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Embedding planning support systems in spatial planning
practice: the role of drift in implementing the Spatial
Development Framework methodology
Deborah Adeola Oyeku , Luc Boerboom, Ana Mafalda Madureira and Karin Pfeffer

Department of Urban and Regional Planning and Geo-information Management, ITC Faculty, University of Twente,
Enschede, Netherlands

ABSTRACT
Planning Support Systems (PSS) research has explored ways to improve PSS
use and embeddedness. However, there is little knowledge of how
unplanned changes during implementation impact outcomes. This paper
answers the question, ‘How can drift influence PSS implementation and
use?’ It applies the concept of drift (changes in new technology, user
behaviour, and/or existing practice during ICT implementation) to explain
how PSS users (GIS specialists, planners) initiate unplanned changes
during implementation and use. Following a qualitative approach, we
investigate a PSS implementation case study in Rwanda – the Spatial
Development Framework (SDF) methodology – to establish the role of
drift in PSS use and embeddedness. Our study reveals that a) user
understanding and perception of PSS can initiate drift during
implementation and use, and b) drift can influence outcomes of PSS use
or embeddedness. This study confirms the role of drift in PSS use and
embeddedness in Rwanda’s spatial planning process.
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Introduction

Planning Support Systems (PSS) are a type of information and communications technology (ICT)
that evolved as a framework of systems, methods and tools for data management, communication
and collaborative decision-making in spatial planning processes (Geertman 2002, 2006; Geertman
and Stillwell 2004, 2009; Pelzer et al. 2014; te Brömmelstroet 2010). PSS is also a scientific field that
investigates how ICT, geospatial information systems, tools and methods can support decision-
making processes in planning practice (Geertman 2013; Geertman and Stillwell 2004, 2020b; Geert-
man, Toppen, and Stillwell 2013). The achievements of Planning Support Science include providing
knowledge to support PSS implementation for specific tasks and strategic spatial planning processes
at the local and national levels (Geertman and Stillwell 2020a; Geertman, Toppen, and Stillwell
2013). Another achievement is its integration of ICT advancements in geospatial technologies or
methodologies for PSS development, to enhance communicative and collaborative planning pro-
cesses (Geertman and Stillwell 2020a; Geertman, Toppen, and Stillwell 2013).
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The continuous integration of ICT with geospatial technologies and methodologies allows PSS
prototypes to become fully developed systems that support various planning activities. However,
with the persistent limited use of PSS, identified almost two decades ago (Geertman 2017; Geertman
and Stillwell 2004; Vonk, Geertman, and Schot 2005), there is continuous interest in research to
understand better the challenges of PSS use and embeddedness in the spatial planning practice
(Geertman 2013, 2017; Geertman and Stillwell 2020b; Pelzer 2017; te Brömmelstroet 2013). PSS
use refers to a one-time implementation of a PSS for a planning activity or a repeated use in differ-
ent planning contexts and activities. PSS embeddedness happens when the PSS becomes part of the
formal decision-making process for the respective types of planning activities.

Geertman and Stillwell (2009) categorize three approaches to studying PSS use. The instrument
approach investigates how PSS quality for task achievements and user-friendliness affect PSS use
(Geertman 2006; Geertman and Stillwell 2004; Goodspeed 2016; McEvoy et al. 2019; Pelzer 2017;
Russo et al. 2018b; te Brömmelstroet 2013; Vonk, Geertman, and Schot 2007a; Vonk and Ligtenberg
2009). The transfer approach investigates how PSS evolved from the developers’ ideas to the users’
choice for usage (Goodspeed and Hackel 2019; Pelzer 2017; Russo et al. 2018a; te Brömmelstroet
2013, 2017; Vonk, Geertman, and Schot 2005, 2007a). The user approach investigates actual PSS
use based on how user perceptions influence PSS acceptance and usage (Pelzer and Geertman
2014; Russo et al. 2018b; te Brömmelstroet 2017; Vonk 2006; Vonk and Geertman 2008). These
three approaches improved our understanding of how technology quality, task compatibilities
and user perceptions contribute to PSS use. However, PSS research is yet to explore how unplanned
changes in new technology, user behaviour, and/or existing practice during PSS implementation,
and the sources of these changes, explain PSS outcomes, which appeared to be a productive research
about the institutionalization of information systems.

Information systems studies identified a vital characteristic of technology adoption that affects
its use and embeddedness– the concept of drift (Ciborra 1997). Drift was adopted to investigate
unplanned changes in new technology, user behaviour, and/or existing practice and how these
influence actual use and embeddedness in organizational practice (Ciborra 2002; Ciborra et al.
2000; Ciborra and Lanzara 1994; Elbanna 2008; Nandhakumar, Rossi, and Talvinen 2003). Ciborra
(2002, 85) defined drift as, ‘a slight, or sometimes significant, shift of role and function in the actual
situation of usage, compared to the planned, pre-defined, and assigned objectives and requirements
that the technology is called upon to perform’. Previous ICT studies built on the concept of drift,
highlighting the crucial contribution of unplanned changes during ICT implementation, which
reveal surprises, deviations, mediations and improvisations that contribute to actual use and
embeddedness in organizational practice (Ciborra 1996, 2002; Orlikowski and Hofman 1997).
The concept of drift investigates changes in characteristics of technology, user, established process,
or organizational structure to explain implementation outcomes. The user’s understanding and
perception of PSS has never been considered as sources of drift that might explain PSS embedded-
ness in practice. For example, drift might refer to a change in institutional structure and routines or
developing new ones for collaboration and coordination within planning practice. PSS research has
neither considered drift in PSS implementation or its technology nor their effect on PSS use or
embeddedness. The limited knowledge of the role of drift in PSS outcomes is a research gap.
The gap can be explored from different perspectives - technology, user, established process, or
organizational structure. In this article, we explored the user perspective to explain how users con-
tribute to changes during PSS implementation and the impact on outcomes. This study assumes
that investigating drift will help reveal what contributes to PSS use or embeddedness, drawing
on insights from drift in information systems studies. Recognizing the need to investigate the
role of drift in PSS implementation as another perspective to enhance adoption, actual use or
embeddedness, the following research question was defined: ‘How can drift influence PSS
implementation and use?’

