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The Egyptian government is proposing numerous new development projects in the vast
underpopulated desert regions as an integral part of its national urban development policy.
These projects strive to achieve a stringent commitment towards sustainable development that
is ambitious, dynamic and innovative. Thus, a well-defined sustainability framework, that
integrates with the planning process of developments in desert regions, which consists of both
procedural and substantive dimensions is necessary. However, there is very limited research
on the substantive dimensions that are specifically suitable for desert regions. This paper aims
to present a novel and tailored framework for identifying these substantive dimensions based
on the results of a three-round Delphi survey, which seeks to identify and rate possible
sustainability themes, targets, and actions for planning in desert regions. The survey was
conducted through a structured Delphi process involving leading international and national
experts in the fields of desert planning and sustainable development. The research resulted in
thirteen sustainability themes, forty-six targets and one hundred and sixteen actions distributed
over five dimensions. These findings identify critical concerns that could support planners,
practitioners and policymakers throughout the planning process, although the processes of

implementation, evaluation and monitoring are not explicitly covered by this paper.

1. INTRODUCTION

Sustainable development (SD) is an attempt to bridge the
gap between achieving human’s demands and the
environment’s ability to regenerate its natural resources [1]. It
seeks to strongly link environmental, social and economic
issues in decision making in a harmonised and balanced way
[2]. There is a strong connection between SD and planning [3]
as many frameworks have been developed, either, to consider
SD in the planning process [4-7], or to evaluate and examine
how effectively SD has been integrated into various planning
practices after implementation [8-12]. Unfortunately, current
planning theories are still not fully capable of considering SD
[13], thus suitable frameworks are required to enable plans and
policies to integrate and optimize SD principles into the
planning process [2, 14, 15].

In line with this, many scholars have approved the
suitability of  ‘substantive-procedural’ paradigm when
acknowledging SD in planning [1, 16-19], or as it is named
‘ends-means’ paradigm [20, 21], which helps to fully
comprehend [22] and achieve [17] sustainability throughout
the planning process. The substantive dimension (ends)
reflects the goals of sustainability, or the ‘What is to be
sustained?’ question, while, the procedural dimension (means)
represents the processes and tools or the ‘How it can be
sustained?’ [1, 14, 22].

Even though there is some consensus around the
‘substantive-procedural’ paradigm when planning for SD as
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perceived as a holistic “coherent combination” [23],
nevertheless, the substantive dimensions reflect the specific
planning contexts [24] and there is no one model for all
situations [25], but “it should be applicable to an individual
activity in a particular region”, where “places differ” [26],
and there is “location uniqueness” [27] and it is “location-
specific depends on local environmental, economic and social
constraints” [4]. Furthermore, the importance of identifying
the sustainability ends (substantive dimension) is critical to act
as a guideline for development to be used to assess the means
(procedural dimension) [28]. This argument emphasises the
importance of developing a context-based tailored
sustainability substantive framework, in this case, for desert
regions. This should be seen as a necessary starting point
which could then subsequently be applied to the planning
processes, including evaluation and monitoring processes,
which are beyond the scope of this current paper.

2. BACKGROUND: SUBSTANTIVE SUSTAINABILITY
FRAMEWORK

Primarily, a sustainability substantive framework is an
efficient structure for translating sustainability principles to
measurable objectives or indicators for sustainability in
different fields as tourism [29], transport planning [30],
including urban [31, 32] and regional planning [33, 34]. There
are several approaches to designing the substantive dimension
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of SD. This research has adopted an ‘issues-based’ framework
that defines the key issues of SD in a particular context, and
evaluates the level of their consideration in the development
of plans [35]. This approach was chosen because in a desert’s
planning context, issues are the most critical, problematic and
distinct aspect [36]. Accordingly, the first step in developing
this framework was to identify the critical, context-specific
sustainability issues in order to comprehend what needs to be
properly considered in plans and policies [37].

Much of the literature discussing sustainability issues
focuses on urban populated planning contexts [23], where the
most commonly issues are energy conservation, land, air
pollution, water quality, and solid waste management, etc.
More recently, alternative planning contexts have been subject
to more detailed investigation [38, 39] which proves that the
sustainability issues fundamentally differ based on the specific
planning context [27]. Desert contexts, however, have not
been subjected to such investigation.

Whilst, there might be some sustainability issues that
development in desert areas share with the populated urban
areas, there are, nevertheless, huge differences between them.
Specifically, research into desert areas ‘must focus on new
disciplines, ... research must now probe the impact of the
development of settlements and the arid environment on each
other’ [36].

The ‘issues-based’ framework adopted in this research for
designing a sustainability substantive framework is formed
from three structured strands. The first strand mainly explores
the issues for desert areas, as sustainability issues are context-
specific [38, 40]. The second strand involves the setting of the
targets, which enables the framework to move from general
issues to specific and measurable targets [41], and provides
detailed policy guidance that could be used as implementation
mechanisms to facilitate the operationalization of SD
principles into a practical concept [42, 43]. The third strand
explores the actions [41] that are needed to direct, control, and
regulate the development explicitly considering SD and
helping to achieve the targets.

