain technology accep-
tance. Perceived ease of use has a direct impact on behavioral intention and on perceived
usefulness [45]. Hence, the following is hypothesized.

Hypothesis 4 (H4). Perceived ease of use has a positive and significant effect on actual use of
NRLAIS (a) on perceived usefulness of NRLAIS.

Perceived Usefulness-Davis [47] proposed that certain factors such as perceived
usefulness, attitude, and perceived ease of use can be the components of TAM. TAM defines
individual positive or negative reactions towards a certain thing, which are referred to as
attitudes. However, the perspectives of individuals of a certain system being useful to them
through influencing their performance are called perceived usefulness [49]. Innovative
technologies” acceptance or adoption can be determined and explained by perceived
usefulness. TAM further discovered usefulness as one of the noteworthy perceptions
leading to intention to adopt new systems. TAM contends that actual system use is an
indicator of IS success and is associated with the ultimate impact rendered from IS [49,66].
Hence, in this study, PRUS and PEOU represent the perceived behavior of the woreda
land administration experts towards acceptance and actual use of the system for the daily
operational success of NRLAIS.

Hence, the following was hypothesized.

Hypothesis 5 (H5). Perceived usefulness has a positive and significant effect on actual use
of NRLAIS.

System Actual Use (SYAU)-Petter et al. [49] reviewed the updated DeLone and
McLean 2003 IS success model and added service quality as a new dimension, group-
ing all “impact” measures into a single “net benefit” [49]. The construction of “system
actual use” and “intent to use” are still considered in this model as an important measure.
Hence, the authors considered system actual use (SYAU) in the proposed research model.
The research model is graphically represented in Figure 1 below.

H2b d
N\ H 2 o - x“
/BN ~~—_ / PHus .
s
N/ H1 ?
A - Hda j'}
= iy H3 - 4 A
\4_' b \ \‘
- P
H3a i
SRQU PEOU

Figure 1. Research model with latent variables and hypotheses construct adapted from information
system success model and technology acceptance model.
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4. Materials and Methods

The paper draws on primary and secondary data. The primary data were collected
from the woreda land administration experts through surveys and key informant inter-
views of national-level senior experts. Key informant interviews were also employed
to collect information on NRLAIS development, support and maintenance services, and
operational deployment at the federal and regional land institutions. In addition, the
secondary data were collected through a review of scientific literature and policy and
program documents.

A partial least square structural equation model (PLS-SEM) was used for the data
analysis, which integrates several different multivariate techniques into one model-fitting
framework. Smart-PLS software version 3.0 was used to process the data analysis related
to the coefficient of interaction terms. PLS-SEM includes confirmatory factor analysis, path
analysis and partial least square to impute relationships between latent variables [67]. SEM
was used to test the structural relationships between the 14 hypotheses and the actual use
of NRLAIS. Cronbach Alpha analysis was performed to examine the consistency of data,
and the value of Cronbach alpha should be greater than 0.7. SEM combines the usage of
latent (unobserved) variables that represent the concept of theory and data from measures
(indicators or manifest variables). The manifest variables are used as input for statistical
analysis that provides evidence about relationships among latent variables. Descriptive
statistics are also employed to analyze the results of survey data. Figures, tables, and maps
are mainly utilized to present the results and findings of the study.

Questionnaires were formulated to collect the professional perceptions and experience
of the woreda land administration experts on the technological (SYQU), organizational
(INQU and SRQU), and behavioral aspects (PEOU and PRUS) of NRLAIS. The survey con-
sists of three main sections. The first section comprises ten questions on the demographics
of the woreda land administration experts. The second section consists of five questions on
the NRLAIS use experience of the experts. The third section includes 29 questions related
to the measurement variables and their respective indicator items. All the measurement
variable indicators are formative and adapted from various earlier related studies [49,55].
The respondents were asked to state their opinions using a seven-point Likert scale from
strongly disagree (1) to strongly agree (7).

Five to six items were initially formulated to develop pilot survey questionnaires for
direct measures. The formulation of these pilot questionnaires aimed to assess each of the
theory’s major constructs: system quality, service quality, information quality, perceived
ease of use, perceived usefulness, intention to use, and actual use behavior. Seven-point
bipolar adjective scales were employed. The pilot questionnaires also included measures
of background factors and other variables, including demographic characteristics, profes-
sional experience, and system use. The pilot questionnaires were distributed to 30 land
administration experts convened in a national workshop in February 2021. The experts
came from national and regional level land administration institutions that had been sup-
porting the roll-out of NRLAIS at the woreda land administration offices. The results of
the pilot questionnaires also allowed the authors to evaluate the validity and consistency
of each item and utility of the background measures. Based on these inputs, necessary
adjustment was made, and the standard questionnaires to be used in the main study
were produced.