We employ a qualitative approach and draw on an ongoing PSS implementation in Rwanda of
the Spatial Development Framework (SDF) methodology. Our study applies the concept of drift to
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explain the effects of unplanned changes on PSS use and embeddedness as identified by the user. It
builds on the PSS user approach study that adopts the technology acceptance model (TAM) to
investigate the user understanding and perception that shape PSS acceptance (Vonk 2006). In con-
trast to existing applications of TAM to explain user acceptance in PSS research, this study
implements TAM as an explanatory model for the user understanding and perception that initiates
drift during PSS implementation. The findings advance knowledge of what shapes PSS implemen-
tation that can influence use and embeddedness and that neglecting the role of drift in PSS
implementation contributes to the limited use and lack of embeddedness in the spatial planning
practice.

The paper is structured as follows. The next sections highlight the role of drift in PSS technology
and the case study. The research methodology discusses the basis for the adopted theoretical model
(TAM and drift), data collection, processing, and analyses for the study. The results section
describes how the user’s understanding and perception of PSS usefulness and ease of use in the
spatial planning process contribute to identifying drift. The paper concludes with research contri-
butions, limitations, and implications of this research for further studies.

PSS technology and drift

Among the PSS research approaches, only the user approach can integrate components from the
other approaches (instrument and transfer) to explain PSS use. User approach studies on PSS
implementation and use have adopted the diffusion of innovation and technology acceptance
model (TAM) (Vonk 2006; Vonk and Geertman 2008; Vonk, Geertman, and Schot 2005; Vonk,
Geertman, and Schot 2007b). Diffusion of innovation explains at what rate, how, and why new
ideas and technology are adopted (Rogers 1962); i.e. it explains the acceptance of new technology
as a social activity; a compatibility among PSS technology, planning tasks, and users’ knowledge.

TAM is a baseline model that utilizes ‘external variables’ to identify, understand, and predict
individual user acceptance based on the attitude and intention to use as well as the actual use of
the new technology (Davis 1989; Davis, Bagozzi, and Warshaw 1989); i.e. it explains acceptance
at the individual user level, using perceptions of ease of use and usefulness. Perceived ease of use
is the extent to which the user anticipates that adopting new technology will be effortless. Per-
ceived usefulness is the extent to which the user believes that adopting the new technology
enhances performance (Chen, Li, and Li 2011; Davis, Bagozzi, and Warshaw 1989; Davis and
Venkatesh 2000). Davis, Bagozzi, and Warshaw (1989) highlighted how external variables
help explain perceived ease of use and usefulness. These external variables include characteristics
of technology (development or use), user, task or organizational structure. In PSS research
implementing TAM, external variables are components of PSS technology, planning tasks,
and users’ knowledge. PSS research recognized the influence of users’ behaviour on PSS use;
however, the drift during PSS implementation that contribute to use, embeddedness or other-
wise remain largely undocumented. As mentioned earlier, the concept of drift in ICT implemen-
tation explains how unplanned changes in technology, user behaviour and organizational
procedures contribute to the outcomes (Ciborra 2002; Elbanna 2008; Holmström and Stalder
2001; Nandhakumar, Rossi, and Talvinen 2003).

Ciborra (2002) investigated how users’ behaviour produced drift in ICT technology and organiz-
ational practice in seven cases. Drift was characterized by surprises, deviations, compromises and
improvisations in technology use or organizational procedures, to enhance actual use and embedded-
ness. The drift outcomes varied, including the development of new standards for collaboration and
coordination, changes in structure and routines, development of new system functions, ad-hoc adjust-
ments to technology, and the emergence of new users within the existing structure. Drift that contrib-
uted to limited use was attributed to the lack of a new structure to enhance user collaboration,
underutilization of the technology, and lack of knowledge-sharing among users. Ciborra’s research
confirmed that ignoring the drift that results from user acceptance and decisions hinders the
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understanding of how embeddedness happens and can contribute to unexpected outcomes. Holm-
ström and Stalder (2001) find it to be a prerequisite for implementing and embedding technology.

Other studies described drift as a consequence of changes in technology, user behaviour, or the
existing installed base during implementation, to enhance actual use and embeddedness in organiz-
ational practice (Ciborra 2002; Elbanna 2008; Nandhakumar, Rossi, and Talvinen 2003). Rolland
(2000) defined an installed base as established interconnected procedures, structures, processes, or
technologies that become evident as a crucial part of implementing and embedding technology in
organizational practice. This paper considers drift as a consequence of unplanned changes and a pre-
requisite to enhance the use and embeddedness of PSS in spatial planning practice.

TAM and drift provide complementary lenses through which we establish the need for research
to document changes during PSS implementation and explain the influence on PSS outcomes in
two ways. First, TAM utilizes external variables to explain users’ perceptions (ease of use and use-
fulness) of PSS. It helps explain how such perceptions produce changes during PSS implementation.
Next, the concept of drift helps recognize consequences of changes during PSS implementation that
explain outcomes. Lastly, drift will be recognized as a prerequisite to PSS use and an explanation to
outcomes. In this study, TAM explains how user understanding and perception shape intention to
use, attitude towards use, and actual use of PSS. Second, it adopts drift to explain how user under-
standing and perception can initiate unplanned changes during implementation and use.

Research context and methods

Information systems and PSS studies adopted TAM to predict user acceptance (Davis 1989; Davis,
Bagozzi, and Warshaw 1989) and to explain user acceptance of technology (Vonk 2006; Vonk and
Geertman 2008), respectively. In this paper, TAM helps to highlight what initiates unplanned
changes in PSS implementation, and drift explains how unplanned changes influence existing pro-
cesses or structures required to achieve actual use and embeddedness in the spatial planning prac-
tice (Figure 1). This study focuses on the ongoing PSS application in Rwanda - Spatial Development
Framework (SDF) methodology. It explores the following research question: ‘How can drift influ-
ence PSS implementation and use?’

Figure 1. Theoretical research model.
Source: Adapted from Davis, Bagozzi, and Warshaw (1989, Figure 2) and Ciborra (2002, Figure 5.1).
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The SDF methodology in Rwanda

The SDFmethodology was developed by UN-Habitat and the faculty of Geo-information Science of
the University of Twente and first applied in Darfur, Sudan (2011–2013) to identify spatial poten-
tials and implement development policies for regional urban reconstruction. The SDF methodology
has been implemented for various planning activities in developing countries (Boerboom et al.
2017; Spaliviero et al. 2019). Between 2015 and 2016, it was first implemented in Rwanda as a plan-
ning support system in the spatial translations of a Rwandan national urbanization policy that was
not spatialized (Spaliviero et al. 2019). The implementation included training of sixty staff from the
national and local levels of the planning process. A second phase took place between 2019 and 2020
to reevaluate the territorial structure three years after. This Rwandan instance of the methodology
forms the case study for this paper.