3. RESEARCH METHOD: DELPHI TECHNIQUE
3.1 Why Delphi technique?

This paper employed a Delphi technique as the research
method for data collection, in order to develop a consensus
regarding what substantive sustainability strands (issues,
targets and actions) should be considered when planning new
urban development projects in desert regions. A Delphi
approach typically aims at reaching the most reliable
consensual view based on expert opinion for a particular issue
[44]. Through an iterative process and based on feeding back
the results of earlier phases, the relevant and subsequent
responses of the participants to the consecutive phases aimed
at reaching a consensual quantitative agreement towards an
overall solution, decision, or prediction [45].

This technique was chosen for two reasons. First, it has
proved to be useful in areas where there is uncertainty, a lack
of empirical evidence, and is dealing with complex issues [46,
47] such as sustainability [48]. Especially when, exploring
complex issues necessitates the need to develop a consensus
[49, 50], and knowledge from experts who are familiar with
this specific issue [47], as they help to achieve this goal.
Secondly, it allows for the efficient gathering of information
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from experts in different geographical locations, which adds
more richness and robustness to the findings, due to their
diversity in contexts and experiences [47].

3.2 The panel members (size and selection)

The selection of panel members who have current
knowledge and experience on the topic under discussion is
considered a key element to the success, reliability and quality
of any Delphi process [49, 51]. For this study, a panel of
international experts in planning in desert environments and
sustainability, and local experts in planning for Egypt’s deserts
regions (practitioners and academics) were targeted, so that the
Delphi gathered ‘a diversity of experience, knowledge, skills,
and cultural perspectives’ [52].

The panel members were selected based upon: 1) Current or
previous publications that are focused on planning desert areas
and/or achieving SD in desert areas (within last five years) —a
criterion for both the international and local experts. 2) Current
or previous experience in planning projects in desert areas
(within last five years) — a criterion for local experts. Table 1
shows the expertise of the panel members who actually
participated in the process.

Defining the panel size is critical. Some of the literature
suggests ten to eighteen experts on a Delphi panel should be
the norm and this figure is manageable [47]. Others suggest
slightly more, taking into account participants whose
participation may lapse during the process [53]. Some suggest
eighteen participants as typical and sufficient [54] or nineteen
to twenty members, which is manageable and produces sound
results [55]. The targeted panel size for this study was eighteen
to twenty participants who would still be actively involved at
the end of the process.

Table 1. Panel members participating in and completing the
Delphi process

Distribution of the twenty experts based on

Location International 8
National (Egypt) 12

Domain of Sustainability/environment 3
knowledge Planning in desert areas 11
Both 6

Current Academic (Publications) 8
experience Practitioner (Projects) 8
Both 4

3.3 Delphi process design

In addition to an initial pilot round, a three stage Delphi
process was designed. The first round was a qualitative
generative round and was followed by two rating rounds.
Figure 1 presents a detailed design of the Delphi process used
here, where the experts’ responses that were received during
the timespan of this Delphi process, are later reported and
analysed in the results section.

3.3.1 Pilot round: Testing the survey questions

Whilst pilot testing is considered optional in Delphi
technique, it was still a considerable ‘help fo identify
ambiguities and improve the feasibility of administration’ [56].
A pilot round was undertaken in this research as it aimed to
double check that the questions were understandable and were
being interpreted in a consistent manner.



Identification of potential
panellists upon the selection
criteria.
v Pilot Round: Testing the

Pilot Round: Round one
questions were sent with
introductory paper about the
research to 3 panel members.

survey questions

3 potential panellists were
asked to answer the questions
of first round and give their
feedback.

\ 4

Modify, adapt the
questionnaire based on the 3
panellists” feedback.

v
Potential panellists were
invited by email to take part.

First Round: Exploring
issues, targets and actions
Panel members are asked to
indicate sustainability issues.
targets and planning actions.

Round one questionnaire is
sent to panel members whom
confirmed their willingness to
participate.

\ 4

Second Round: Narrowing
down themes, targets
Panel members received
initial list of themes and
targets, and are asked to rate
their importance.

Collect and analyse first round
responses and formulate the
second round document.

Collect and analyse second
round responses and formulate
the third round document.

Third Round: Narrowing
down actions and making
final adjustments

Panel members asked to
review the final sustainability
themes and targets' list, and to
rate the importance of actions.

Collect and analyse third
round responses and formulate
the final list of sustainability
themes, targets and actions.

v

Prepare final report of the
survey to be sent to the
panellists.

Final report of the survey’s
results sent to the Panel
members. Further comments
or advice are welcomed.

Y

Figure 1. The designed Delphi survey process

An invitation to participate in the Delphi survey, including
the pilot round and details of the three subsequent rounds, was
sent, by email, to three potential panel members for comment,
review and minor adjustment. Subsequently, upon acceptance
of the invitation, the three experts received the first-round
questionnaire and were asked: to give, as a minimum, five
answers to each question, to provide their comments on the
terms (issues, targets, actions) that were used for the questions,
and to express any comments or observations on the Delphi
structured questions in general (if there were any).
Subsequently, the questionnaire was adjusted in light of this
feedback.

3.3.2 First round: Brainstorming and exploring issues, targets
and actions

With the objective of establishing a panel of eighteen to
twenty participants and estimating a response rate of 40%,
invitations were sent by email to a potential pool of fifty
experts. Two reminders were sent to the invited experts who
had not responded. In total twenty-seven experts initially
agreed to participate. Yet, after sending out the first-round
questionnaire, a total of twenty responses were received. In
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subsequent rounds, there were further dropouts, so that in the
end, eighteen experts responded to the second and third rounds.

