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ABSTRACT

Assessing urban heritage in historic cities remains challenging where
building decay, urban pressure and difficult-to-regulate tourism dynam-
ics intersect. Monetary approaches reflect market benefits but inade-
quately account for non-market values, conservation limits, and the
complexity of inhabited historic fabric. This paper operationalises a
sustainability-based multicriteria decision-support framework, inte-
grating economic dimensions, for the tourist route of the Casbah of
Algiers. The model is formalised as a reproducible protocol integrating

five dimensions: heritage, environmental (urban), social, economic and
institutional, weighted through structured questionnaires administered
to ten (10) qualified experts in economics, sociology, environment, heri-
tage, and administrative management. A hierarchical structuring (AHP)
is complemented by a network-based modelling of interdependencies
(ANP), implemented in SuperDecisions. The results generate weights,
final priorities and a limit matrix, supporting a structured interpretation
of vulnerabilities and value patterns at the route scale.
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INTRODUCTION

Historic urban centres are complex socio-
spatial systems in which architectural heri-
tage, economic functions and cultural prac-
tices converge. Their conservation involves
demanding governance trade-offs, particu-
larly under conditions of constrained public
resources and rapidly shifting urban dynam-
ics. In this setting, economic evaluation has
progressively become a key instrument for
appreciating multiple benefits (both tangible
and intangible) associated with heritage
conservation and enhancement (Alaouchiche
et al., 2025; Pujol Galindo, 2023; Throsby,
2012; Basilio et al., 2022). International fra-
meworks emphasise that urban heritage, in
its material and immaterial components, con-
stitutes a strategic resource for improving
liveability while supporting economic devel-
opment and social cohesion (UNESCO, 2011).
Development actors likewise increasingly
recognise heritage as a lever for local growth
and territorial cohesion (World Bank, 2012;
Licciardi and Amirtahmasebi, 2012; Kyte,
2012).

Yet, standard economic appraisal tools often
fail to capture the full economic value of heri-
tage assets embedded in inhabited historic
fabrics (Dalmas et al., 2014). Conventional
approaches tend to privilege market-visible
flows while under-representing indirect use
values (positive externalities, induced ef-
fects) and non-use values (identity, collective
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memory, existence and bequest), for which
no straightforward monetary measurement
exists (Dalmas et al., 2014; Dalmas et al.,
2015). This limitation strengthens the case
for evaluation frameworks that can account
for both market and non-market benefits,
and that can represent trade-offs across het-
erogeneous dimensions of value.

Recent conceptual renewals have therefore
mobilised the Total Economic Value frame-
work and the notion of strong sustainability
to argue for integrated evaluation approach-
es capable of reflecting the multidimension-
ality of urban heritage (Dalmas et al., 2015).
Unlike weak sustainability, whereby different
forms of capital are considered broadly sub-
stitutable, strong sustainability assumes that
certain heritage components are effectively
non-substitutable: beyond critical thresh-
olds, losses in one dimension cannot be com-
pensated by gains in another (Dalmas et al,,
2015). This premise calls for multicriteria de-
cision analysis (MCDA) in which monetary
and non-monetary indicators are combined
to reflect, in a single decision-support archi-
tecture, the economic, social, cultural, envi-
ronmental and institutional dimensions of
heritage value (Alaouchiche et al.,, 2025;
Della Spina, 2020; Ferretti and Comino, 2015).
Such an orientation is consistent with the
broader international shift-promoted by
UNESCO, ICOMOS and further elaborated in
the Historic Urban Landscape approach, to-
wards holistic heritage management aligned
with sustainable development objectives
(UNESCO, 2011; Bandarin and van Oers,
2012). In particular, the UNESCO recommen-
dation on the Historic Urban Landscape ex-
plicitly encourages the integration of conser-
vation policies into wider urban strategies,
thereby reinforcing the need for decision-
support tools that would allow for the appli-
cation of multiple criteria instead of relying
solely on market logics (UNESCO, 2011).

Within this methodological landscape, an in-
tegrative framework was recently proposed
to connect strong-sustainability reasoning
with multicriteria evaluation for urban heri-
tage, by structuring value dimensions and
ensuring procedural transparency in deci-
sion-making (Alaouchiche et al., 2025). The
present paper operationalises that study on
the tourist heritage route of the Casbah of Al-
giers, identified as a structuring axis in the
Permanent Plan for Safeguarding and Enhan-
cement ofthe Safeguarded Sector (PPSMVSS)
(Ministry of Culture of Algeria, 2009). In-
scribed on the UNESCO World Heritage List
since 1992, the Casbah offers a particularly
demanding testing ground: it concentrates
outstanding heritage values while facing per-
sistent vulnerabilities related to building con-
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dition, residential pressures, and implemen-
tation capacity (UNESCO World Heritage
Centre, 2023; Djedi and Belakehal, 2022).
Although safeguarding instruments have
been elaborated over time, the capacity to
monitor, evaluate and adjust interventions
remains limited, which constrains evidence-
based prioritisation and weakens long-term
effectiveness (UNESCO World Heritage Cen-
tre, 2023). This evaluation gap motivates the
use of multicriteria tools that can support ex-
plicit prioritisation under strong sustainabili-
ty constraints.