4.1. Study Site

The study covers 50 sample woredas of three regional states (Amhara, Oromia, and
SNNP) in Ethiopia. These three regional states hold over 80 percent of the total population
and close to half of the country’s landmass [68]. Geographically, most of the study areas
are located in the central highlands of the country and some along the south-central parts
of the Rift Valley, characterized by high population density and diverse land uses. The
male (50.1%) population is slightly higher than the female (49.9%). Over 70% of the
population in the study areas is under age 30, which aligns with the overall national age
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breakdown [68], showing a high density of younger people in the study areas. Agriculture,
forestry, and livestock raising contributed directly or indirectly to the livelihoods of most of
the population in the study areas. Climate change is leading to above average temperatures
and greater rainfall variability, with a pronounced effect on agricultural productivity and
the suitability of major crops in the study areas [32].

According to official figures from the Ethiopian Central Statistics Agency (CSA), the
urbanization rate is growing at an average rate of 5.2 percent per year since 2018. If these
trends continue, the urban population is projected to reach 50 million by 2034 [69]. Natural
increase rather than rural-to-urban migration was the main driver of urban population
growth up to 2018, with rural-to-urban migration being the main driver since 2018 [70]. As
population density increases, combined with continued land fragmentation, large cohorts
of young people will increasingly become functionally landless. This fuels intense land
use competitions and conversions of rural land to built environments. This is becoming a
serious land governance issue, particularly in the urban—rural frontiers of most Ethiopian
cities [71]. Currently, access to land continues to be difficult due to increasing land scarcity
and the total area of landholding per household diminishing over time in the study
areas [72]. The average number of rural land parcels per study woreda is 83,000. The
woreda land administration offices had an average annual subsequent land transactions
turnover of 1 percent, mainly through inheritance, donation, and land rentals. The average
size of parcels involved in these transactions was about a quarter of a hectare [43].

According to the MoA [43], as of November 2021, over 180 woredas had established
NRLAIS and made it operational. Woredas with operational NRLAIS are found in Amhara
(61 woredas), Oromia (68 woredas), and SNNP (56 woredas) regional states (see Figure 2
for a map of the study woredas). The study excluded the inaccessible Tigray regional
state due to the ongoing armed conflict and instability. According to the same source,
information of about 11 million parcels has been registered in NRLAIS, covering close to
6 million hectares.

Map of Ethiopia with.Sample Study Areas ..
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Figure 2. Study Site Map. Data Source: Ministry of Agriculture, November 2021.
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4.2. Sampling Method

To determine the sample size required for a study that uses a structural equation model
(SEM), the authors applied the Soper [73] online free statistic calculator, which calculates
prior sample sizes for structural equation models. This sampling calculator considers the
number of observed and latent variables in the model, the anticipated effect size, and
the desired probability and statistical power levels. Accordingly, the model of this study
contains 29 observed variables and six construct latent variables. The model considers the
anticipated effect size of medium (0.3), the desired probability level of 0.05, and desired
statistical power level of variables of 0.8. Hence, the minimum initial sample size to detect
effect was determined to be 161, the minimum sample size for the model structure was
100, and the recommended minimum sample size was 161. The random selection process
was stratified by regions in proportion to each region’s number of woredas covered with
operational NRLAIS.

4.3. Sample Size

As a result of these sample size requirements, 50 woredas were selected randomly
(17 from Ambhara, 18 from Oromia, and 15 from SNNP). There are four to six land admin-
istration experts per woreda on average who operate the NRLAIS, which means about
450 experts in total. In this study, land administration expert is used as a common name for
people working on land administration matters in the woreda land administration offices
with different titles, including land registration experts, cadastral surveyors, geospatial
and land information management experts, land law and compliant management experts,
land transaction experts, team leaders, etc.

From the 50 sampled woredas, about 275 land administration experts were targeted
and invited to respond to the self-administered quantitative survey questionnaire by email
and the Telegram social media platform. The survey data collection was conducted between
April and May 2021. This virtual method of data collection was preferred due to restrictions
on movement to field sites caused by the COVID-19 pandemic outbreak and the state of
emergency in some of the study areas following social instabilities, particularly in the
northern parts of the country. Telephone follow-up calls were also employed to clarify
question items to respondents and enhance the quality of the survey data. Of the 220 filled
and returned questionnaires, 19 were incomplete. The result shows a 73% success rate of
properly completed questionnaires. Depending on the study design model selected, the
sample and effect size of the survey data were found satisfactory.

5. Results
5.1. Characteristics of Respondents

The sample respondents included 157 (78%) males and 44 (22%) females (Figure 3).
Despite their low numbers, the presence of women land administration professionals
in the woreda land administration offices would help the policy reform move towards
gender-sensitive land tenure security. About 188 (87%) of the respondents were between 21
and 40 years of age. In addition, 82% and 18% had completed their bachelor’s degrees and
diplomas, respectively. This also indicates that the woreda land administration offices are
filled with relatively young and degreed land administration professionals. This would
likely foster innovative technology acceptance in the rural land administration sector and
facilitate the establishment of the NRLAIS at woreda level. The range of disciplines the
university graduates had studied were very broad, including surveying (17%), ICT and
computer science (16%), agriculture (14%), natural resource management (14%), geography
(12%), land administration (8%), economics (7%), and others (13%). The diversity of the
disciplines would also reflect the multi-disciplinary nature of the land administration
domain. However, the number of existing land administration professionals with land law
and economics backgrounds appeared low.
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Sex and age distribution of respondents
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Figure 3. Sex and age distribution of respondents.