The first-round questionnaire was sent to the experts, and it
was accompanied with a supplementary document, which
explained the aim of the research, its rationale, a description
of the Delphi process and a commitment to respect the
anonymity of participants and their ability to withdraw from
the process at any time.

Usually, in conventional Delphi studies, the first round is
largely unstructured, allowing the participants to ‘identify and
elaborate on those issues they see as important’ [57]. The first
round sought to elicit open responses. These initial responses
were then consolidated and combined into one list by the
researcher.

The first-round questionnaire was framed around three main
open-ended questions. The first question asked about the top
ten key sustainability issues (topics) needing to be addressed
for the planning of new developments in underpopulated
desert regions. The second question enquired about the most
important sustainability targets responding to each of the
suggested sustainability issues. The third question asked about
what the effective planning action(s)/mechanisms(s) could be
to promote/implement each target.

3.3.3 Second round: Narrowing down themes and targets

In the second round, the panel members received a
consolidated list of sustainability themes (a grouping of
sustainability issues) and targets based on the outcome of
round one. They were initially asked to review the summary
of responses given in the first round by all experts collectively.
Then, they were asked to rate the importance of each
sustainability theme and targets for ensuring sustainability
concerns were integrated into planning practice for new
developments in underpopulated desert regions. The used
rating scale was the Likert scale, containing five response
options, ranging from, not at all important (scoring 1) to very
important (scoring 5).

3.3.4 Third round: Narrowing down actions and making final
adjustments

By the time of the third round, a consensus was emerging
between the experts on a narrowed-down list of sustainability
themes and targets. In this round, panel members received a
synthesised list of sustainability themes and targets that
emerged through consensus, then they were then asked to
review and identify any areas they disagreed with. At the same
time, they were asked to rate the relative importance of each
planning/development action, again by using Likert scale, in
order to explicitly consider sustainability concerns in planning
practice, especially in the context of the planning for new
developments in underpopulated desert regions.

As a final step, after the third-round analysis, a report
summarizing the whole survey results was prepared and sent
to each of the panel members, as promised in the initial
invitation letter.

3.3.5 Measuring the level of consensus

As the focus of this study is to understand which issues,
targets and actions should be prioritised when integrating SD
principles into the planning and development in desert regions,
it was necessary to understand the relative importance of each
item, developed through the process of expert consensus
building. In rounds two and three, the level of importance (5:
‘very important’, 4: ‘important’, 3: moderately important, 2:



slightly important’, or 1: ‘not at all important’) was measured
according to the following benchmarks [58]:

- Strong positive consensus: at least 80% of respondents
ranked the item four or five.

- Moderate positive consensus: at least 60% to 79% of
respondents ranked the item or issue at least four or five.

- Elimination criteria: at least 80% of respondents ranked
the issue one or two and thus could be discounted.

4. RESULTS
4.1 Pilot round results

The feedback from the pilot round helped to amend the form
for the first-round questionnaire making it clearer, shorter and
more focused. Suggestions were made concerning three
aspects. First, the used terminology, where it was advised that:
1) the term “policy areas” should be used alongside the term
“issues”; 2) the term “policy directions” should be used
alongside the term “targets”; and, 3) “planning or development
actions” should be used instead of “planning mechanisms”.
Second, changes in the questionnaire design, resulted in: 1)
questions designed in a table format so that they were easy to
read. 2) translating the questionnaire into Arabic, especially
for national experts. and 3) adding a question about the related
planning level for each item. Third, the addition of more
information in the supporting document including: 1) an
identification of the targeted type of deserts, and 2)
clarification that in this research the framework was focused
on being utilized only for the plan preparation though later it
could have implications for the monitoring and evaluating of
sustainability in the implemented plans. Based on this
feedback the survey was redesigned before sending it out to
the potential experts.

4.2 First round results

Generally, a thematic analysis is recommended in
qualitative Delphi studies [44] to rephrase and combine
responses [45], especially in the first round. During this initial
stage, stage, NVIVOTM software was used as the thematic
analysis technique in analysing the qualitative responses of the
experts.

In total, forty-three separate issues related to sustainable
development for desert areas were suggested by the panel
members. Issues that conveyed similar meanings were
combined and rephrased into thirteen major sustainability
themes. Each of these themes could be further categorised into
five broader dimensions, forming a ‘domain-issues-based’
framework or termed “theme-orientated” framework [59], as
shown in Figure 2, environmental, social, economic,
governance and urban development.

Initially a total of three hundred and fifty-three targets were
suggested. These were consolidated and combined to form
seventy-two targets which were sent to the panel members for
rating in the second round. Furthermore, these targets were
found out to be relevant to three groups distinct phases of
planning: 1) Pre-planning targets reflect the initial baseline
before proposing interventions or developments in these
regions; 2) Planning targets are mainly an outcome the
planning process and decision making; and, 3) Post-planning
targets are for preparing the implementation, monitoring and
follow-up stages.
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Figure 2. Initial classification of critical sustainability
themes for desert regions

Finally, the total number of actions suggested were six
hundred and twenty-seven. These were consolidated and
reframed to form a synthesis of one hundred and forty-six
actions. These were sent to the panel members for rating in
subsequent rounds. Furthermore, these actions could also be
related to specific stages of the planning process, notably
decision making, monitoring and follow-up, with actions
relevant to different levels of decision making, national,
regional or local.