Heritage routes, in this sense, constitute a rel-
evant operational unit because they organise
a sequence of heritage assets and everyday
urban functions into a readable system that
can be managed, compared and prioritised
(Zhang et al., 2024). The route is therefore
treated here not as a mere itinerary of visits
but as an integrated urban-heritage device,
combining monuments, residential fabric,
public space and local activities, hence re-
quiring a multidimensional evaluation (Lin et
al., 2024). Consistently with this framing, the
study develops an MCDA protocol that: elicits
expert preferences through pairwise compari-
sons within an Analytic Hierarchy Process
(AHP) structure (Talukder and Hipel, 2021),
models interdependencies through an Ana-
lytic Network Process (ANP) and applies a rat-
ings procedure to consolidate performance
levels when direct quantitative evidence is
uneven (Zhang et al., 2023). This operational
chain is implemented in SuperDecisions to
ensure traceability and reproducibility of the
calculations (Saaty, 2016).

To the best of our knowledge, MCDA applica-
tions addressing Algerian urban heritage in
indexed academic outlets have primarily re-
lied on the AHP for specific planning or de-
limitation purposes: such as the definition of
Historic Urban Landscape (HUL) boundaries
in Algiers (Boukratem and Djelal, 2021), rath-
er than on an integrated decision-support
chain combining AHP, ANP and performance
ratings to derive a synthetic index of (global
value) for an inhabited heritage route treated
as a system. Building on the UNESCO Histo-
ric Urban Landscape framework (UNESCO,
2011), which explicitly calls for the integration
of heritage conservation with broader urban
development, social and governance pro-
cesses, this study operationalises sustain-
ability as a formal decision constraint embed-
ded directly within the multicriteria structure
itself (through the definition of criteria, the
weighting scheme and the modelling of inter-
dependencies) rather than treating sustain-
ability as a purely descriptive or narrative
background.

MULTICRITERIA... A. ALAOUCHICHE, Y. NECISSA, A. BEHIRI, J. MONJO-CARRIO, G. RAMIREZ-PACHECO  15-27 34[2026] 1[71]

v

Context setting (Casbah /

“——> PPSMVSS / tourist route) [¢— >
Identification of
sustainability and impact
> dimensions (heritage, «—>
environmental, social,
economic, institutional) Expert
Data validation,
doctmertation Defintion ey
o of criteria (C1-Cs) as assessment
analysis . impact/consequence (AHP), and
and processing domains interdepen-
dencies (ANP)
Decomposition into sub-
“«—> criteria (Cij) as observable «—>
operational variables
v
<+—» Ratings-based evaluation [¢—»
(component-by-component)
and route-level synthesis
l
METHODOLOGY Fic. 1 METHODOLOGICAL

OVERALL RESEARCH DESIGN

This study adopts a mixed-methods design
combining qualitative inputs and quantita-
tive processing to operationalise a sustain-
ability-based multi-criteria evaluation frame-
work for urban heritage (Fig. 1). Rather than
reducing heritage value to a single monetary
metric, the approach constructs a multi-crite-
ria value intended as a decision-support out-
put, integrating heritage, environmental, so-
cial, economic, and institutional dimensions
within a transparent aggregation procedure.

UNIT OF ANALYSIS:
THE HERITAGE TOURISM ROUTE

The case study focuses on the heritage tour-
ism route of the Casbah of Algiers (Fig. 2), a
historic urban area inscribed on the UNESCO
World Heritage List since 1992. Rather than
being considered a simple sequence of mon-
uments, the route is approached as an inte-
grated urban-heritage system, combining ar-
chitectural assets, residential fabric, public
spaces, everyday practices and local activi-
ties. This approach is consistent with the His-
toric Urban Landscape perspective, which
emphasises the interaction between tangible
heritage, social life and urban dynamics in
living historic centres.

The selected route constitutes a structuring
spatial axis within the Casbah, identified

WORKFLOW

(FROM THE SELECTION
OF THE MCDA
APPROACH TO

THE AHP-ANP
IMPLEMENTATION)
(AUTHORS, 2026)
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FiG. 2 CASE STUDY: THE HERITAGE TOURISM ROUTE
OF THE CASBAH OF ALGIERS (AUTHORS, 2026)

through the Permanent Safeguard and En-
hancement Plan (PPSMVSS) and updated
through field observation. It brings together
a heterogeneous set of components, includ-
ing major monuments, religious buildings,
historic housing units, commercial spaces,
public facilities and urban open spaces.
These elements are spatially and functionally
interconnected, forming a coherent itinerary
that supports both heritage interpretation
and daily urban use. The diversity of compo-
nents makes the route particularly suitable
for testing a multi-criteria evaluation frame-
work grounded in sustainability principles.

The choice of the tourism route was further
validated through an expert survey, which
compared several potential heritage devices
within the Casbah (including individual mon-
uments and larger complexes). Experts con-
verged on the route as the most relevant op-
erational scale for an integrated evaluation,
as it allows the articulation of conservation
issues, urban conditions, social practices and
economic dynamics within a single analytical
framework. This validation ensures that the
case study is not only contextually relevant
but also methodologically justified.

By considering the route as a global entity
rather than disaggregated objects, the case
study enables an assessment of the overall
sustainable value of the Casbah’s heritage
system. It provides an operational testing
ground for the combined AHP-ANP model
and allows the identification of structural
strengths, vulnerabilities and priority areas
for intervention. In this sense, the Casbah of
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Algiers is not treated as an isolated or excep-
tional case, but as a representative example
of a dense, inhabited Mediterranean historic
centre facing the challenge of balancing heri-
tage conservation, social continuity and sus-
tainable tourism development.