In terms of work experience, respondents were asked how long they had been working
for their respective woreda land administration offices. The experience levels ranged from
less than a year (8%), to between one and seven years (70%), to over seven years (22%).
The result revealed that about 61% of the respondents had worked for over 5 years, while
25% had worked for between 3 and 5 years. Only 24% of the respondents had worked
less than 3 years in their respective woreda land administration offices. During data
collection, on average, 83% of the land administration expert positions were filled. Despite
frequent staff turnover reported during the key informant interviews as a key challenge for
NRLAIS deployment, the survey result revealed a substantial level of staff retention in the
woreda land administration offices. However, this does not mean that the reported land
administration experts’ turnover did not affect NRLAIS roll-out and activation.

In terms of system use, 67.2% of the respondents had NRLAIS use experience between
six months and one year. In addition, 26.2% of the respondents had used NRLAIS for over
one year and less than two years. Only 1.5% of the respondents had used NRLAIS for
over three years, which probably indicates respondents from the pilot woreda of NRLAIS
(Figure 4). This system use experience revealed that all respondents have had adequate
familiarity with NRLAIS functional and operational issues.

Respondents were also asked how many minutes or hours per day they spent working
on NRLAIS to discharge their service delivery related to land transaction management. As
presented in Figure 5, 47% of the respondents spent between six to eight hours. Moreover,
31% of the respondents spent between four to six hours of office hours using NRLAIS to
process land transaction management and service delivery. This indicates that about 78%
of respondents use NRLAIS for over half of typical office hours. In addition, this shows
that NRLAIS is being used as a source and maintains land record information at woreda
land administration offices.

Similarly, the respondents were asked how many times a day on average they log
into the system. The question measures the frequency of system login as a proxy indicator
of access security awareness and rule compliance. The survey shows that about 45%
of respondents answered that they log in over ten times per workday. About 30% of
respondents log in between six and ten times per workday. Only 2% of respondents log
in once per day and process the land transaction management tasks assigned to them on
the system. This result seems congruent with the average number of land transactions
processed (5 to 13 per day) at the woreda land administration offices. This, in turn,
implied relatively good compliance with standard producers and rules by the woreda
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land administration offices. However, the 2% of responses indicating only one log in
per day seemed to reflect a misunderstanding of the question, as NRLAIS has a session
time-out functionality.

NRLAIS actual use experience in number of years

149 ] 4.98

= Less than 6 months = Between 6 and 11 months

= Between 1 and 2 years Over 2 years

Figure 4. Experience of the respondents’ actual usage of the NRLAIS in their daily official busi-
ness discharge.
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Figure 5. Time spent to process land transaction management and service delivery using NRLAIS.

According to the technical specification of NRLAIS, user-specific roles and user admin-
istration have been defined through the business processes. NRLAIS also supports user role
definition, assighment, auditing, and reporting with separate management trees according
to the administrative structure (federal, region, zone, and woreda) and within the same
hierarchy of the woreda land administration offices [74]. To this end, respondents were
asked which access privileges they were assigned as internal system users or operators. As
presented in Figure 6, the respondents answered that about 44% held an expert role, 31% an
officer role, 21% a supervisor role, and 3% a system administrator specific role. However,
the 3% responses most likely misunderstand the question, since system administration
specific roles are assigned at federal, regional, and sometimes zonal or mobile IT support
teams only.
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Expert Officer Supervisor System Administrators

Figure 6. Users’ specific assigned role of respondents.

Similarly, according to the architecture design of NRLAIS, the woreda is the primary
level at which the system functions. The technical requirement also specifies five subsys-
tems at the woreda level, which affect only parts of the system while processing transactions
management, including web information, cadastral maintenance, property registration,
document management, and process subsystems [28]. The processing subsystem handles
the main operations to register rights, while the cadaster maintenance subsystem handles
the management of spatial features (parcels, maps, points, boundaries, etc.). Both the
document management subsystem and the processing subsystem have been customized
for specific rural land registration processes. Respondents were asked which subsystems
they have been using the most while processing land transaction management and service
delivery in priority orders. The result revealed that all respondents were used the web
information subsystem, as this is the user interface to log in to access the other subsystems.
This is followed by the property registration subsystem (48%), cadastral maintenance
subsystem (35%), and process subsystem and document management subsystems (17%).