4.3 Second round results

In round two, the sustainability themes and targets were
rated. Most of the sustainability themes received strong
positive support, except for three themes, but even these
enjoyed a degree of moderate positive consensus. They were:
1) Place-specific urban development (Regionally and locally),
2) Sustainable investment and financial control, and 3)
Environmental awareness and education. Consequently, all the
thirteen themes originally identified were included in the list
of sustainability themes to be considered in the final round.

Regarding whether there was a degree of consensus with
regards to the sustainability targets, seventy-two initial targets
were rated. Thirty-one (43.1%) of targets gained strong
positive consensus and a further fifteen (20.8%) targets gained
moderate consensus, and hence, forty-six remained in the final
target list to be considered in round three. Meanwhile, twenty-
six of the targets (36.1%) were not considered important and
were thus eliminated from further consideration.

4.4 Third round results

Round three aimed at reaching a consensus especially
around the sustainability actions. Of the remaining one
hundred and forty-six actions, sixty (41.1%) actions gained
strong positive consensus, and fifty-six (38.4%) actions gained
moderate support among the experts. On the other hand, thirty
(20.5%) actions were not supported as being important and
thus could be eliminated. Thus, the one hundred and sixteen



actions that gained both strong positive and moderate
consensus were included in the final list of suggested actions.

The final, classified and detailed list of the three strands -
themes, targets and actions — forming the sustainability
substantive framework that was determined through a
consensus building process by the panel members can be
accessed through this link:
https://doi.org/10.7910/DVN/B9X9XR. Figure 3 presents the
number of themes, targets and actions in each of the five major
dimensions to show the value given by the panel members to
each dimension.

4.4.1 Environmental dimension

For the environmental dimension, five sustainability themes,
nineteen targets and fifty-four actions were identified. The
panel members agreed that the most significant themes were:
“Regional environmental compatibility computability and
sensitivity”, “resource usage and management”’, “energy
resource availability”, “water concerns”, while the
“environmental awareness and education” was considered of
moderate significance and worthy of consideration.

As for the sustainability targets the panel prioritized
fourteen of them, while a further five were considered of
moderate significance. The fourteen significant targets were

”

concerned with “reducing environmental stress”, “promoting

2’

appropriate economic activities”, “conservation of biological
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diversity”, “ensure prevention from natural risks”, “ensure the
local validity and availability of resources”, “efficient resource
usage”, “mitigating negative environmental impacts”,
“developing independent local agricultural systems”, “use of
renewable energy resources”, “energy efficiency”, “energy
dependency for the region”, “clear identification of water
sources”, “water use efficiency”, “governance control over
these water resources” and last, “usage of diverse water
resources”. The sustainability actions, with a strong positive
consensus, amounted to thirty-five (64.8%) of fifty-four
potential actions, while, actions gained moderate positive
consensus were nineteen (35.2%) of the fifty-four actions. Of
these, twenty-one actions (38.9%) are urban planning related,

while, thirty-three actions (61.1%) are involved management,

monitoring and follow-up issues.

4.4.2 Social dimension

With the social dimension of sustainable development, two
themes, five targets and sixteen actions were identified. The
experts agreed that both themes and the five targets were a top
priority. The themes were the importance of the involvement
of “local populations” and “settling the targeted new
populations”. The targets involved “understanding and
reflecting needs and priorities of local communities”,
“improving local communities’ development”, “supporting
the participation of local communities’, “balancing the
national target to alleviate population pressures and the
capacities of desert environments” and lastly, “carefully
considering the population size of new settlements”. The
sustainability actions with strong positive consensus consisted
of nine (56.3%) of the possible sixteen actions, while, actions
with moderate positive consensus were seven (43.7%) of the
sixteen. Of these, seven actions (43.7%) are urban planning
related, while, nine (56.3%) are management, monitoring and
follow-up related.

4.4.3 Economic dimension

The economic dimension of SD produced two themes,
seven targets and sixteen planning and developmental actions.
With the sustainability themes, the panel members agreed that
‘place based economic development’ was very important and
‘sustainable investment options and financial control’ was of
moderate importance. The panel members reached an
agreement on the five targets, and rated the “creating local
generation of capital and financial resources”, and “promoting
investments in local economic projects” as the most important
economic targets. The sustainability actions with a strong
positive consensus comprised three (18.8%) of the sixteen,
while actions gained moderate consensus consisted of thirteen
(81.2%) of the possible sixteen actions. Of the sixteen actions,
five actions (31.2%) were urban planning related, while,
eleven actions (68.8 %) were management, monitoring and
follow-up related.

60
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Moderate consensus

Urban development Governance

Negative consensus (Elminated)

Figure 3. Consensus reached around themes, targets and actions in each sustainability dimension



4.4.4 Governance dimension

In the governance dimension of sustainable development, a
strong positive consensus reached around one theme, five
targets and eight actions. The single theme that gained high
positive consensus was ‘urban development governance and
management’. Yet, the five targets only gained a moderate
consensus among the experts. The three highest scoring targets
were “achieving a balance between environmental holding
capacities and urban growth’, “capacity building for so that the
authorities’ staff are knowledgeable” and “supporting self-
governing communities”. The sustainability actions were split
equally between strong and moderate positive consensus four
actions (50%) each. Of these, 3 actions (37.5%) were urban
planning related, while, 5 actions (62.5%) were associated
with management, monitoring and follow-up.