SUSTAINABILITY-BASED
ANALYTICAL FRAMEWORK

A structured literature-based review was
used to define and stabilise the evaluation
framework around five core sustainability di-
mensions: environmental (C2), social (C3)
and economic (C4) (Purvis, Mao and Robin-
son, 2019; Barbier, 1987), widely recognised
as the foundational pillars of sustainable de-
velopment. Complemented by: the cultural/
heritage (C1) dimension increasingly for-
malised as a distinct sustainability domain
(Soini and Dessein, 2016; UNESCO, 2013),
and an institutional/governance (Cs) dimen-
sion capturing implementation capacity, reg-
ulatory effectiveness and coordination mech-
anisms required for long-term sustainability
(Biermann, Kanie and Kim, 2017).

Following the definition of the five core sus-
tainability dimensions, a set of context-spe-
cific sub-criteria was identified through a
structured literature review and adapted to
the urban and heritage specificities of the
Casbah of Algiers to capture operational and
observable variables (Table I; Fig.3). This
step ensured that the assessment grid re-
flects both technical attributes and the
broader sustainability requirements associ-
ated with inhabited historic urban fabrics (La-
badi et al., 2021).

EXPERT SURVEY:
VALIDATION AND ELICITATION OF JUDGMENTS
(AHP AND ANP)

An expert survey was designed as the core
instrument for model calibration (0’Hagan,
2019). The questionnaire was administered
to a panel of 10 qualified experts with com-
plementary profiles in economics, sociology,
environmental issues, heritage, and adminis-
trative management. The experts were se-
lected on the basis of their professional expe-
rience, institutional involvement, and famil-
jarity with both the Casbah of Algiers and
heritage evaluation issues.

The questionnaire was organised into sec-
tions enabling:

e validation of the evaluation support,
through the selection and ordinal ranking of
pre-identified heritage valorisation devices
(tourism route, mosque route, Bastion 23,
Citadel), complemented by open-ended justi-
fications;
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TABLE | SUB-CRITERIA, THEORETICAL BASIS AND REFERENCES (AUTHORS, 2026)

Criterion Sub-criterion Scientific Justification Reference
C1 Heritage Heritage value Captures historical, architectural and symbolic significance fundamental to heritage | (Jokilehto, 2006)
evaluation and transmission.
Conservation condition Physical state determines viability for sustained use and long-term preservation. (Rypkema and Cheong, 2011).
Authenticity/Integrity Critical for judging heritage value and consistent with international conservation (UNESCO, 2011).
principles.
Historical value Reflects stratification and depth that enhance cultural significance. (Bandarin and van Oers, 2012).
Urban permanencies Invariants like street patterns and focal points underpin spatial coherence. (Rossi,1982)
Historical layering Multiple chronological layers contribute to narrative richness. (Bandarin and van Qers., 2012)
Key monumental anchors Major monuments structure spatial experience and generate positive externalities. (Rypkema, 2005)
C2 Urban/ Urban quality Defines legibility, accessibility and comfort essential for sustainable routes. (UN-Habitat., 2020).

Environmental

Immediate environment

Local environmental conditions directly affect usability and visitor/inhabitant
experience.

(Licciardi and Amirtahmasebi, 2012)

Life-cycle condition

Addresses vulnerability due to aging fabric and maintenance needs.

(Dalmas et al., 2015)

C3 Social Local uses and practices Daily uses preserve vitality and prevent functional stagnation. (Throsby, 2012)

Social revitalization Living heritage (practices, traditions) underpins cultural continuity. (UNESCO, 2003)

and intangible heritage (Djedi and Belakehal, 2022)
C4 Economic Facilities Infrastructure supporting use and services contributes to economic activation. (Rypkema, 2005)

Functional diversity

Mixed functions enhance resilience and local economic vitality.

{World Bank, 2012)

Local activities

Local economic activities generate spillovers and enhance sustainability.

(Throsby, 2012)

Local economic viability

Economic vitality is an indicator of sustainability of heritage uses.

(Licciardi and Amirtahmasebi, 2012)

Leverage effects

Heritage can catalyze wider economic investment and multipliers.

(Rypkema and Cheong, 2011).

Heritage marketing

Interpretation and information systems contribute to sustainable engagement.

(Ashworth and Tunbridge, 2000)

Cs Institutional/
Governance

Legal status

Legal recognition ensures protection and defines regulatory frameworks.

(UNESCO, 2011)

Institutional coordination

Effective coordination is key to implementing multi-actor heritage strategies.

(Labadi et al., 2021)

Governance regime

Governance shapes decision processes and prioritization capacity.

(Ostrom, 2010)

Management capacity

Technical and human resources determine operational effectiveness.

(World Bank, 2012)

Maintenance capacity

Routine maintenance is crucial to avoid deterioration and risk accumulation.

e content validation of criteria and sub-crite-
ria (relevance checks, additions, deletions, re-
formulations) to ensure contextual adequacy;
e pairwise comparisons for weighting crite-
ria and sub-criteria, based on Saaty’s funda-
mental scale (1-9, with intermediate values),
providing the comparison matrices required
for AHP-derived priorities (Saaty, 1990)

¢ identification of direct influences among
dimensions, using a o-3 intensity scale, to
specify the network structure compatible
with ANP modelling (Saaty, 2006);

e interpretive reinforcement through open-
ended questions, addressing investment pri-
orities, vulnerabilities, bottlenecks, and gov-
ernance-related messages.