Case study context

The Ministry of Infrastructure (MININFRA) implemented the SDF methodology to integrate
spatial components during plan evaluation, execution, and monitoring across settlements and ter-
ritories. However, the statutory agency in charge of planning governance, budgeting, evaluation,
and funding executions for the entire country is the Ministry of Finance and Economic Planning
(MINECOFIN). It coordinates this role through the annual Budget Call Circular sent to all minis-
tries, departments and agencies at national and local levels (Republic of Rwanda 2018). In response
to the circular, they prepare and submit annual performance contracts for review with new annual
budget proposals for evaluation and funding. Therefore, there is a need to understand how the SDF
methodology implementation by MININFRA impacts the planning process coordinated by
MINECOFIN.

The adoption of the SDF methodology in Rwanda as a case study for this research builds on the
identified gap from existing studies - the drift during PSS implementation that explain outcomes.
Two studies explored the instrument and transfer approaches to understand PSS implementation
and use in the planning process. The instrument approach identified the methodology’s capabilities
as a PSS for strategic spatial planning in Rwanda (Spaliviero et al. 2019). The transfer approach
identified its implementation as a PSS for national policy transfer and translation at the regional
and local levels (Mutuku, Boerboom, and Madureira 2019). None of these studies investigated
how drift during the PSS implementation impact outcomes.

Since the start of implementation in 2015, the SDF methodology’s embeddedness in the planning
process has not been scientifically evaluated. Mutuku, Boerboom, and Madureira (2019) mentioned
that embedding the methodology in Rwanda is achievable if implemented across all levels of the plan-
ning process. The authors conclude that individual perceptions of its usefulness could influence
embeddedness (Mutuku, Boerboom, and Madureira 2019). Therefore, in this study, we examine
the SDF methodology of Rwanda as a case study to investigate the PSS user approach and establish
how it influences its implementation for use and embeddedness using the concept of drift. This case
study helps find a) how user perceptions (ease of use and usefulness) affect individual attitudes or
behaviours towards using PSS; and b) why the attitude or behaviour towards PSS use initiates drift
in the implementation, institutional structures, and installed base (Figure 1). The findings from (a)
and (b) help establish the contributions of drift to PSS implementation, use and embeddedness.

Data collection and selection of respondents

Our theoretical model identifies the drift in the SDF methodology’s implementation that contrib-
utes to actual use and embeddedness. TAM utilizes external variables to explain users’ perceptions
(ease of use and usefulness) of PSS and how such perceptions produce drift during PSS implemen-
tation. Therefore, data collection focuses on identifying the role of users in the drift during the SDF
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methodology’s implementation that helps explain outcomes. We utilized the qualitative approaches
for both primary and secondary data.

Primary data collection methods included a) semi-structured interviews with two groups of
respondents, three early adopters (SDF users at the regional planning level) and one trained poten-
tial user from each of the five provinces (local planning process); b) field notes from participatory
observation, carried out during a two-day training workshop for ten potential users, and c) non-
participatory observation reports on the methodology’s application in MININFRA, collected
during ten weeks of fieldwork in 2020. The selection of the eight respondents considered an ade-
quate spatial representation of trained users according to predefined criteria. At regional level,
three respondents are early adopters involved in the SDF methodology’s use in MININFRA. The
selection of the five respondents from thirty trained potential users at the district levels followed
a purposeful sampling method to select a small group that represents the thirty trained potential
users from the district level planning process.

There are three criteria considered during the purposeful sampling of trained potential users.
First, one respondent from each of the five provinces in Rwanda. Second, the selected respondent
must be a GIS specialist or an urban planner. Lastly, the selected respondent must be working with
the district planning process at a designated secondary city or an economic potential corridor.
When a selected respondent from a province declined an interview, the snowballing method was
adopted to accommodate referrals or contact another trained user within the same province
using the predefined selection criteria. The interview process was reiterative over the ten-weeks
fieldwork with an average number of contacts with each respondent were between four to seven
times. The contacts vary among respondents depending on preferred location (office, hang-outs,
email correspondences, and phone calls) and time (during working hours, lunch break, after work-
ing hours).

Secondary data collection included data from public websites, reports, documents, plans, and
policies to review planning processes and the SDF outcomes in Rwanda (see Supplementary
Material 1). Secondary data helped to configure the installed base for the Rwanda planning process
and define the outcomes of initial SDF implementation. Also, it helped validate respondents’ data
on the drift required to enhance implementation and actual use in the spatial planning practice.

TAM was adopted to support the development of a) the interview guide for primary data col-
lection and b) themes and codes for data processing and analyses. Drift guided the data analysis
and interpretation. The semi-structured interviews allowed respondents to express themselves
without bias, reflecting on open-ended questions. Both groups were interviewed using the same
guide to ensure correlation, relatedness, and data triangulation during analysis. However, fol-
low-up questions were independent of the interview guide. They varied across respondents, allow-
ing them to elaborate on their individual ideas and perceptions. The signed informed consent
forms highlighted respondents’ preferences and availability for follow-up discussions. For a
detailed overview of the primary data collection process (sources, purpose of data and results)
see Supplementary Material 2.

Data processing and analysis

Primary data was analysed on how user understanding and perception of the ease of use and the
usefulness of PSS in the planning process influence recommendations for drift in the SDF metho-
dology’s implementation. Primary data were transcribed using the Transcribe software, while data
processing was completed with the help of computer-assisted qualitative data analysis software
ATLAS.ti, based on developed themes and codes (see Supplementary Material 3). Themes for
data analysis and interpretation were derived using deductive coding, which utilizes phrases
from the theoretical research model, and codes were generated using the inductive coding method.
This approach allowed finding the association between codes from different themes to establish
relationships and create networks of codes for data interpretation.
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Influence of drift on PSS implementation

This section reports on the findings regarding the research question (‘How can drift influence PSS
implementation and use in practice?’) following the theoretical research model (Figure 1). Quotes
from the interviews are presented as excerpts within paragraphs or tables to support the study’s
findings. User understanding was based on the acquired knowledge during training (five potential
user respondents) or the use (three early adopter respondents) of the SDF methodology. External
variables considered for respondents’ perception of ease of use and usefulness of the SDF method-
ology are a) individual knowledge of geoinformation systems and tools, b) the availability of geoin-
formation systems and tools for use, and c) access to geoinformation systems and tools training.
Hence, this is an expert-driven PSS rather than a PSS for non-technical experts.