4.4.5 Urban development dimension

The three rounds yielded three themes, ten targets and
twenty-two actions for the urban development dimension of
sustainable development. The themes “liveable communities”
and ‘connectivity and lessening isolation’ gained the highest
rating, and “place-specific urban development’ gained a
moderate rating. Nine out of the ten targets were rated as
highly significant which were “the resilience of job
opportunities”, having “a sufficient infrastructural base”,
“reasonable access to all basic services”,
“affordable/appropriate housing”, “sustainable desert-specific
urban environments”, “balancing regional urban landscapes
with environmental natural landscapes”, “designing desert-
specific urban form allied to urban planning norms and
standards”, “strong linkages/connectivity at all levels” and
finally, “creating stable, safe and independent communities”.
The sustainability actions with a strong positive consensus
were nine out of twenty (40.9%). The remained were
moderately scored. Of these, nine actions (40.9%) were urban
planning related, while, thirteen actions (59.1%) were
management, monitoring and follow-up related.

5. DISCUSSION
5.1 Contradicting but decisive views

The research was exposed to, and indeed, enriched by
different insights and views reflecting the panel members
variations in their knowledge and expertise. It could be noted
that although there was a great deal of consensus on agreement
on the sustainability themes, yet there was less agreement on
sustainability targets and actions. However, there was a broad
consensus related to targets and actions that addressed four
main concepts: 1) Developing an accurate and robust database
for maintaining the status quo of environmental, social and
economic facets in desert regions, 2) Issuing a strict
requirement for guidelines for sustainable desert development
practices and the need for effective, robust processes of
strategic environmental appraisal and environmental impact
assessment based on definitive research, 3) Providing strong
mechanisms for empowering local populations with the
knowledge, economic incentives and political support for local
traditional and indigenous development, 4) Implementing best
practices in sustainable urban planning and economic
development which were bespoke to desert regions, and 5)
Ensuring a powerfully structured urban development
management and governance in these regions.
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On the other hand, three concepts exhibited obvious
variations between experts. They were: 1) The suitability of
considering desert regions as demographic “pressure release
zones” for more densely populated regions, 2) How to provide
incentives for moving people and industries from cities and
densely populated regions to desert regions, and, 3) What
should be the most efficient urban development policies in
desert regions?

5.2 The special case of deserts and sustainable development

The initial variation in the experts’ views that was later
narrowed to produce a more consensual perspective has
strengthened the resulting substantive sustainability
framework, as they provided the framework which was both,
unique and specialised, to reflect the specific contexts of desert
regions, rather than any other context. The experts highlighted
the significant need for a bespoke case for the sustainable
urban planning for underpopulated desert regions, where the
exclusivity of these areas could not be adequately dealt with
by just using the more general substantive sustainability
frameworks that are used in the practice of sustainability for
urban planning, which included primarily different tailored
aspects for the populated urbanized core regions.

5.3 Consensus reflecting importance

The consensus around the variety of themes, targets and
actions forming the proposed framework reflects the value
given to the major dimensions regarding sustainability in
desert regions. The results showed that highest emphasis and
importance ratings were provided for “environmental” and
“social” dimensions, followed by the “governance” dimension,
then “urban development” and “economic” dimensions. Even
though, the five dimensions are each arguably important, this
rating clearly reflects that the higher value is being given to
the relatively pristine condition of the ecosystems of these
regions, together with the special characteristics of its local
people in these environments. Following this, the presence of
effective and resilient governance structures. Later, comes the
economic and urban development dimensions.
of the

5.4 Effectiveness substantive

framework

sustainability

The actions’ effectiveness is established through the Delphi
process itself and, more particularly, through the involvement
of international and national experts who are specialized in this
field, academically and professionally [60]. On the other hand,
the difference between effectiveness and efficiency is
profoundly recognized [61], and an assessment of the later is
vital for achieving successful sustainable development.
Consequently, the efficiency of implementing an effective
substantive sustainability framework should be the basis for
the implementation and monitoring phases. But this is beyond
the scope of this particular paper.

6. CONCLUSIONS

The novel contribution of this paper lies in answering a
question of how can sustainable development be incorporated,
substantively, in urban planning practices specifically for
desert regions. Moreover, due to the increasing environmental



movement, numerous studies have recently been directed
towards exploring tools and frameworks to incorporate
sustainable development principles in the planning process,
but mostly they are concerned with urbanized, populated
regions. In the light of that, this study offers a state-of-the-art,
three-stranded  substantive  sustainability ~ framework,
structured by Delphi method, to incorporate sustainable
development practices, specifically aimed at the planning and
development of underpopulated desert regions.

This research utilised experts’ opinions to reach a consensus
around three strands of a substantive sustainability dimension
for desert regions. Experts who participated in the Delphi
survey agreed about the importance of thirteen sustainability
themes across five key integrated dimensions, with forty-six
targets and one hundred and sixteen actions. This framework
should be a useful tool for guiding, improving and assessing
planning processes that are used in the implementation of the
development in desert regions by explicitly including
sustainability in all stages of the planning process. This is
particularly important at the moment because of the emphasis,
in Egyptian national policy, on the promotion of desert
oriented sustainable development.