Accordingly, the expert survey functions not
merely as a validation step but as a struc-
tured elicitation device producing the inputs
needed for weighting (AHP), interdepen-
dence modelling (ANP), and sustainability-
oriented interpretation. The consistency of
pairwise comparison matrices was systemat-
ically verified using Saaty’s Consistency Ra-
tio (CR), and only matrices with CR values
below 0.10 were retained. In the final model,

six main pairwise comparison matrices were
controlled: the 5 x 5 objective-criteria matrix,
the 7 x 7 patrimonial sub-criteria matrix, the
3 x 3 environmental sub-criteria matrix, the
2 x 2 social sub-criteria matrix, the 6 x 6 eco-
nomic sub-criteria matrix, and the 5 x 5 insti-
tutional sub-criteria matrix. All non-trivial
matrices remained below the conventional
threshold of 0.10, with CR values of 0.098 for
the objective-criteria matrix, 0.089 for the
patrimonial matrix, 0.046 for the environ-
mental matrix, 0.084 for the economic matrix,
and 0.069 for the institutional matrix. The so-
cial matrix, being a 2 x 2 comparison, had a
CR of o by construction. These results con-
firm that the expert judgments used for prior-
ity extraction were sufficiently consistent.

PERFORMANCE SCORING:
COMPONENT-BY-COMPONENT ASSESSMENT
AND TREATMENT OF MISSING INFORMATION
(DELPHI)

In the second phase, the model was populat-
ed through a rating procedure aimed at eval-
uating the route component by component

(Jokilehto, 2006)
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FIG. 3 MULTICRITERIA MODEL AND HIERARCHICAL
STRUCTURING OF CRITERIA AND SUB-CRITERIA
(AuTHORS, 2026)

through 37 individually assessed compo-
nents (Fig.4), including monuments, residen-
tial segments, public spaces, facilities, and
urban sequences, against the selected sub-
criteria (Nocca, Bosone and Orabona, 2024;
Creative Decisions Foundation, 2024). The
scoring process relied on documentary, spa-
tial, field, and institutional sources, and was
consolidated whenever relevant sub-criteria
could not be documented directly orin a fully
quantitative manner.

Rather than excluding such dimensions,
which would have artificially narrowed the
evaluation scope, a Delphi procedure was
used to address information gaps and stabi-
lise score attribution. This Delphi stage in-
volved five experts selected for their direct
knowledge of the study area and the evalua-
tion framework. It was conducted in two
rounds: the first to propose and justify plau-
sible values for insufficiently documented
scoring fields, and the second to promote
convergence where disagreement or uncer-
tainty remained. Responses were synthe-
sised using the median, while the interquar-
tile range (IQR) was used to assess the de-
gree of consensus. This step was intended to
preserve the integrity of the model by main-
taining sub-criteria deemed necessary for the
overall evaluation, while ensuring transpar-
ency regarding the origin and consolidation
of performance data (Beiderbeck et al., 2021;
Boulkedid et al., 2011).

IMPLEMENTATION AND COMPUTATION
IN SUPERDECISIONS:
AHP, ANP, AND RATINGS

The full model was implemented in Super-
Decisions (Creative Decisions Foundation,
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2024), used as a single computational envi-
ronment ensuring traceability and reproduc-
ibility. Three modules were employed:

— AHP, to derive hierarchical weights for cri-
teria and sub-criteria from pairwise compari-
sons (Fig.3);

— ANP, to account for interdependencies
through the construction of supermatrices
(unweighted, weighted, and limit) and the in-
terpretation of stabilised priorities;

Ratings, to transform ordinal performance
levels assigned to route components into ag-
gregated priorities.

Within this framework, the route can also be
treated as a single global entity when the ob-
jective is to produce a decision-oriented syn-
thesis at the system level. Exported outputs
(priorities, matrices, and synthesis tables)
constitute the basis for the tables and figures
presented in the Results section. To ensure
reproducibility, the full SuperDecisions out-
puts, including the unweighted supermatrix,
weighted supermatrix, limit matrix, and clus-
ter matrix, are provided as supplementary
material.

OUTPUTS AND REPORTING STRATEGY

The reported results rely on: AHP weights
(criteria and sub-criteria priorities), ANP sta-
bilised priorities (limit matrix), and Ratings
synthesis (global score and contributions).
Interpretation focuses on producing a sus-
tainability-oriented reading of the route’s
overall multi-criteria value, highlighting dom-
inant dimensions, critical vulnerabilities, and
decision implications (intervention priorities,
governance leverage points, coordination
needs, and maintenance capacity).

RESULTS

DELPHI CONSOLIDATION:
FINAL VALUES INTEGRATED FOR PARTIALLY
DOCUMENTED SUB-CRITERIA

For sub-criteria that could not be document-
ed in a sufficiently discriminant manner
through documentary sources and observa-
tion alone, a Delphi procedure was applied in
order to stabilise ratings through an expert
consensus process. In accordance with ordi-
nal data practice, the median was used as the
final consolidated score and convergence
was monitored through the interquartile
range (IQR).
The final values integrated into the scoring
table are:
C2.1=3;C2.2=2;C2.3=3;C3.1=4;
03.2=14;C4.3=3;C4.4=3;C4.5=3;
C4.6 = 2;C5.4 = 3; C5.5 = 3.
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This consolidation strengthens the complete-
ness and internal coherence of the dataset
while maintaining traceability between docu-
mented or observed information and consen-
sus-based expert inputs (Table II).