5.2. Validity and Reliability

The first test conducted in this study was testing the validity and reliability of the outer
model. The outer model testing was performed through a process of algorithm iteration, a
parameter of measurement model that includes convergence validity, discriminant validity,
composite reliability, and Cronbach’s alpha. Validity and reliability ensure that the multiple
indications of each latent variable in the measurement model converge to measure a single
construct and hence develop legitimacy, defined as the level to which things used to
measure can calculate the idea they meant to quantify [75]. All items used to measure the
construct should pile essentially to their constructs rather than different builds. As for the
component analysis, it ensures that items are designated to their constructs, as they express
high loading on them that stands out from several constructs [76]. The measurement
model assessment of vertical collinearity is presented in Table 1. This shows the subjective
independence of every indicator on its latent variable using cross-loading criteria.

The individual item reliability was evaluated by examining the loading and cross-
loadings of indicators on their respective construct. According to Fornell and Larcker’s
criteria [77], a reliability score of Cronbach alpha 0.6 is considered minimally acceptable,
with 0.70 preferred (50% of the explained variance). The theory also recommends that
an indicator loading having a value of less than 0.40 should be removed from the model.
Hence, this study found three indicator items with less than or equal to 0.4 outer loading.
As per the rules, the indicator items removed from the model include INQU4 (format),
PEOU4 (clear and understandable), and SYQU4 (risk of losing data).
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Table 1. Indicator item cross loading.

Variables Code INQU PEOU PRUS SRQU SYAU SYQU
INQU1 0.698 0.507 0.432 0.453 0.458 0.571

Information INQU2 0.862 0.569 0.578 0.571 0.654 0.672
Quality INQU3 0890 0716 0556 0608 0602 0741
INQU5 0.743 0.599 0.501 0.577 0.568 0.508

PEOU1 0.588 0.796 0.462 0.560 0.426 0.560

Perceived Fase PEOU2  0.608 0.863 0.578 0.641 0.507 0.593
of Use PEOU3 0.512 0.724 0.622 0.588 0.519 0.428
PEOUS5 0.718 0.867 0.507 0.699 0.631 0.626

PRUS1 0.452 0.402 0.737 0.411 0.424 0.404

PRUS2 0.412 0.434 0.680 0.472 0.340 0.309

Perceived PRUS3 0.288 0.350 0.591 0.249 0.184 0.302

Usefulness

PRUS4 0.489 0.483 0.807 0.432 0.451 0.441

PRUS5 0.469 0.502 0.801 0.489 0.458 0.429

PRUS6 0.640 0.663 0.773 0.624 0.576 0.484
SRQU1 0.498 0.615 0.433 0.756 0.458 0.405
SRQU2 0.371 0.455 0.322 0.668 0.266 0.296
Service Quality — grou3 0.570 0.613 0.482 0.806 0.489 0.482
SRQU4 0.482 0.553 0.509 0.730 0.526 0.422

SRQU5  0.585 0.570 0.541 0.721 0.570 0.499

SYAU1 0.648 0.599 0.506 0.696 0.750 0.545

System Actual ~ SYAU2 0.491 0.502 0.431 0.398 0.733 0.465
Use SYAU3 0.475 0.391 0.347 0.364 0.718 0.467
SYAU4 0.417 0.318 0.375 0.315 0.725 0.347

SYQU1 0.737 0.643 0.535 0.551 0.626 0.843

System Quality ~ SYQU2 0.462 0.423 0.316 0.327 0.430 0.786
SYQU3  0.662 0.561 0.449 0.504 0.477 0.819

The composite reliability index and the average variance extracted (AVE) were applied
to assess the internal consistency and convergent validity [77]. According to the rule, the
square root of the AVE of a particular construct should also be greater than its correlation
with other constructs. Generally, the AVE should be higher than 0.5. Table 2 shows
the internal consistency of each construct. In the measurement model, the study used
Cronbach’s alpha and composite reliability (CR) to test the reliability of the constructs. The
study found that all the CRs were higher than the recommended value of 0.700, ranging
from 0.822 to 0.887. The Cronbach’s alpha of each construct exceeded the recommended
0.700 threshold, which is 0.720 to 0.831 in the current study. Hence, convergence validity
was acceptable, because the average variance extracted (AVE) was over 0.500.

Discriminant validity concerns the uniqueness of a construct, whether the phe-
nomenon captured by a construct is unique and not reflected in the model by the other
construct [75]. The subjective independence can help reduce the presence of multicollinear-
ity amongst the latent variables, denoting that the average variance extracted (AVE) of a
latent variable should be higher than the squared correlations between the latent variable
and all other variables [77]. Discriminant validity was assessed by the Fornell-Larcker
criterion [77]. Table 3 shows that the square-root of AVE for the construct in the diagonal
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was greater than the inner-construct correlation, which ranges from 0.732 to 0.816. The test
result of the current study may therefore imply the strong reliability of all the items.

Table 2. Reliability and Validity.

Cronbach’s Composite Average Variance
Alpha rho_A Reliability Extracted (AVE)
INQU 0.811 0.827 0.877 0.644
PEOU 0.829 0.837 0.887 0.664
PRUS 0.831 0.856 0.875 0.541
SRQU 0.791 0.799 0.856 0.544
SYAU 0.720 0.730 0.822 0.535
SYQU 0.754 0.776 0.857 0.666

Table 3. Fornell-Larcker Criterion. Note: Value in diagonal represent the Square-root of AVE.