Future research can follow three trajectories. The first one
is empirically testing this framework by evaluating the applied
level of sustainable development in proposed plans in desert
regions. The second trajectory can be to investigate the
methods and procedures necessary to apply and activate each
of the thirteen sustainability themes, and more detailed targets
and actions that were identified in this framework. The third is
building on the developed framework, to create a set of
sustainability monitoring and evaluation indicators to evaluate
the post implementation phase of any desert development.
What is clear, however, is that if plans to decentralise
development into underpopulated desert regions are to be
realised, the sustainability rhetoric of national policy needs to
be accompanied by substantive sustainability framework,
which becomes embedded in every part of the process. This
paper is hopefully a useful contribution to that journey.

ACKNOWLEDGMENT

This work is supported by the Ministry of Higher Education,
Egyptian Cultural Bureau in London and Cairo University, by
sponsoring the PhD underpinning this paper. The authors
would like to thank the panel members for their time and
valuable contribution in this study.

REFERENCES
[11 Robinson, J. (2004). Squaring the circle? Some thoughts
on the idea of sustainable development. Ecological
Economics, 48(4): 369-384.
https://doi.org/10.1016/j.ecolecon.2003.10.017

[2] Hopwood, B., Mellor, M., O’Brien, G. (2005).
Sustainable development: Mapping different approaches.
Sustainable Development, 13(1): 38-52.
https://doi.org/10.1002/sd.244

[3] Counsell, D., Haughton, G. (2006). Sustainable

development in regional planning: The search for new

tools and renewed legitimacy. Geoforum, 37(6): 921-931.

https://doi.org/10.1016/j.geoforum.2006.02.001

[4] Curwell, S., Deakin, M., Symes, M. (2005). Sustainable

997

(3]

(8]

(9]

[10]

[11]

[12]

[13]

(14]

[15]

[16]

[17]

Urban Development Volume 1: The Framework and
Protocols for Environmental Assessment. Routledge.
Ali-toudert, F., Ji, L., Fadhrmann, L., Czempik, S. (2020).
Comprehensive assessment method for sustainable urban
development (CAMSUD) - a new multi-criteria system
for planning, evaluation and decision-making. Progress
in Planning, 140: 100430.
https://doi.org/10.1016/j.progress.2019.03.001

Chigudu, A., Chirisa, I. (2020). The quest for a
sustainable spatial planning framework in Zimbabwe and
Zambia. Land Use  Policy, 92: 104442.
https://doi.org/10.1016/j.1andusepol.2019.104442
Mycoo, M. (2018). Urban sustainability in Caribbean
small island developing states: A conceptual framework
for urban planning using a case study of Trinidad.
International Development Planning Review, 40(2): 143-
174. https://doi.org/10.3828/idpr.2018.8

Nogués, S., Gonzalez-Gonzalez, E., Cordera, R. (2019).
Planning regional sustainability: An index-based
framework to assess spatial plans. Application to the
region of Cantabria (Spain). Journal of Cleaner
Production, 225: 510-523.
https://doi.org/10.1016/j.jclepro.2019.03.328

Feleki, E., Vlachokostas, C., Moussiopoulos, N. (2020).
Holistic  methodological  framework  for  the
characterization of urban sustainability and strategic
planning. Journal of Cleaner Production, 243: 118432.
https://doi.org/10.1016/j.jclepro.2019.118432
Mascarenhas, A., Nunes, L.M., Ramos, T.B. (2015).
Selection of sustainability indicators for planning:
Combining stakeholders’ participation and data
reduction techniques. Journal of Cleaner Production, 92:
295-307. https://doi.org/10.1016/j.jclepro.2015.01.005
Boyle, L., Michell, K. (2017). Urban facilities
managment: A systemic process for achieving urban
sustainability. International Journal of Sustainable
Development and  Planning, 12(3): 446-456,
https://doi.org/10.2495/SDP-V12-N3-446-456

Wang, S., Lu, X. (2020). Design and application of an
evaluation index system for urban development quality
of china’s sub -provincial cities in the new era.
International Journal of Sustainable Development and

Planning, 15(3): 327-334.
https://doi.org/10.18280/ijsdp.150309.
Roseland, M. (2000). Sustainable community

development: integrating environmental, economic, and
social objectives. Progress in Planning, 54(12): 73-132.
https://doi.org/10.1016/S0305-9006(00)00003-9
Christen, M., Schmidt, S. (2012). A formal framework
for conceptions of sustainability - a theoretical
contribution to the discourse in sustainable development.
Sustainable Development, 20(6): 400-410,
https://doi.org/10.1002/sd.518

Lamorgese, L., Geneletti, D. (2013). Sustainability
principles in strategic environmental assessment: A
framework for analysis and examples from Italian urban
planning. Environmental Impact Assessment Review, 42:
116-126. https://doi.org/10.1016/j.eiar.2012.12.004
Huh, T. (2014). Dynamics and discourse of governance
for sustainable development in South Korea: Convergent
or divergent? Journal of Environmental Policy &

Planning, 16(1): 95-115.
https://doi.org/10.1080/1523908X.2013.819779
Hedelin, B. (2016). The sustainable procedure



[18]

(20]

(21]

[22]

(23]

[24]

[25]

(27]

(28]