SCORING RESULTS (1-5): DESCRIPTIVE
PERFORMANCE PROFILE OF THE ROUTE

In parallel with ANP priorities, the rating-
based scoring (ordinal scale 1-5) provides a
descriptive profile of the route’s relative per-
formance across criteria. The aggregation of
scores (sub-criteria means and criterion
means) results in the following profile:

Overall mean score
(all sub-criteria combined): =3.17 / 5

Mean scores by criterion:

C1 Heritage: =3.54 /5

C2 Environmental/urban: =2.50/ 5
(3 Social: = 4.00 / 5

C4 Economic: =2.78 / 5

Cs Institutional: =3.12 / 5

This distribution indicates a relatively strong
performance on the social dimension and in-
termediate performance on the heritage di-
mension, while the environmental/urban and
economic dimensions appear more constrai-
ned. The institutional dimension remains at a
medium level, suggesting the presence of ac-
tors and frameworks without uniformly strong
coordination and operational capacity.

The central result emerges when scores are
interpreted jointly with ANP priorities: the
most heavily weighted criteria (C1and C2) are
not necessarily those achieving the highest
mean scores. This contrast points to a struc-
tural gap within the model, as the dimen-
sions driving the global priority system are
also those where performance levels remain
moderate to limited.

The weighted synthesis combines the de-
scriptive scoring profile with the priorities
derived from the ANP model. In this perspec-
tive, the overall weighted pathway score
reported in Table Il (1.7439) should not be
interpreted as a monetary value or as an
isolated raw output, but as a composite deci-
sion-support index resulting from the aggre-
gation of performance levels and multicrite-
ria priorities. More specifically, this value is
obtained by summing the weighted contri-
butions of the 23 sub-criteria (ANP global
weight X average pathway score). Since the
ANP weights used in this table sum to 0.5329
rather than 1.0, the resulting figure should be
read as a raw composite index rather than di-
rectly as a score on the original 1-5 scale.
Given the sum of ANP weights used in this
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1. Ketchaoua Mosque 22. Charitable Association
2. Dar Hassen Pacha 23. Residential buildings
3. Commercial and residential buildings ~ 24. Bastion No. 11
4. Dar Aziza 25. Residential buildings
5. Commercial and residential buildings ~ 26. Sidi Ramadane Mosque
6. Hammam Sidna 27. Ain Sidi Ramdane
7. Dar Mustapha Pacha 28. Residential buildings
8. Dar El Souf 29. House of the Millennium
9. Dar El Kadi 30. Archaeological remains of the wall
10. Training Centre 31. National Gendarmerie
11. P.U.P.E DCWA / APC Service 32. PTT Agency
/ Police Security Service 33. Police Station
12. Dar Ahmed Pacha 34. National Gendarmerie
13. Association for the Deaf 35. Casbah Foundation Association
e Mute‘ et Aormieoies 36. Save the Casbah Association
14. Place Jenina

37. Residential buildings

15. Residential buildings
Ahmed Abdelatif School
17. Dar Khedaoudj El Amia
Residential buildings
19. Oum Selma School

20. Ahmed Yacef School
Residential buildings

table, the theoretical range of the raw com-
posite score extends from 0.5329 to 2.6643.
Expressed as a normalized weighted mean,

FIG. 4 LOCATION OF THE EVALUATED COMPONENTS
OF THE HERITAGE TOURISM ROUTE IN THE CASBAH
OF ALGIERS (AUTHORS, 2026)

TABLE Il IMPLICATIONS FOR THE “INTEGRAL VALUE” READING OF THE ROUTE (MODEL-BASED SYNTHESIS)

(AUTHORS, 2026)

Criterion | Code Sub-criterion a’:rgﬁ?bal QZE:Z%ispfthway \(I‘\Ilveei{ggl;]ts:i s:::gp;)ribution
C1 C11 Homogeneous zones 0.021592064 4.027027027 0.086951826
C1 C1.2 State of conservation 0.025680168 3.945945946 0.101332553
C1 C1.3 Building typology 0.020215782 3.75 0.075809182
C1 C1.4 Heritage value 0.049399487 3.555555556 0.175642619
C1 Ci.5 Structure of permanencies | 0.027088187 2.833333333 0.076749864
C1 C1.6 Historical layering 0.027209132 3.649 0.099286122
C1 C17 Major monuments 0.043255752 3.135135135 0.135612627
C2 C21 Urban quality 0.069847423 3 0.209542268
C2 C2.2 Immediate environment 0.044001161 2 0.088002322
C2 C2.3 Life-cycle performance 0.027718917 3 0.08315675
C3 C3.1 Population / uses 0.015636 4 0.062544
C3 C3.2 Social revitalization and 0.046908 4 0.187632
intangible heritage
Cy C41 Facilities / amenities 0.003264344 3.411764706 0.011137175
C4 C4.2 Functional structure 0.003264344 2.285714286 0.007461359
Cq4 C4.3 Investments 0.005930888 3 0.017792664
C4 C4.4 Local economic vitality 0.012250983 3 0.036752949
Cy C4.5 Investment leverage effect | 0.021879628 3 0.065638885
Cy C4.6 Heritage marketing and 0.001987715 2 0.003975429
territorial attractiveness
Csg C5.1 Legal status 0.032190482 3.5 0.112666687
Cs Cs5.2 Regulatory prescriptions 0.017383758 3.540540541 0.061547901
Csg C5.3 Managing bodies 0.008306254 2.540540541 0.021102375
Cs C5.4 Management regime 0.004959547 3 0.014878642
Cs Cs.5 Management/maintenance 0.002898958 3 0.008696875
capacity
Overall weighted pathway score (Z weightxscore) 1.743913074
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Global weight = criterion weight x local weight (ANP result).