Irrespective of the respondents’ knowledge of geoinformation systems and tools, their under-
standing was shaped by received training on the SDF methodology’s implementation framework
and use for decision-making at the local and regional level planning process. Findings from the
respondents’ perceptions (ease of use and usefulness) influenced their attitude and behavioural
intention to use the SDF methodology in the planning process. Follow-up discussions with individ-
ual respondents on the signs of embeddedness of the SDF methodology in the planning process at
the regional and local levels resulted in two types of responses: first, challenges with the ongoing
implementation framework for the SDF methodology, and second, suggestions about what should
be done differently for the SDF methodology to become a part of the planning process. Then, the
concept of drift helps identify changes that are consequences of the planning process or a prerequi-
site to embedding the SDF methodology in the country’s planning process.

Variation in the perceived ease of use of SDF

The findings reveal variation in the respondents’ perceived ease of use, dependent on the respon-
dents’ knowledge and capabilities to use geoinformation systems and tools. On the one hand,
trained potential users with little or no knowledge of geoinformation systems and tools found
the methodology challenging to learn and understand: ‘The SDF is difficult to understand. Adop-
tion for use might be a bit challenging (trained interviewee 4).’ On the other hand, early adopters
and trained potential users with adequate knowledge of geoinformation systems and tools perceived
it as easy to learn and use: ‘If staff are adequately trained, use of the SDF methods will be effortless
(trained interviewee 3).’All respondents suggested that staff training in geoinformation systems and
tools would improve job performance in the existing planning process and change the perceived
ease of use.

User understanding and perceived usefulness of SDF

The respondents’ overall understanding and perception acknowledged the methodology as an
essential PSS for decision-making in the spatial planning process, which can embed spatial perspec-
tives in non-spatial urbanization policy objectives for the country (Table 1). All respondents made
references to the achievements of SDF implementation for the National Urbanization Policy

Table 1. Respondents’ understanding and perception of the SDF methodology.

Respondent group Understanding and perception

Early adopters ‘SDF has introduced spatial components to land use planning and have identified the unbalanced
distribution of Functions across districts (interviewee 6).’

Trained potential
users

‘SDF can integrate spatial components into policy implementation. Then it makes your work easier and
faster (interviewee 1).’

‘SDF will help in the decision-making process for projects prioritisation during selection and
implementation (interviewee 4).’

‘SDF makes decision-making for policy development and implementation easier (interviewee 3).’
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(NUP): identifying planning gaps, enhancing collaboration in the planning process, providing
spatial classifications of settlements into four hierarchies, producing spatial plans from non-spatial
policies and developing strategic action plans.

Also, respondents recognized the benefits of the methodology for the planning process: improv-
ing job performance, enhancing collaboration and reducing duplication of infrastructure at the
local level, achieving spatial implementation of non-spatial policies, enhancing plan evaluation
for approval, implementation and monitoring.

Attitude and the behavioural intention to use SDF

Due to the SDF methodology’s achievements, the early adopters have an optimistic attitude towards
applying it to the planning process. Their favourable view matches the trained potential users’
enthusiasm to use it in the planning process at the local level. All respondents agreed that the meth-
odology would contribute to the spatial implementation and evaluation of non-spatial national pol-
icies at the local level and help achieve the Vision 2050 objectives for the country. The early
adopters’ attitude towards using the methodology determines the behavioural intention to use.
The attitude and behavioural intention to use SDF according to the perceived ease of use or useful-
ness contributes to its actual use in the planning process. Even though, behavioural intentions
among the trained potential users does not automatically ensure actual use, it still signals the poten-
tial of actual use in the planning process (Table 2).

Required drift in the implementation of SDF

Respondents’ acknowledged the SDF methodology’s usefulness as a PSS for improving the planning
process. However, they highlighted that enhancing SDF implementation in the planning process and
the local level might not be possible within the ongoing implementation coordinated by MININFRA
(Table 3). The reason being that the planning process is a bottom-up approach in which local levels
submit planning proposals to national level agencies for approval and funding. The SDF methodol-
ogy’s use is only done within MININFRA to provide recommendations to MINECOFIN on priority
areas for physical and economic developments at the local levels. All respondents suggested that the
actual use of SDF at national and local levels of the planning process must involve MINECOFIN, due
to its role in funding, evaluating, and monitoring the planning process. MINECOFIN’s adoption of
the SDF methodology as part of the planning and budgeting process, is a required drift to embed the
SDF methodology in the Rwandan planning process. The need to engage all ministries, departments,
and agencies at the national level was also highlighted by respondents (Table 3). Without MINECO-
FIN adopting the SDF methodology as part of the planning and budgeting process, the SDF cannot
be integrated into the planning process, especially at the local levels.

Trained potential users at the local level identified the Ministry of Local Governments (MINA-
LOC) as another national agency that should implement the SDF methodology to ascertain actual

Table 2. Behavioural intention to use the SDF methodology by trained potential users.

Behavioural intention to
use Attitude

Highlight potentials of
actual use

‘Yeah, it is the best tool..implementation right now will be helpful to avoid the duplication of
spatial functions across the region… if we can use it this year to start the planning for 2020–
2021, it will be helpful (interviewee 1).’

‘If staff are adequately trained, use of SDF will be effortless (interviewee 3).’
‘SDF will contribute to the efficiency of my roles at the district if implemented (interviewee 3).’
‘SDF will make planning, monitoring and implementation easier. In terms of infrastructure
development, it enhances identification, prioritisation and selection for implementation.
Collaboration with regions for planning and implementation will be improved (interviewee 4).’

Cannot ascertain actual use ‘SDF is difficult to understand, adoption for use might be a bit challenging (interviewee 4).’
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use in the local planning process. MINALOC oversees coordination, monitoring, and evaluation of
local level planning processes. It also supervises and allocates funds for local planning through the
Local Administrative Entities Development Agency (LODA). However, neither MINALOC nor
LODA can adopt the SDF methodology in their annual planning and budgeting process without
a statutory directive from MINECOFIN via the ‘Budget Call Circular’.