INQU PEOU PRUS SRQU SYAU SYQU
INQU 0.802
PEOU 0.749 0.815
PRUS 0.648 0.664 0.736
SRQU 0.692 0.767 0.632 0.737
SYAU 0.715 0.645 0.581 0.644 0.732
SYQU 0.782 0.681 0.548 0.582 0.639 0.816

5.3. Structural Model (Inner Model) Analysis

The structural model (Figure 7) reflects the path hypothesized in the research frame-
work. Using the bootstrap resampling technique (5000 resamplings), the path coefficient
was then tested to investigate the significance of the hypothesis. The t-value > 1.96 is
significant at p < 0.05, and t-value > 2.58 is significant at p < 0.01 [67]. A structural model is
also assessed based on the R?, Q?, and significance of paths. The goodness of the model
is determined by the strength of each structural path, determined by the R? value for the
dependent variable; the value for R? should be equal to or over 0.1 [67]. The values of
R? in PLS are interpreted similarly to those obtained from multiple regression analysis.
It was considered that R? values of 0.75, 0.50, and 0.25 are substantial, moderate, and
weak, respectively [67], and evaluated subsequently. Hence, the predictive capability
is established.

In this study, information quality accounted for 69.6 percent of the variance in explain-
ing perceived usefulness and perceived ease of use. Meanwhile, service quality accounted
for 33.9 percent of the variance explaining perceived usefulness and perceived ease of
use. Likewise, perceived ease of use accounted for 69.5 percent, and perceived usefulness
accounted for 51.2 percent of the variance explaining SYAU. Finally, the current model
explained 57.5 of the variance in acceptance and actual use of NRLAIS, which provided
substantial explanatory power and predictive capability (see Figure 7).

Furthermore, the model fit was assessed using SRMR. The value of SRMR was 0.100,
equal to the required value of 0.10, indicating acceptable model fit [78]. Further assessment
of the goodness of fit hypotheses were tested to ascertain the significance of the relationship
(Table 4).
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Figure 7. Measurement and structure equation model results of the research model.
Table 4. Model fit analysis of the proposed model.
Original Sample o o Original Sample o o

Sample (O) Mean (M) 95% 9% Sample (O) Mean (M) 95% 9%

Saturated Model 0.059 0.070 0.074 3.520 1.241 1.727 1.944

Estimated Model 0.060 0.072 0.075 3.521 1.298 1.808 1.963

The studied 5000 resamples also generate 95% confidence intervals, and hypotheses
testing results are summarized in Table 5. A confidence interval not equal to zero indicates a
significant relationship. Further, Q* establishes the predictive relevance of the endogenous
constructs. A Q? above 0 shows that the model has predictive relevance. The result shows
that there is significance in the prediction of the construct in the research model. Therefore,
except for H4 and H5, the rest of the hypotheses have positive and significant impact on
the acceptance, which is a proxy predictor to NRLAIS operational success.

H1 evaluates whether SYQU has a positive and significant effect on the acceptance
and SYAU of NRLAIS. The result revealed that a positive and significant impact on SYAU
(B =0.639, t =10.019, p = 0.000), on the SRQU (H1la: B = 0.583, t =9.879, p = 0.000), on INQU
(H1b: 3 =0.583, t =9.879, p = 0.000), and on the PEOU (Hlc: $ =0.194, t = 2.128, p = 0.034).
Hence, H1 was fully supported. The result shows (Figure 7 and Table 5) that 63.9% of
NRLALIS acceptance and actual usage was explained by the system quality variables with
indicators including easy to learn (SYQU1: 84.3%), easy to use (SYQU2: 78.6%), and useful
for doing daily business effectively under secured conditions (SYQU3: 81.9%).

Secondly, the result shows that (Figure 7 and Table 5) information quality is found to
have a positive and significant influence on acceptance and actual use of NRLAIS (H2). The
result revealed that the relation between INQU and SYAU (3 = 0.436, t = 3.600, p = 0.000)
(2a) on perceived usefulness, i.e., INQU -> PRUS (3 = 0.283, t = 3.347, p = 0.001), and (2b) on
perceived ease of use, i.e., INQU -> PEOU (3 = 0.275, t = 3.818, p = 0.000), has a positive and
significant influence. Hence, H2 was supported. Respondents admitted that information
quality of NRLAIS has a positive and significant influence on acceptance and actual use.
When the information generated by NRLAIS is accurate, useable, relevant, reliable, and
understandable, the woreda land administration experts consider the information system
useful and valuable. This result revealed that information availability (69.8%) is the main
characteristic of NRLAIS to ensure a necessary level of acceptance for land administration
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to provide seamless services that do not halt business. In addition, information usability
(86.2%), information accuracy (89%), information relevance, and understandability (74.3%)
are influencing factors that determine information quality.

Table 5. Mean, STDEV, T-Values, p-Values, R?, and Q2.