FIG. 5 STRUCTURE

OF GLOBAL PRIORITIES
(MACRO-LEVEL
WEIGHTING OF CRITERIA)
(AUTHORS, 2026)

FIG. 6 IDENTIFICATION
OF STRUCTURING
LEVERS OF SUB-CRITERIA
(AUTHORS, 2026)

this result corresponds to approximately
3.27/5, indicating an overall intermediate
level of systemic performance. In this sense,
the score of 1.7439 expresses not a low patri-
monial significance of the route, but a moder-
ate overall performance once the structural
priorities of the model are considered. This
result should therefore be interpreted as a
relative performance indicator within the
model, rather than as an absolute or stand-
alone measure.

ANP OUTPUTS: MACRO-LEVEL WEIGHTING
OF CRITERIA (C1-C5)

The ANP computation performed in SuperDe-
cisions (weighted supermatrix and limit ma-
trix) provides a clear structure of global pri-
orities aligned with the objective of a multi-
criteria assessment of the heritage tourism
route of the Casbah of Algiers. The final limit
priorities highlight the predominance of the
heritage dimension C1 (0.4289) and the envi-
ronmental/urban dimension C2 (0.2831). So-
cial, economic and institutional dimensions
occupy secondary but non-marginal posi-
tions, with C3 (0.1251), C4 (0.0972) and Cs
(0.0657), respectively (Fig. 5).

This hierarchy indicates that the overall per-
formance of the route is primarily driven by
heritage-related attributes (value, integrity
and conservation) and by urban/environ-
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mental conditions, whereas social, economic
and governance-related dimensions act as
enabling layers within a constrained and in-
habited heritage system.

GGLOBAL CONTRIBUTION OF SUB-CRITERIA:
IDENTIFICATION OF STRUCTURING LEVERS

The analysis of global sub-criterion weights
derived from the ANP structure shows that
influence is not evenly distributed across
variables. Instead, the model focuses on a
reduced set of dominant levers structuring
the multi-criteria value of the route.

The most influential sub-criteria are:

C2.1 Urban quality (0.06985), ranked as the
primary determinant of the system.

C1.4 Heritage value (0.04940), confirming the
role of intrinsic historical/architectural sig-
nificance as the central foundation of the
route’s overall value.

(3.2 Social revitalisation and intangible heri-
tage (0.04691), highlighting the contribution
of “living heritage” dynamics to the system’s
value.

C2.2 Immediate environment (0.04400) and
(1.7 Major monuments (0.04326), both func-
tioning as structuring factors for coherence
and attractiveness.

Cs.1Legal status (0.03219), reflecting the rel-
evance of legal/security conditions as a pre-
requisite for effective protection.

A second core group of influential variables
relates to temporal depth, integrity and con-
servation performance, including: C2.3 Life
cycle (0.02772), C1.6 Historical layering
(0.02721), Ca.5 Structure of permanencies
(0.02709) and C1.2 State of conservation
(0.02568).

Conversely, sub-criteria linked to tourism
equipment and micro-economic structuring
receive substantially lower weights within
the ANP outputs, particularly C4.6 Heritage
marketing (0.00199), and at a low level C4.1
Facilities (0.00326) and C4.2 Functional
structure (0.00326). In the context of this
model, these variables therefore appear as
less determinant than the heritage-urban-
social core variables shaping the global value
of the route (Fig. 6).

SYSTEMIC INTERPRETATION:
CONTRIBUTION OF INTERDEPENDENCIES TO
THE FINAL PRIORITIES

A key contribution of the ANP approach is to
incorporate interdependencies rather than
relying on a strictly hierarchical decision
structure. The supermatrix outputs and their
synthetic readings indicate that governance-
related performance (Cs) remains strongly
conditioned by the other dimensions. Institu-
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tional capacity is influenced by social pres-
sures (C3), urban/environmental constraints
(C2), and heritage protection and conserva-
tion requirements (C1).

This configuration is consistent with the func-
tioning of an inhabited historic urban fabric,
whereby governance acts primarily as a coor-
dination and arbitration mechanism within
multiple constraints. Within this systemic in-
terpretation, the multi-criteria value of the
route results from the interaction of: heritage
capital as a reference base (C1), urban/envi-
ronmental quality as an enabling condition
(C2), social continuity and appropriation
(C3), partial economic translation into bene-
fits (C4), and institutional effectiveness and
long-term stabilisation (Cs) (Table Il).

Overall, the results converge toward a con-
sistent interpretation: the multi-criteria eco-
nomic value of the route is not governed by a
single register (e.g., tourism attractiveness),
but by the system’s capacity to preserve an
equilibrium between:

— a strongly significant heritage capital (C1
as dominant criterion),

— urban and environmental conditions that
act as a primary lever (C2.1 and C2.2 among
the most influential sub-criteria, while the
mean score of C2 remains comparatively low),
— a relatively robust living and social base
(C3, strongly scored and non-marginally
weighted),

— economic and marketing variables that re-
main weakly weighted within the ANP struc-
ture, and

— institutional capacity required to stabilise
long-term trajectories (Cs).

In this configuration, the model provides a
quantified basis for understanding how the
global value of the heritage route emerges
from combined heritage, urban and social de-
terminants, with economic and institutional
dimensions functioning as enabling condi-
tions within the system.