Discussion

The findings on the role of drift in implementing the SDF methodology corroborate the challenges
resulting from the mismatch between PSS demand and supply (Vonk and Geertman 2008). In
Rwanda, there was demand to develop SDF as a PSS for strategic spatial planning, with an allotted
budget in the National Urbanization Policy document (Ministry of Infrastructure 2015). The
demand resulted in its development and implementation for the spatial translation of non-spatial
policies (Boerboom et al. 2017). Its continuous application by MININFRA since 2015 verifies its
usefulness. As of early 2020, when the data were collected, SDF was still not embedded in the plan-
ning process at the national and local levels. If the continuous use of SDF since 2015 has not resulted
in embedding it in the planning process, there is a need to investigate and provide knowledge on
how to embed the methodology in the planning process.

In theory, the role of user understanding and perception (ease of use and usefulness) of PSS con-
tributes to acceptance and actual use in spatial planning practice (Vonk and Geertman 2008). Still,
findings reveal that integrating SDF in the planning process requires drift in the ongoing implemen-
tation. If this remains unresolved, it will result in two issues. First, its acceptance and actual use as a
PSS in the planning process will be reduced. Second, the limited knowledge of the methodology’s
embeddedness in the planning process will persist.

This research identifies a gap in the three categories of approaches to studying what contributes to
PSS use (Geertman and Stillwell 2009). In the Rwanda context, the methodology’s capabilities and
implementation as a PSS for planning processes are known (Spaliviero et al. 2019) (Mutuku, Boer-
boom, and Madureira 2019) (Oyeku, 2020). The authors conclude that embedding the methodology
in the planning process is achievable. Findings from this research help explain how user understand-
ing and perception of SDF influence use and embeddedness in the planning process (Table 3). It
identifies a research gap – drift in PSS implementation that influences use and embeddedness.

Other findings validate earlier recommendations that documenting lessons learned from PSS
implementation can contribute to achieving embeddedness (Vonk and Geertman 2008). The
study revealed three important lessons. First, a high level of understanding of the methodology’s
capabilities and benefits in the planning process enhances user acceptance (Table 1). Second, the
knowledge about achievements from prior SDF implementation in Rwanda helps respondents

Table 3. Drift in SDF implementation.

Respondent group Highlighted drift in SDF implementation

Early adopters ‘MININFRA has to work officially with the ministry in charge of finance and planning, MINECOFIN. Of
course, I can plan good things, but when you have the money, you are the boss. How SDF can be
embedded in the land use process at the national level starts from MINECOFIN. Then at the district, it
goes through MINALOC (interviewee 6).’

‘There is a need to have SDF approved by the government so that institutions adopt it, and their results
are integrated into the planning (interviewee 7).’

Trained potential
users

‘Adoption of the SDF has to start at the central levels, especially from ministries, departments and
agencies in charge of district level coordination (e.g. MINALOC, MINECOFIN, LODA).… Although
MININFRA is the facilitating agency for SDF adoption in land use planning, MINECOFIN should be the
lead agency for adoption based on the performance contract evaluation, and approval for districts is
their responsibility (interviewee 3).’

‘SDF development, adoption and implementation are dynamic and ongoing processes and need to
involve all central agencies, which will encourage adoption at the district level. It is important based on
the top-down nature of the land use process. Lack of implementation policy for SDF across the national
and district levels is the major limitation to adoption (interviewee 5).’
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identify the potential of its use and embeddedness in the planning process (Table 2). It explains the
optimistic attitude and behavioural inclination towards use and contributes to the perceptions
shaping the drift required to embed it in the planning process (Table 3). Third, user training
and awareness raising will increase understanding and perception of the methodology’s capabilities
and benefits to the envisioned spatial planning process as well as enhance the potential of actual use
or embeddedness (Table 2). The documented lessons will help users understand how to better
embed SDF in the planning process at national and local levels.

This study cannot predict the application of the methodology at local level planning processes
and related outcomes. Therefore, there is a need for further research on how the concept of drift
contributes to PSS use and embeddedness from the instrument and transfer approaches. Moreover,
drift is one of the many processes influencing the use and embeddedness of PSS in planning. There
is a need for continuous research to ascertain whether the three categories of instrument, transfer
and user approaches to studying PSS use and embeddedness are sufficient. Hence, further research
should answer a vital question: Is there a need for a fourth category of institutional approach to
studying PSS to better explain embeddedness and institutionalization?

Finally, this is a small scale and short study of 10 weeks, which was done at the end of a period of
5 years of implementation. It shows the principle of enriching TAM with drift. To draw full blown
conclusions regarding how drift that took place and that is needed, one would need a more exten-
sive interaction with a larger number of interviewees in different agencies. Processes of drift usually
show after a long time and not take place over a short period of 10 weeks during which the study
was done. Therefore, the documented drift in this article was a reconstruction of respondents’
experience and documents reviews. Although local governments staff were trained as potential
users of the SDF methodology, 5 years after, its use remained at the Ministry of Infrastructure at
the national government level. Hence, the lens of drift offered very useful insights in understanding
why the SDF methodology is yet to become part of the planning process at levels of government. To
gain comprehensive insights on embedding and institutionalizing spatial methodologies and tech-
nologies such as the SDF methodology in the planning process, a longitudinal study is required to
strategize around the phenomena of drift in the institutionalization of PSS.

Recommendations

Information systems studies on drift emphasize that individuals constitute the processes that create
drift required to embed ICT implementation (Ciborra 2002; Elbanna 2008; Nandhakumar, Rossi,
and Talvinen 2003). Our results show how individuals constitute the processes that create drift
required to embed PSS in planning practice. Their knowledge of the planning process initiates
drift – local levels coordination by MINECOFIN is done by MINALOC through LODA and
SDF implementation is by MININFRA. Hence, to achieve continuous use and embed SDF in plan-
ning processes at all levels drift is required in the existing implementation structure. The respon-
dents recommended the following actions:

1) Implementation policy: to enrol all ministries, departments, and agencies at the national level,
there is a need for an implementation policy approved by the government. This drift is essential
to embed SDF in the planning process because the institutional framework for land use planning
approval, implementation, monitoring and evaluation in Rwanda is top-down (Ministry of
Natural Resources 2017; Oyeku 2020). An official implementation policy at the national level
will help integrate the methodology into the existing planning process at all levels of govern-
ment. It will allow the national level to incorporate the spatial perspective in the non-spatial
planning policies and processes for implementation, monitoring and evaluation. Also, it will
enhance the continuous use and embeddedness in the planning process. Therefore, the
implementation of the methodology at the local level must begin at MINECOFIN to achieve
actual use and embeddedness.