B STDEV T Tatistics  p Values 2.50% 97.50%
INQU -> PEOU 0.275 0.072 3.818 0.000 0.154 0.420
INQU -> PRUS 0.283 0.085 3.347 0.001 0.105 0.427
INQU -> SYAU 0.436 0.121 3.600 0.000 0.182 0.655
PEOU -> PRUS 0.291 0.114 2.556 0.011 0.083 0.508
PEOU -> SYAU 0.086 0.101 0.852 0.395 —0.111 0.294
PRUS -> SYAU 0.111 0.086 1.285 0.199 —0.039 0.290
SRQU -> INQU 0.356 0.053 6.681 0.000 0.246 0.453
SRQU -> PEOU 0.465 0.084 5.537 0.000 0.285 0.615
SRQU -> PRUS 0.213 0.096 2222 0.027 0.022 0.401
SRQU -> SYAU 0.208 0.101 2.057 0.040 0.027 0.416
SYQU -> INQU 0.575 0.048 12.019 0.000 0.477 0.665
SYQU -> PEOU 0.194 0.091 2.128 0.034 —0.006 0.355
SYQU -> SRQU 0.583 0.059 9.879 0.000 0.475 0.693
SYQU -> SYAU 0.639 0.064 10.019 0.000 0.503 0.752
R2 Q2

INQU 0.697 0.434

PEOU 0.695 0.451

PRUS 0.512 0.252

SRQU 0.340 0.175

SYAU 0.567 0.258

SYQU 0.000

Thirdly, service quality has a positive and significant influence on acceptance and
actual use of NRLAIS (H3) (3a) on the perceived ease of use, (3b) on the information quality,
and (3c) on the perceived usefulness of NRLAIS. The result revealed that a positive and
significant impact on SYAU (3 = 0.208, t = 2.057, p = 0.040); (3a) on the perceived ease of
use, i.e.,, SRQU -> PEOU (p = 0.465, t = 5.537, p = 0.000); (3b) on the information quality;,
i.e.,, SRQU -> INQU ( = 0.575, t = 12.019, p = 0.000); and (3c) on the perceived usefulness,
i.e,, SRQU ->PRUS ( = 0.213, t = 2.222, p = 0.027). Hence, H3 was fully supported. The
SRQU construct is one of the most influential service quality measurement instruments
and is widely used in many applications, and the development of service quality affects IS
success factor. The result revealed that the technical support service provided by the federal
and regional land institutions is significantly affecting the acceptance and actual usage of
NRLALIS at the woreda offices of land administration. The result revealed that 20.8% of the
acceptance and actual use of NRLAIS were explained by the quality of support services
(Figure 7). This includes the knowledge and skill transfer made through classroom training
and during data migration, on-the-spot support by a mobile IT team, and remote helpdesk
support. Such support services were found relevant to the job performance and awareness
regarding compliance with actual system use by the woreda land administration experts.

Conversely, H4 evaluates whether PEOU has a positive and significant effect on SYAU
of NRALIS. The result revealed that PEOU has a positive but an insignificant impact
on acceptance and SYAU (3 = 0.086, t = 0.852, p = 0.395), and (4a) PEOU has a positive
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and significant effect on perceived usefulness, i.e., PEOU -> PRUS ( = 0.291, t = 2.556,
p = 0.011). Hence, H4 was not supported, while H4a was fully supported.

Similarly, H5 evaluates whether PRUS has a positive and significant effect on accep-
tance and SYAU of NRLAIS. The result revealed that PRUS has a positive but insignificant
impact on acceptance and SYAU ( = 0.111, t = 1.285, p = 0.199). Hence, H5 was not sup-
ported.

5.4. Mediation Analysis

Mediation analysis was performed to assess the mediating (INQU, SRQU, PEOU and
PRUS) role of system actual use outcomes. The results revealed an insignificant (p > 0.05)
mediating role of PRUS (H3a: 3 = 0.024, t = 2.000, p = 0.322) and a partially significant (p =
0.046) mediating role of PEOU (H3c: 3 = 0.040, t = 2.000, p = 0.046). INQU was found to
significantly mediate the relationship between SRQU and SYAU of NRLAIS (see Table 6).

Table 6. Total, specific, and indirect effect between the independent variables and dependent variable.

Total Effect

T Sig Direct Effect Sig Specific Indirect Effect Effect T Sig

SR -> SYAU

0.464

7.397  0.000 0.208 0.040 SRQU -> INQU -> SYAU 0.251 3.665 0.000

SRQU -> PEOU -> SYAU 0.040 2.000 0.046

SRQU -> PRUS -> SYAU 0.024 2.000 0.322

6. Discussion

Land administration governance in Ethiopia is complex and requires the use and
integration of an innovative and robust set of land registration information technologies
that meet the social, economic, and environmental goals of tenure security and service
delivery. Innovative information technologies and systems can be used to help build a
quicker, accessible, affordable, and more reliable LIS. This, in turn, provides landholders,
communities, business firms, and the general public with a clearer sense of tenure security,
particularly to women, by providing evidence of recognized and enforceable land and
resource rights. Landholders with secure tenure rights will be incentivized to make long-
term land-based investment that improve welfare and environmental outcomes.