DISCUSSION

INTERPRETING THE ANP STRUCTURE
UNDER A STRONG SUSTAINABILITY
PERSPECTIVE

The ANP results confirm that the multi-crite-
ria economic assessment of the heritage
tourism route in the Casbah of Algiers cannot
be interpreted as a simple aggregation of
monetary performance or tourism attractive-
ness indicators. The criterion priorities-domi-
nated by the heritage dimension C1 (0.4289)
and the environmental/urban dimension C2
(0.2831)-are fully consistent with a strong
sustainability stance, in which the overall
value depends primarily on the long-term
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TABLE Il CRITERIA INTERDEPENDENCIES (WEIGHTED SUPERMATRIX SYNTHESIS) (AUTHORS, 2026)

Ca — Patrimonial | C2 — Environmental | C3 — Social | C4 — Economic 7%;\}::::#:;0"31
C1 — Patrimonial 0.083333 0.16374
C2 — Environmental | 0.040481
C3 — Social 0.129961
C4 — Economic 0.094197 0.0625
Cs — Institutional 0.365322 0.416667 0.4375 0.206299

integrity of heritage capital (material and
symbolic) and on the urban-environmental
conditions that enable conservation, appro-
priation, and use without irreversible degra-
dation. In this configuration, the route is not
treated as a tourism “product”, but as a living
heritage system in which economic outcomes
appear as contingent effects rather than au-
tonomous determinants. This reading is par-
ticularly relevant for dense Mediterranean
historic centres, where fragility of the built
fabric, urban carrying constraints, social
vulnerability, and institutional complexity
strongly shape the sustainability of valorisa-
tion strategies.

URBAN QUALITY (C2.1)
AS THE PRIMARY LEVERAGE MECHANISM

A central outcome of the sub-criteria ranking
is the dominance of C2.1 Urban quality
(0.06985) as the most influential variable in
global weight. This highlights a structural
mechanism typical of historic urban fabrics:
intrinsic heritage significance alone is not
sufficient to generate territorial benefits if
the urban environment does not allow for ef-
fective “heritage experience” through legi-
ble, continuous, safe and comfortable move-
ment. In route-based valorisation, urban
quality operates as a conversion mechanism
between heritage assets and visitor experi-
ence-and therefore between cultural po-
tential and practical operability. The Casbah
simultaneously concentrates exceptional
heritage density and significant urban con-
straints; thus, the model logically assigns
high influence on the urban dimension. Im-
portantly, this confirms the analytical value
of separating what pertains to the heritage
object (heritage components) from what per-
tains to the surrounding medium (urban con-
ditions) when operationalising a sustainabili-
ty-based multi-criteria framework.

STRUCTURING HERITAGE COHERENCE:
VALUE AND ANCHORS WITHIN THE ROUTE

Within the heritage criterion, C1.4 Heritage
value (0.04940) and C1.7 Major monuments
(0.04326) belong to the most determinant
sub-criteria, confirming that the overall route
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experience depends on internal hierarchies
and strong “anchors” capable of structuring
attention and strengthening the overall im-
age and coherence of the system. In the Cas-
bah, major monuments function as strategic
poles that can generate positive spillovers
across surrounding sequences; however,
such spillovers remain conditional on the
sustainability of connecting urban segments,
directly reinforcing the previous finding on
the pivotal role of C2.1.

Additionally, the non-negligible influence of
(1.6 Historical layering (0.02721) and C1.5
Structure of permanencies (0.02709) shows
that the route’s value is strongly tied to nar-
rative readability and temporal depth. This
indicates that evaluation is not reducible to
the physical state of components alone but is
also dependent on the intelligibility of heri-
tage stratification and urban continuity, con-
sistent with the Casbah being interpreted as
a palimpsest system rather than a collection
of isolated assets.

SOCIAL PERFORMANCE
AND THE ROLE OF LIVING HERITAGE

The high global weight of C3.2 Social revitali-
sation and intangible heritage (0.04691),
combined with favourable social mean scores
(= 4/5), underlines a core characteristic of
the Casbah: its value is strongly linked to
practices, everyday uses, social relations,
knowledge, and forms of inhabiting, in addi-
tion to built heritage components. This di-
mension supports the model in two comple-
mentary ways. First, it constitutes a resilience
factor, as appropriation and active use can
reduce vacancy and accelerate neither physi-
cal nor functional decline. Second, it reflects
a key set of non-market values that remain
central in an expanded economic assess-
ment of heritage, particularly for existence-
and transmission-related value components.
Nevertheless, the interpretation of this result
requires caution: in historic centres poten-
tially exposed to tourism pressure, valo-
risation may generate substitution effects
(changes in uses, conflicts, commodification
pressures) that can weaken social sustain-
ability. Therefore, the route must remain in-
terpretable as a means compatible with ev-
eryday inhabiting, rather than a strictly tour-
ist staging of space.

ECONOMIC DIMENSION:
LOW WEIGHTS AS A STRUCTURAL
POSITIONING, NOT IRRELEVANCE

The economic criterion C4 (0.0972) is weight-
ed lower than heritage and urban/environ-
mental dimensions, and some economic sub-
criteria appear particularly weak in global
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weight, notably C4.6 Heritage marketing
(0.00199), as well as C4.1 Facilities (0.00326)
and C4.2 Functional structure (0.00326). This
outcome should be interpreted with preci-
sion: it does not imply that these variables
are useless, but rather that within the mod-
el’s systemic logic and expert-informed inter-
dependencies, they are positioned as ampli-
fiers rather than core determinants of value.

In the context of the Casbah, this finding is
consistent with the idea that tourism equip-
ment or marketing, if disconnected from urban
constraints and conservation requirements,
may increase pressure without improving sus-
tainability. The ANP structure therefore re-
mains coherent with a strong sustainability
perspective: economic dynamics are placed in
service of a fragile heritage system rather than
treated as the overriding driver of value.