[30]

(31]

framework for disaster risk management: Illustrated by
the case of the EU floods directive in Sweden.
International Journal of Disaster Risk Science, 7(2): 151-
162. https://doi.org/10.1007/s13753-016-0093-6

John, B., Keeler, L.W., Wiek, A., Lang, D.J. (2015).
How much sustainability substance is in urban visions? —
An analysis of visioning projects in urban planning.
Cities, 48: 86-98.
https://doi.org/10.1016/j.cities.2015.06.001

Camagni, R. (1998). Sustainable urban development:
definition and reasons for a research programme.
International Journal of Environment and Pollution,
10(1): 6-26. https://doi.org/10.1504/1JEP.1998.002228
Sen, A. (2013). The ends and means of sustainability.
Journal of Human Development and Capabilities, 14(1):
6-20. https://doi.org/10.1080/19452829.2012.747492
Holden, M. (2008). The tough minded and the tender
minded: A pragmatic turn for sustainable development
planning and policy. Planning Theory and Practice, 9(4):
475-496. https://doi.org/10.1080/14649350802481371
Bostrom, M., Vifell, A.C., Klintman, M., Soneryd, L.,
Hallstrom, K.T., Thedvall, R. (2015). Social
sustainability requires social sustainability: Procedural
prerequisites for reaching substantive goals. Nature and
Culture, 10(2): 131-156.
https://doi.org/10.3167/nc.2015.100201

Genelettia, D., La Rosab, D., Spyrac, M., Cortinovisa, C.
(2017). A review of approaches and challenges for
sustainable planning in urban peripheries. Landscape and
Urban Planning, 165: 231-243.
https://doi.org/10.1016/j.landurbplan.2017.01.013
Gibson, R.B. (2006). Sustainability assessment: Basic
components of a practical approach. Impact Assessment
and Project Appraisal, 24(3): 170-182.
https://doi.org/10.3152/147154606781765147

Roberts, P., Jackson, T. (2002). Sustainable development
and the management of the Scottish environment:
Stringing the beads. Sustainable Development, 10(3):
179-186, https://doi.org/10.1002/sd.192

Roberts, P. (2006). Evaluating regional sustainable
development: Approaches, methods and the politics of
analysis. Journal of Environmental Planning and
Management, 49(4): 515-532.
https://doi.org/10.1080/09640560600747786

Wheeler, S. (2009). Regions, megaregions, and
sustainability. Regional Studies, 43(6): 863-876.
https://doi.org/10.1080/00343400701861344

Lawrence, D.P. (1997). PROFILE: Integrating
sustainability and environmental impact assessment.
Environmental Management, 21(1): 23-42.
https://doi.org/10.1007/s002679900003

Zorpas, A.A., Voukkali, 1., Pedreno, J.N. (2018). Tourist
area metabolism and its potential to change through a
proposed strategic plan in the framework of sustainable
development. Journal of Cleaner Production, 172: 3609-
3620. https://doi.org/10.1016/j.jclepro.2017.02.119
Sola, A.G., Vilhelmson, B., Larsson, A. (2018).
Understanding  sustainable accessibility in urban
planning: Themes of consensus, themes of tension.
Journal of Transport Geography, 70: 1-10.
https://doi.org/10.1016/].jtrangeo.2018.05.010

Tang, H., Lee, Y. (2016). The making of sustainable
urban  development: A  synthesis framework.
Sustainability, 8(5): 492,

998

[32]

[35]

[36]

[37]

[38]

[39]

[40]

[42]

[43]

[44]

[45]

[46]

https://doi.org/10.3390/su8050492

Ameen, R.F.M., Mourshed, M. (2019). Urban
sustainability assessment framework development: The
ranking and weighting of sustainability indicators using
analytic hierarchy process. Sustainable Cities and
Society, 44: 356-366.
https://doi.org/10.1016/j.s¢s.2018.10.020

Yang, Z., Yang, H., Wang, H. (2020). Evaluating urban
sustainability under different development pathways: A
case study of the Beijing-Tianjin-Hebei region.
Sustainable Cities and Society, 61: 102226.
https://doi.org/10.1016/j.s¢s.2020.102226

Orenstein, D.E., Shach-pinsley, D. (2017). A
comparative framework for assessing sustainability
initiatives at the regional scale. World Development, 98:
245-256.
https://doi.org/10.1016/j.worlddev.2017.04.030

Sahely, H.R., Kennedy, C.A., Adams, B.J. (2005).
Developing sustainability criteria for urban infrastructure
systems. Canadian Journal of Civil Engineering, 32(1):
72-85. https://doi.org/10.1139/104-072
Golany, G. (1982). Desert planning:
Lessons. Architectural Press, London.
Shearman, R. (1990). The meaning and ethics of
sustainability. Environmental Management, 14(1): 1-8.
https://doi.org/10.1007/BF02394014

Garg, P., Kaur, H. (2020). Sustainability issues in context
of Indian hill towns. Sustainability in Energy and
Buildings: 629-639. https://doi.org/10.1007/978-981-32-
9868-2 53

Stepanova, N., Gritsenko, D., Gavrilyeva, T., Belokur, A.
(2020). Sustainable development in sparsely populated
territories: Case of the russian arctic and far east.
Sustainability, 12(6): 2367.
https://doi.org/10.3390/su12062367