This study demonstrated that the theoretical application of the research model that
integrated selected variables from the IS success and TAM models to explain the acceptance
and actual usage of NRLAIS in Ethiopia; acceptance and usage serve as proxy predictors
of NRLAIS’ operational success. The paper explored the determining factors and their
relationships with technical (SYQU), organizational (SRQU and INQU), and the behavioral
(PEOU and PRUS) aspects of the woreda land administration experts that influence the ac-
ceptance and actual usage of NRLAIS in Ethiopia. These constructs, along with measuring
the LRIS” operational success, pave the way to scientifically research land administration
system digitalization, particularly in developing economies. The research suggests that the
IS success model integrated with TAM with selected variables was applicable for explaining
LRIS acceptance and actual usage as a proxy predictor for operational success. This study
does not include the organizational net benefit in its latent variable constructs measured
by productivity, competitiveness, and management improvements. The discussion of the
results is presented in detail as follows.

Firstly, based on the structural model, the study examined the relationship between
the system quality and acceptance and actual use of NRLAIS. The results indicate that there
is a positive and significant relationship between the system quality and the acceptance and
actual use of NRLAIS (H1) on SRQU (1a), on INQU (1b), and on PEOU (1c). Based on that, it
can be inferred that the woreda land administration experts relate this system quality with
the acceptance and actual use of NRLAIS. The system quality constructs reflect the technical
aspects of NRLALIS to its acceptance and actual use. These are that it is easy to learn, easy
to use, and useful to do daily business related to land transaction management and service
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delivery at the woreda land administration offices. Malik et al. [55] and Hamdan and
Al-Hajra [79] observed that a system’s level of association had a positive influence on the
perceived ease of use and the perceived usefulness of the system under investigation [55,56].
Moreover, the system quality would also affect the information quality and the service
quality of the organization under study, and this, in turn, affects the acceptance and actual
usage of the system.

As described in the background section, the technical requirement review provides an
understanding of the different components of NRLAIS as an automated and streamlined
land registration information system for rural land. The functional and legal aspects
of the rural land administration are key requirements of NRLAIS. This includes data
capturing, data management, visualization, and workflow management and reporting.
The NRLAIS system development process has engaged the regional and federal level land
administration professionals in terms of the definition, verification, and approval of the
functional and legal requirements as part of its quality assurance system. Hence, the multi-
tiered application architecture makes NRLAIS possible to use at the different administrative
levels with differentiated functionality and user interface. The login function and session
time-out are also suited to secure the user’s access to the system and the subsystems before
any transaction begins. Furthermore, the classified roles of system users (officer, expert,
and supervisor) represent read-only, data entry, and approval, and change secure system
access as primary actors in the existing administrative roles in the institutions that operate
the NRLAIS.

Regarding information quality, the results of this study are consistent with what was
found by Nugroho and Chang et al. [48,80]. NRLAIS also manages information regarding
land transaction performance at the woreda level, such as the type and patterns of land
transactions made. Updating the land record is one of the key functions of the woreda
land administration offices. This affects the efficiency and effectiveness of the land ad-
ministration system and staff job performance related to all land transactions. Relevant
and accurate land information affects operational business decisions of transactions to the
regional governments, to federal ministries, and to the general public. Since land relation-
ships change frequently, the information in NRLAIS needs to be updated and maintained.
Timely and accurate management of information ensured through well-maintained cadas-
tral and land use related information should reflect the reality on the ground. Complete
and up-to-date land information will support expedited business decisions made by the
woreda land administration offices, thereby enhancing legitimacy and trustworthiness of
the woreda land administration offices. Further to this, the availability of such geospatial
land information lays a foundation for the national spatial data infrastructure to flourish
and be accessible to all concerned in order to inform strategic and policy reform.

Moreover, NRLAIS has a modular design that allows the system to be deployed at
several administrative levels. The modular stack and the web-based server design of
NRLAIS enable the transfer of data and information from lower to higher administration
levels to include zone, region, and federal levels that facilitate easier deployment. However,
this data and information flow is yet to happen due to low and weak telecom network
infrastructure coverage in the country for access to strong bandwidth Internet services.

With regard to service quality, the result of the current study is consistent with the
findings of Al Fraihat [81], Nugroho [48], and Malik et al. [55]. These studies found
that the effective role or support service of the technical staff, (i.e., service quality) is
positively related to the eventual use of the system [81]. Competency of the support staff,
vendor support, and availability of training affected acceptance and use of IS [82]. The
current study also revealed that the technical support service is significantly affecting the
acceptance and actual usage of NRLAIS. However, an IT-enabled LRIS at this decentralized
scale needs a solid IT management approach, which is dependable, available, and has good
empathy of support staff. NRLAIS with sufficient quality affects the type and intensity
of technical support in the transition operation from manual to digital service delivery.
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The quality of support service, in turn, affects adherence to standardized methods and
procedures for service delivery in the acceptance and actual use of NRLAIS.