INSTITUTIONAL DIMENSION
AS A CONDITION OF EFFECTIVENESS

The institutional criterion Cs5 (0.0657) is the
lowest among macro-level priorities, yet rel-
evant governance variables remain signifi-
cant within the system, particularly Cs5.1 Le-
gal status (0.03219), alongside the manage-
ment regime and maintenance capacity
elements consolidated through Delphi. These
results suggest that governance functions
primarily as a condition of activation: without
legal security, clear responsibility allocation
and minimum coordination capacity, conser-
vation and valorisation remain unstable. The
relatively lower weight of C5 may also reflect
a contextual effect typical of complex gover-
nance environments, in which institutional
dimensions operate more as structural con-
straints than as fully controllable variables in
the short term. Consequently, governance
enters the model not as an autonomous gen-
erator of value, but as a necessary layer en-
suring continuity, feasibility, and long-term
effectiveness.

METHODOLOGICAL ROBUSTNESS
AND LIMITATIONS

The combined design (AHP structuring, ANP
network modelling, ordinal scoring 1-5, and
Delphi consolidation) presents several meth-
odological strengths. First, it ensures tracea-
bility by connecting documentary and obser-
vational inputs to explicit scoring procedures,
rather than relying on implicit assumptions.
Second, ANP integration of interdependencies
is particularly appropriate for historic urban
systems, where heritage, social dynamics,
urban conditions and governance interact
through feedback mechanisms. Third, the Del-
phi procedure reinforces dataset complete-
ness without masking uncertainty, and the
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use of median (and IQR monitoring) is compat-
ible with ordinal-scale logic.

At the same time, two limitations remain struc-
turally inherent to the approach. The 1-5 scor-
ing scale improves comparability but may re-
duce nuance; this effect is mitigated by trans-
parent reporting and cross-reading with ANP
weights. Data availability remains heteroge-
neous across sub-criteria; the Delphi step ad-
dresses this constraint but requires maintain-
ing a clear distinction between documented
and consensus-derived values.

IMPLICATIONS DERIVED
FROM THE MODEL’S INTERNAL LOGIC

The ANP-based results indicate that maximis-
ing the route’s overall multi-criteria value un-
der a strong sustainability perspective re-
quires a sequenced strategy that treats the
heritage route as a coherent urban-heritage
system rather than a set of isolated assets.
Priority should be given to upgrading urban
quality and continuity, as these conditions
are the main “conversion” mechanism through
which intrinsic heritage significance becomes
usable, socially appropriable, and economi-
cally productive. In parallel, conservation ef-
forts should be targeted according to heri-
tage value and structuring anchors, while
safeguarding living heritage and everyday
appropriation as a core determinant of resil-
ience. Economic activation (services, inter-
pretation, and communication) should remain
incremental and proportionate, designed to
amplify benefits without overloading a fragile
fabric. Finally, governance should focus on
operational capacity-clear responsibilities,
legal security, and maintenance routines-so
that interventions remain effective and dura-
ble over time (Fig.7).

CONCLUSION

This study developed and implemented a
sustainability-based multicriteria economic
evaluation applied to the heritage tourism
route of the Casbah of Algiers, considered as
an integrated urban heritage system rather
than a mere sequence of monuments. By
adopting a strong sustainability perspective,
the framework prioritizes the long-term in-
tegrity of heritage capital and the urban con-
ditions that enable tourism use without irre-
versible degradation.

Methodologically, the model combined AHP
and ANP to structure priorities across five di-
mensions-heritage, environmental, social,
economic, and institutional-while a 1-5 rating
scale ensured consistent assessment across
route components. Where documentary and
observational information was insufficient, a
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i Everyday Appropriation
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and Territorial Attractiveness

two-round Delphi procedure was used to sta-
bilize ordinal scores using medians and inter-
quartile ranges, ensuring transparency and
completeness.

The ANP results highlight the predominance of
heritage and environmental dimensions, con-
firming that overall value is primarily driven by
conservation-related attributes and by the
quality of the urban setting that supports ac-
cess, legibility, and safe appropriation. Social
dynamics also emerge as a major asset, rein-
forcing the importance of living heritage in
sustaining the route. Economic and institu-
tional dimensions, although less dominant,
remain crucial as enabling conditions for con-
verting heritage value into territorial benefits.

Beyond its empirical application, this study
contributes by developing a fully operational
and reproducible evaluation protocol for ur-
ban heritage. Its contribution is therefore not
limited to a case-specific application: it dem-
onstrates how a sustainability-based multi-
criteria framework can be implemented in
practice through the articulation of weight-
ing, interdependencies, scoring, and expert-
based consolidation within a single coherent
decision-support structure. In this sense, the
study provides a methodological bridge be-
tween conceptual heritage valuation and op-
erational urban heritage management.

Limitations relate to the simplified resolution
of the 1-5 scale and the unequal availability
of fine-grained data. Future work may inte-
grate more detailed quantitative indicators
where feasible. Overall, the proposed frame-
work provides a transferable decision-sup-
port tool to prioritize interventions for sus-
tainable heritage route management in com-
plex historical urban contexts.

FIG. 7 STRATEGIC
GUIDELINES

FOR THE SUSTAINABLE
ENHANCEMENT

OF THE CASBAH

OF ALGIERS’ HERITAGE
TOURISM ROUTE
(AUTHORS, 2026)
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