10 D. A. OYEKU ET AL.



2) A statutory directive in the Budget Call Circular: even though the planning process in Rwanda
is top-down, decentralization policy makes it possible to develop annual plans at the local level
(Commonwealth Local Government Forum 2018; Republic of Rwanda 2018). Therefore, the
Budget Call Circular from MINECOFIN must include a statutory directive mandating local
authorities to implement SDF for developing annual plans.

The recommendations of required drift corroborate earlier beliefs on factors that can influence
the limited use of PSS in the planning practice (Geertman 2006). The three vital national agencies in
charge of the local planning process (MINECOFIN, MINALOC, and LODA) need to incorporate
the methodology in their procedures and practices to ensure its embeddedness in the planning pro-
cess validates these factors (ibid.) (Figure 1). It is assumed that such drift will enhance the use of the
SDF methodology to improve communication, collaboration, and stakeholder participation across
all levels of government.

Figure 2 presents an overview of how the recommendations will enhance the use and embedd-
edness of SDF methodology in spatial planning practice across all government levels.

Figure 2. Required drift in the SDF methodology implementation.
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Another recommendation by an early adopter is a continuous redevelopment of SDF to meet
planning tasks, to ensure continuous use. The continuous redevelopment will contribute to adapt-
ing SDF for planning tasks, policy objectives and user characteristics in the planning process. Such
redevelopments will require continuous capacity building for potential SDF developers and users at
the levels of the planning process. It will, in turn, contribute to embedding the SDF methodology as
a PSS in the spatial planning practice at all levels of government. Thus, drift pertains both to the
institutions in which the PSS is to operate and to the PSS technology itself.

Conclusion

This paper addressed the following research question: ‘How can drift influence PSS implementation
and use?’ This study provides insight into how drift during PSS implementation contribute to what
happens. The findings show that depending on the user’s understanding and perception, ascertain-
ing the actual use and embeddedness of PSS could require drift in implementation and/or the insti-
tutional planning processes. Also, it complements information systems studies that described drift
as a prerequisite to embed new technology or a consequence of changes during implementation, to
enhance actual use and embeddedness in organizational practice. The results show that drift hap-
pens during PSS implementation. Therefore, investigating and documenting drift in PSS research
would help enhance implementation, actual use and embeddedness in the spatial planning practice.

Findings from Rwanda’s SDF methodology implementation illustrate how accomplishments in
PSS use could contribute to ignoring the gap in research – drift during PSS implementation.

This study has raised awareness of a gap in PSS research. Rwanda’s SDF methodology case study
illustrates how accomplishments of PSS implementation could mask the gap in research – drift
during implementation. In an inventory of recent research on PSS implementations and achieve-
ments (Geertman and Stillwell 2020a; Pelzer 2017; Pelzer, Geertman, and van der Heijden 2016;
Pettit et al. 2018; Russo et al. 2018a; Russo et al. 2018b), none of the identified causes of limited
use of PSS considered lack of drift during implementation as a possible cause of limited use. There-
fore, this study reiterates that if drift during implementation remains omitted, its contributions will
remain unknown and the limited use or lack of embeddedness of PSS will persist.

The contributions of this study stems from the adopted theoretical model. First, it illustrates how
the consideration of external variables in TAM helps explain the user perceptions (ease of use and
usefulness) of PSS and how such perceptions produce changes during PSS implementation. Second,
it presents how the concept of drift, if considered in PSS research, helps gain better insights into
how changes during PSS implementation explain outcomes. Therefore, we propose that a) identify-
ing the drift in the PSS implementation is another perspective that will explain the causes of limited
use, and b) implementing such drift will help enhance embedding PSS. Thus, the role of drift in PSS
implementation and embeddedness in the spatial planning process cannot be overemphasized.
Especially within the context of expanding the three categories of instrument, transfer and user
approaches to studying PSS with a fourth one (institutional) to help achieve embeddedness and
institutionalization.

We assume that exploring the theoretical model proposed here can contribute to a) identifying
how to improve PSS implementation and enhance actual use in the planning process, and b) pro-
viding details on how to embed PSS as an institutionalized part of spatial planning practice across
the globe.

The study has several limitations, grounded in the limited generalization of the findings. First,
the research only considers the causes of drift by user acceptance of PSS, excluding the broader con-
text of how interactions among users, PSS technology, and organizational complexities cause drift.
Hence, it is vital to note that research must adopt a broader context to comprehensively understand
the influence of drift on PSS implementation and embeddedness.

The second limitation concerns the constraints of the adopted theoretical lenses, TAM and the
concept of drift. On the one hand, TAM can only explain user acceptance based on individual
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understanding and perceptions; it cannot identify or evaluate reasons behind user acceptance or
otherwise. This study’s findings could neither predict the actual use nor the consequences of ignor-
ing the recommended drift because of the lack of knowledge on why respondents accept the SDF
methodology as a PSS. This was not done because TAM cannot explain reasons behind respon-
dents’ acceptance of the methodology.

On the other hand, drift considers more than individual user acceptance to explain reasons for
institutional changes during ICT implementation that enhances actual use and embeddedness
(Ciborra 2002; Ciborra et al. 2000; Elbanna 2008; Holmström and Stalder 2001), for example, to
investigate actors’ interactions and identify the underlying reasons for the outcomes (van Baalen
and van Fenema 2005).

This paper only adopted drift to explain sources of unplanned changes in the implementation of
SDF methodology in Rwanda. Therefore, we anticipate that the required drift in Rwanda’s SDF
methodology implementation is more than what was highlighted in Figure 2. Hence, we rec-
ommend further research to trace, identify, understand, and document details of actors, inter-
actions and institutional change contributing to the implementation, actual use, embeddedness,
and institutionalization. Such studies will provide additional insights to compare and analyse var-
ious case studies to establish ‘how’ embedding or institutionalizing PSS happens across different
spatial planning systems and its contributions to PSS research.

It is essential to mention that this paper is not a comprehensive representation of various PSS
uses or users. Therefore, our findings are strictly within the case study of SDF methodology as a
PSS in the Rwandan planning process. However, since the case study illustrates a top-down
implementation structure, we assume this research can be replicated to investigate PSS implemen-
tation in top-down planning processes common to developing African countries. We recommend
that future studies replicate our theoretical model to help verify two research assumptions. First,
investigating the role of drift in PSS implementation will help understand what contributes to
PSS use or embeddedness. Second, exploring the adopted theoretical models contributes to a) iden-
tifying how to improve PSS implementation and enhance actual use in the planning process, and b)
providing details on how to embed PSS as an institutionalized part of spatial planning practice
across the globe. Such studies will help verify whether these findings also hold for other top-
down planning processes or may expose additional limitations of the theoretical model.