Polido, A., Ramos, T.B. (2015). Towards effective
scoping in strategic environmental assessment. Impact
Assessment and Project Appraisal, 33(3): 171-183.
https://doi.org/10.1080/14615517.2014.993155
Madlener, R., Robledo, C., Muys, B., Freja, J.T.B.
(2006). A sustainability framework for enhancing the
long-term success of LULUCF projects. Climatic
Change, 75(1-2): 241-271.
https://doi.org/10.1007/s10584-005-9023-0

Bayulken, B., Huisingh, D. (2015). A literature review of
historical trends and emerging theoretical approaches for
developing sustainable cities (part 1). Journal of Cleaner
Production, 109: 11-24.
https://doi.org/10.1016/j.jclepro.2014.12.100

Dresner, S. (2002). The Principles of Sustainability.
Earthscan Publications Ltd.

Brady, S.R. (2015). Utilizing and adapting the Delphi
method for use in qualitative research. International
Journal of Qualitative Methods, 14(5): 1-6.
https://doi.org/10.1177/1609406915621381
Novakowski, N., Wellar, B. (2008). Using the Delphi

International

technique  in  normative  planning  research:
Methodological design considerations. Environment and
Planning A, 40(6): 1485-1500.

https://doi.org/10.1068/a39267

Fefer, J.P., Stone, S.D., Daigle, J., Silka, L. (2016). Using
the Delphi technique to identify key elements for
effective and sustainable visitor wuse planning
frameworks. Sage Open, 6(2): 1-16.


https://doi.org/10.3390/su12062367

[47]

(48]

[50]

[51]

[52]

[53]

[54]

https://doi.org/10.1177/2158244016643141

Okoli, C., Pawlowski, S.D. (2004). The Delphi method
as a research tool: An example, design considerations
and applications. Information & Management, 42(1): 15-
29. https://doi.org/10.1016/j.im.2003.11.002

Miller, G. (2001). The development of indicators for
sustainable tourism: Results of a Delphi survey of
tourism researchers. Tourism Management, 22(4): 351-
62. https://doi.org/10.1016/S0261-5177(00)00067-4
Musa, H.D., Yacob, M.R., Abdullah, A.M. (2019).
Delphi exploration of subjective well-being indicators
for strategic urban planning towards sustainable
development in Malaysia. Journal of Urban Management,
8(1): 28-41. https://doi.org/10.1016/j.jum.2018.08.001
Chan, P. (2019). Developing sustainable city indicators
for Cambodia through Delphi processes of panel surveys.
Sustainability, 11: 3390.
https://doi.org/10.3390/sul 1113166

Algahtany, A. (2019). Developing a consensus-based
measures for housing delivery in Dammam Metropolitan
Area, Saudi Arabia. International Journal of Housing
Markets and Analysis, 12(2): 226-245.
https://doi.org/10.1108/IJHMA-08-2018-0059

Donohoe, HM. (2011). A Delphi toolkit for ecotourism
research. Journal of Ecotourism, 10(1): 1-20.
https://doi.org/10.1080/14724040903418897

Sus, J. (2019). Key factors hindering sustainable
procurement in the Brazilian public sector: A Delphi
study. International Journal of Sustainable Development
and Planning, 14(2): 152-171.
https://doi.org/10.2495/SDP-V14-N2-152-171

Still, B.G., May, A.D., Bristow, A.L. (1999). The
assessment of transport impacts on land use: Practical
uses in strategic planning. Transport Policy, 6(2): 83-98.

999

[55]

[58]

[59]

[60]

[61]

https://doi.org/10.1016/S0967-070X(99)00010-4

Glass, J.H., Scott, A.J., Price, M.F. (2013). The power of
the process: Co-producing a sustainability assessment
toolkit for upland estate management in Scotland. Land
Use Policy, 30(1): 254-265.
https://doi.org/10.1016/j.1andusepol.2012.03.024
Powell, C. (2003). The Delphi technique: Myths and
realities. Journal of Advanced Nursing, 41(4): 376-382.
https://doi.org/10.1046/j.1365-2648.2003.02537.x
Rowe, G., Wright, G. (1999). The Delphi technique as a
forecasting tool: Issues and analysis. International
Journal of Forecasting, 15(4): 353-375.
https://doi.org/10.1016/S0169-2070(99)00018-7

von der Gracht, H.A. (2012). Consensus measurement in
Delphi studies. Review and implications for future
quality assurance. Technological Forecasting and Social
Change, 79(8): 1525-1536.
https://doi.org/10.1016/j.techfore.2012.04.013
Meijering, J.V., Tobi, H., Kern, K. (2018). Defining and
measuring urban sustainability in Europe: A Delphi
study on identifying its most relevant components.
Ecological Indicators, 90: 38-46.
https://doi.org/10.1016/j.ecolind.2018.02.055

Hanna, K., Noble, B.F. (2015). Using a Delphi study to

identify effectiveness criteria for environmental
assessment. Impact Assessment and Project Appraisal,
33(2): 116-125.

https://doi.org/10.1080/14615517.2014.992672

Kis, K., Gal, J., Véha, A. (2012). Effectiveness,
efficiency and sustainability in local rural development
partnerships. Applied Studies in Agribusiness and
Commerce, 6(3-4): 31-37.
https://doi.org/10.1904 1/apstract/2012/3-4/4