The transition and service operation is the highest priority for NRLAIS to function
and be operational at the woreda level. In the context of the establishment of NRLAIS,
it is essential to have a proper knowledge transfer from the developer to an in-house
or outsourced local IT company, which carries out the ongoing system maintenance,
upgrading, and operational support services. The woreda land administration experts’
knowledge and skill acquired through training, experience gained during data migration,
self-practice, and helpdesk support are also critical success factors. Therefore, the support
service quality should be strong, regular, dependable, and available when needed at the
woreda level.

Fourthly, the analysis revealed that perceived ease of use has a positive but insignifi-
cant effect on the acceptance and actual use of NRLAIS. However, perceived ease of use
has a positive and significant effect on the perceived usefulness of NRLAIS (H4a). Hence,
H4 was not supported, while H4a was supported. Malik et al. [55,56] found that perceived
usefulness is influenced by an understanding of the information quality; [83] the current
study analysis also revealed similar findings (H2b). Machdar and Malik et al. [55,56,84]
found that the quality of information positively affects perceived usefulness and ease of
use, and perceived ease of use positively affects perceived usefulness [84]. Several studies
have found strong relationships between perceived usefulness and self-reported use [85],
extent of use [86], or dependence on an information system [87]. Empirical studies in
various contexts have confirmed that the post-usage perception of usefulness has a strong
association with actual use [88]. This holds true in the current study too, since the hypo-
thetical relationships between the perceived ease of use effect on acceptance and actual
use was found to be significant. This may be due to the fact that the survey collected
post-usage perceptions rather than measuring intention to use prior-actual system use.
Therefore, the behavioral antecedences of perceived ease of use and actual use should not
be underestimated to meet operational success, though perceived ease of use has shown a
weak relationship to actual use in the analysis.

The result of this study revealed that 69.5% of the acceptance and actual use of NRLAIS
is explained by the perceived ease of use construct (Figure 7). The quality of information
affects the perceived ease of use (27.5%), as well as the perceived usefulness (28.3%) of
the woreda land administration experts. This, in turn, affects the acceptance and actual
use of NRLAIS to maintain the land records of subsequent land transactions and to make
effective and efficient business decisions in daily service delivery.

7. Conclusions

Investigation of the general antecedents of what causes users’ acceptance and use of
innovative information technology in the land administration domain is critical for digital
transformation and improve service delivery. The research has attempted to understand
the influencing factors of the acceptance and actual use of NRLAIS in Ethiopia to gauge
and predict its operational success. The research found that, despite the fact that the
NRLALIS program of Ethiopia is at the initial stage of establishment, the speed and scale of
its implementation have implications for its acceptance and actual use. The authors argue
that investigating what factors affect this transition is worth studying in order to document
the experience and generate a knowledge base for similar initiatives in other countries.

The research demonstrated that a system must be developed that understands the
functional, technical, legal, and administrative requirements. These factors significantly
affect the acceptance and actual use of the system and better predict its operational success.
Similarly, the organizational aspects related to support services and information quality
determine the behavioral attributes of staff to accept and use NRLAIS and rely on it to
make business decisions and deliver services on a daily basis.

Moreover, twelve of the fourteen constructs (hypotheses) in this study were found to
be significant in terms of affecting the acceptance and actual use of NRLAIS. The findings
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rendered a theoretical and practical knowledge base about land administration information
digitalization and operational success. Practically, the findings of this study help the
country to make strategic and policy decisions on the planning, implementation, and use
of a land registration information system for sustainable land resource management and
governance systems. Secondly, the study demonstrated that, while the service quality
and information quality constructs to the acceptance and actual use of NRLAIS deserve
an independent construct, they are also playing a mediating role between system quality
and actual use of the system. The proposed model empirically revealed strong construct
validity, in that it captures multiple aspects of each variable, which is a change from much
of the measurement of LIS success model constructs that focus on only one aspect of
the construct.

Historically, the land administration system in Ethiopia has evolved in the urban—rural
cadastral and land registration system divide. This costs the country a great deal in terms of
economic, social, and environmental management and governance systems. With the depth
of functional and legal requirements compliance, NRLAIS is instrumental in strengthening
secure tenure rights in rural jurisdictions. It also demonstrates that standardization would
pave the way for the development of a unified land administration information system in
Ethiopia that embraces both urban and rural land tenure.

Despite the study’s contribution to policy, research, and practice, the authors suggest
that a similar future research undertaking would be recommendable in other developing
countries and should include other variables that are not considered in this study. The
method applied in this study adds to the knowledge base and replicability of the proposed
model under the land administration information domain. Further, future studies should
include the organizational net benefit in their latent variable constructs as measured by
productivity, competitiveness, and management improvements. Finally, the research did
not consider the success of NRLAIS from the perspective of an external system user, such as
financial institutions, courts, businesses, and smallholder farmers, which would be worth
studying in a future research undertaking.
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