Notes

All transcriptions were completed using the Transcribe (https://transcribe.wreally.com/) software,
while ATLAS.ti (https://atlasti.com/) was used for data coding and analysis.

Acknowledgements

This research was undertaken as part of the first author’s (D.O.) MSc programme, funded by the Orange Knowledge
Programme (OKP) scholarship (2018–2020). It is also part of an ongoing project (Settlement Synergies) funded by
the Ingenuity Investment Programme of Faculty ITC, University of Twente.

Author contributions

This published manuscript was read and agreed to by all authors: Debbie Oyeku (D.O.), Luc Boer-
boom (L.B.), Ana Mafalda Madureira (M.M.), and Karin Pfeffer (K.P.). Their specific contributions
are outlined as follows:

. Conceptualization: D.O., L.B., and M.M.

. Methodology: D.O.

. Data collection, processing, and analysis: D.O.

INTERNATIONAL PLANNING STUDIES 13

https://transcribe.wreally.com/
https://atlasti.com/


. Validation: D.O., L.B., and M.M.

. Writing (original draft): D.O.

. Writing (review and editing): D.O., L.B., M.M., and K.P.

. Supervision, L.B., M.M., and K.P.

Data access statement

Research data are not publicly available due to ethical restrictions and the privacy of research par-
ticipants. However, data supporting the findings are available upon reasonable request from the
corresponding author (D.O.).

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by Orange Knowledge Programme (OKP) scholarship programme, The Netherlands
and Ingenuity Investment Programme (Settlement Synergies project), Faculty ITC, University of Twente

ORCID

Deborah Adeola Oyeku http://orcid.org/0000-0003-2903-9710

References

Boerboom, L., M. Gibert, M. Spaliviero, and G. Spaliviero. 2017. “The Spatial Development Framework for
Implementation of National Urban Policy.” Rwanda Journal 1 (1S): 1–9.

Chen, S.-C., S. Li, and C.-Y. Li. 2011. “Recent Related Research in Technology Acceptance Model: A Literature
Review.” Australian Journal of Business and Management Research 1 (9): 124–127.

Ciborra, C. 1996. “The Platform Organization: Recombining Strategies, Structures, and Surprises.” Organization
Science 7 (2): 103–118.

Ciborra, C. 1997. “De Profundis? Deconstructing the Concept of Strategic Alignment.” Scandinavian Journal of
Information Systems 9 (1): 67–82.

Ciborra, C. 2002. The Labyrinths of Information: Challenging the Wisdom of Systems. New York: Oxford University
Press Inc.

Ciborra, C., B. Kristin, A. Cordella, B. Dahlbom, A. Failla, O. Hanseth, K. A. Simon. 2000. From Control to Drift: The
Dynamics of Corporate Information Infrastructures. New York: Oxford University Press.

Ciborra, C., and G. F. Lanzara. 1994. “Formative Contexts and Information Technology: Understanding the
Dynamics of Innovation in Organizations.” Accounting, Management and Information Technologies 4 (2): 61–86.

Commonwealth Local Government Forum. 2018. The Local Government System in Rwanda. Retrieved June 12,
2019, from http://www.clgf.org.uk/rwanda.

Davis, F. D. 1989. “Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology.”
MIS Quarterly 13 (3): 319–340.

Davis, F. D., R. P. Bagozzi, and P. R. Warshaw. 1989. “User Acceptance of Computer Technology: A Comparison of
two Theoretical Models.” Management Science 35 (8): 982–1003.

Davis, F. D., and V. Venkatesh. 2000. “A Theoretical Extension of the Technology Acceptance Model: Four
Longitudinal Field Studies.” Management Science 46 (2): 186–204.

Elbanna, A. R. 2008. “Strategic Systems Implementation: Diffusion Through Drift.” Journal of Information
Technology 23 (2): 89–96.

Geertman, S. 2002. “Participatory Planning and GIS: A PSS to Bridge the gap.” Environment and Planning B:
Planning and Design 29 (February 2002): 21–35.

Geertman, S. 2006. “Potentials for Planning Support: A Planning-Conceptual Approach.” Environment and Planning
B: Planning and Design 33 (6): 863–880.

Geertman, S. 2013. “Planning Support: From Systems to Science.” Proceedings of the institution of civil engineers:
urban design and planning, Vol. 166, (pp. 50–59).

14 D. A. OYEKU ET AL.

http://orcid.org/0000-0003-2903-9710
http://www.clgf.org.uk/rwanda


Geertman, S. 2017. “PSS: Beyond the Implementation gap.” Transportation Research Part A: Policy and Practice 104:
70–76.

Geertman, S., and J. Stillwell. 2004. “Planning Support Systems: An Inventory of Current Practice.” Computers,
Environment and Urban Systems 28 (4): 291–310.

Geertman, S., and J. Stillwell. 2009. “Planning Support Systems: Content, Issues and Trends.” In Planning Support
Systems Best Practice and New Methods, Vol. 95, edited by S. Geertman, and J. Stillwell, 1–26. Utrecht:
Springer Netherlands.

Geertman, S., and J. Stillwell. 2020a. InHandbook of Planning Support Science, edited by S. Geertman, and J. Stillwell.
Cheltenham: Edward Elgar Publishing.

Geertman, S., and J. Stillwell. 2020b. “Planning Support Science: Developments and Challenges.” Environment and
Planning B: Urban Analytics and City Science 0 (0): 1–17.

Geertman, S., F. Toppen, and J. Stillwell. 2013. Planning Support Systems for Sustainable Urban Development, (Vol.
195), edited by S. Geertman, F. Toppen, and J. Stillwell. Berlin, Heidelberg: Springer Berlin Heidelberg.

Goodspeed, R. 2016. “Sketching and Learning: A Planning Support System Field Study.” Environment and Planning
B: Planning and Design 43 (3): 444–463.

Goodspeed, R., and C. Hackel. 2019. “Lessons for Developing a Planning Support System Infrastructure: The Case of
Southern California’s Scenario Planning Model.” Environment and Planning B: Urban Analytics and City Science
46 (4): 777–796.

Holmström, J., and F. Stalder. 2001. “Drifting Technologies and Multi-Purpose Networks: The Case of the Swedish
Cashcard.” Information and Organization 11 (3): 187–206.

McEvoy, S., F. H. M. van de Ven, A. G. Santander, and J. H. Slinger. 2019. “The Influence of Context on the use and
Added Value of Planning Support Systems in Workshops: An Exploratory Case Study of Climate Adaptation
Planning in Guayaquil, Ecuador.” Computers, Environment and Urban Systems 77 (November 2018): 101353.

Ministry of Infrastructure. National Urbanization Policy. 2015. Kigali, Government of Rwanda.
Ministry of Natural Resources. 2017. Rwanda National Land Use Planning Guidelines. Kigali: Republic of Rwanda.
Mutuku, B., L. Boerboom, and A. M. Madureira. 2019. “The Role of Planning Support Systems in National Policy

Transfer and Policy Translation in Secondary Cities.” International Planning Studies 24 (0): 293–307.
Nandhakumar, J., M. Rossi, and J. Talvinen. 2003. “Planning for ‘drift’?: Implementation Process of Enterprise

Resource Planning Systems.” In Proceedings of the 36th Annual Hawaii International Conference on System
Sciences, 2003. (p. 10). IEEE.

Orlikowski, W., and D. Hofman. 1997. “An Improvisational Model for Change Management: The Case of Groupware
Technologies.” Sloan Management Review 38 (2): 11–21.

Oyeku, D. A. 2020. Embedding Planning Support Systems (PSS) in the Spatial Planning Process: The Case of the Spatial
Development Framework (SDF) Methods in Rwanda [Master’s Thesis, University of Twente]. http://purl.utwente.
nl/essays/85183.

Pelzer, P. 2017. “Usefulness of Planning Support Systems: A Conceptual Framework and an Empirical Illustration.”
Transportation Research Part A: Policy and Practice 104: 84–95.

Pelzer, P., and S. Geertman. 2014. “Planning Support Systems and Interdisciplinary Learning.” Planning Theory &
Practice 15 (4): 527–542.

Pelzer, P., S. Geertman, and R. van der Heijden. 2016. “A Comparison of the Perceived Added Value of PSS
Applications in Group Settings.” Computers, Environment and Urban Systems 56: 25–35.

Pelzer, P., S. Geertman, R. van der Heijden, and E. Rouwette. 2014. “The Added Value of Planning Support Systems:
A Practitioner’s Perspective.” Computers, Environment and Urban Systems 48: 16–27.

Pettit, C., A. Bakelmun, S. N. Lieske, S. Glackin, G. Thomson, H. Shearer, H. Dia, and P. Newman. 2018. “Planning
Support Systems for Smart Cities.” City, Culture and Society 12: 13–24.

Republic of Rwanda. 2018. Governance and Decentralization Sector Strategic Plan (2018/19-2023/24). Kigali: Rwanda.
Rogers, E. M. 1962. “New Product Adoption and Diffusion.” Journal of Consumer Research 2: 290–304.
Rolland, K. H. 2000. “Challenging the Installed Base: Deploying a Large-Scale IS in a Global Organization.” ECIS 2000

proceedings (p. 192).
Russo, P., R. Lanzilotti, M. F. Costabile, and C. Pettit. 2018a. “Towards Satisfying Practitioners in Using Planning

Support Systems.” Computers, Environment and Urban Systems 67: 9–20.
Russo, P., R. Lanzilotti, M. Francesca Costabile, and C. James Pettit. 2018b. “Adoption and use of Software in Land

use Planning Practice: A Multiple-Country Study.” International Journal of Human-Computer Interaction 34 (1):
57–72.

Spaliviero, M., L. Boerboom, M. Gibert, G. Spaliviero, and M. Bajaj. 2019. “The Spatial Development Framework to
Facilitate Urban Management in Countries with Weak Planning Systems.” International Planning Studies 24 (0):
235–254.

te Brömmelstroet, M. 2010.Making Planning Support Systems Matter: Improving the use of Planning Support Systems
for Integrated Land use and Transport Strategy-Making. University of Amsterdam.

te Brömmelstroet, M. 2013. “Performance of Planning Support Systems.” Computers, Environment and Urban
Systems 41: 299–308.

INTERNATIONAL PLANNING STUDIES 15

http://purl.utwente.nl/essays/85183
http://purl.utwente.nl/essays/85183


te Brömmelstroet, M. 2017. “PSS are More User-Friendly, but are They Also Increasingly Useful?” Transportation
Research Part A: Policy and Practice 104: 96–107.

van Baalen, P., and P. van Fenema. 2005. “Strategies for Dealing with Drift During Implementation of ERP Systems.”
Research in Management. Rotterdam.

Vonk, G. 2006. Improving Planning Support: The use of Planning Support Systems for Spatial Planning. Utrecht:
Utrecht University.

Vonk, G., and S. Geertman. 2008. “Improving the Adoption and use of Planning Support Systems in Practice.”
Applied Spatial Analysis and Policy 1: 153–173.

Vonk, G., S. Geertman, and P. Schot. 2005. “Bottlenecks Blocking Widespread Usage of Planning Support Systems.”
Environment and Planning A: Economy and Space 37: 909–924.

Vonk, G., S. Geertman, and P. Schot. 2007a. “A SWOT Analysis of Planning Support Systems.” Environment and
Planning A: Economy and Space 39 (7): 1699–1714.

Vonk, G., S. Geertman, and P. Schot. 2007b. “New Technologies Stuck in Old Hierarchies: The Diffusion of Geo-
Information Technologies in Dutch Public Organizations.” Public Administration Review 67 (4): 745–756.

Vonk, G., and A. Ligtenberg. 2009. “Socio-Technical PSS Development to Improve Functionality and Usability-
Sketch Planning Using a Maptable.” Landscape and Urban Planning 94 (3-4): 166–174.

16 D. A. OYEKU ET AL.


	Abstract
	Introduction
	PSS technology and drift
	Research context and methods
	The SDF methodology in Rwanda
	Case study context
	Data collection and selection of respondents
	Data processing and analysis

	Influence of drift on PSS implementation
	Variation in the perceived ease of use of SDF
	User understanding and perceived usefulness of SDF
	Attitude and the behavioural intention to use SDF
	Required drift in the implementation of SDF

	Discussion
	Recommendations
	Conclusion
	Notes
	Acknowledgements
	Author contributions
	Data access statement
	Disclosure statement
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


