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Housing affordability is increasingly understood as the outcome of interacting land, financial,
construction, infrastructure, regulatory, and household-income conditions rather than as a
simple relationship between dwelling prices and income. Yet these determinants are frequently
examined independently, limiting understanding of how disturbances in one component of the
housing system propagate through others. This paper revisits the Housing Diamond of Perfect
Equilibrium, originally conceptualized by Claudio Acioly, as a systems-based framework for
understanding housing production through five interdependent inputs: land, finance,
infrastructure, labour, and building materials. Using Egypt as a critical emerging-market
context, the paper develops a dynamic reinterpretation of the Housing Diamond that shifts its
analytical focus from static equilibrium to systemic resilience under economic volatility. The
study adopts an integrative conceptual review of recent peer-reviewed literature published
primarily between 2020 and 2026, focusing on housing affordability, Egyptian housing
provision, construction costs, land policy, housing finance, infrastructure, and housing-system
responses to economic shocks. The analysis demonstrates that Egypt's housing affordability
challenge cannot be adequately explained through shortages within individual inputs.
Currency depreciation, inflation, financing conditions, land allocation, infrastructure
investment, labour capacity, and material costs interact through reinforcing transmission
pathways that can progressively destabilize housing affordability. The paper consequently
proposes a Dynamic Housing Diamond structured around three analytical levels: five
endogenous housing-production inputs, an institutional and regulatory coordination
environment, and an external macroeconomic environment. Housing affordability is
conceptualized as an emergent system outcome rather than an independent sixth component.
The framework further distinguishes equilibrium from resilience, arguing that contemporary
housing systems should be evaluated not only by whether inputs are available at a given
moment, but also by their capacity to absorb and adapt to economic disturbances without
transferring disproportionate costs to households. The proposed framework contributes a
systems-oriented approach for analysing housing affordability in volatile emerging economies
and establishes a basis for future empirical measurement of Housing Diamond resilience.
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1. Introduction

Housing affordability has become one of the most persistent urban challenges facing both developed and developing
economies. Although the problem is often expressed through indicators such as price-to-income or rent-to-income ratios,
contemporary research increasingly demonstrates that affordability is produced by a much broader configuration of
economic, spatial, institutional, financial, and construction-related conditions. Galster and Lee (2021), in their synthesis
of international housing-affordability research, argue for a holistic understanding of affordability and identify multiple
structural relationships linking housing supply, housing demand, construction costs, financing, prices, rents, and
household resources. Their analysis is particularly important because it moves affordability research beyond the
assumption that unaffordability can be explained by housing prices or incomes in isolation.

This multidimensional perspective is especially relevant in developing and emerging economies. Research from
developing Asian cities demonstrates that conventional affordability measures can conceal substantial differences among
households, tenure groups, locations, and housing-quality conditions (Helble et al., 2021; Huynh & Truong, 2024).
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Research on developing economies similarly identifies access to land, construction costs, financing, infrastructure,
development controls, building quality, and social conditions as interconnected determinants of affordable housing
provision rather than independent technical concerns.

This problem is particularly significant in Egypt. The country has implemented successive affordable and social housing
programmes while simultaneously pursuing large-scale urban expansion, new-city development, infrastructure
investment, and real-estate development. Nevertheless, affordability and accessibility continue to represent significant
weaknesses within the housing system. Hafez et al. (2021), examining the realization of adequate-housing principles
across Egyptian affordable-housing programmes, found that affordability and accessibility remained insufficiently
realized despite improvements in other dimensions, including infrastructure, habitability, and security of tenure. Their
analysis also demonstrated that location creates additional household burdens when housing is separated from
employment opportunities and dependent upon costly transportation.

Recent Egyptian research has examined important components of this challenge. Studies have investigated land allocation
for national housing programmes, cooperative housing, alternative construction materials, modern methods of
construction, social sustainability, housing design, and the implications of currency depreciation for the real-estate market
(Al-Abbasy & Eid, 2022; Ashraf et al., 2024; Bakhaty et al., 2024; El Shaarawy et al., 2024; Hafez et al., 2021; Mohamed
& Mahmoud, 2023). These studies collectively demonstrate that the affordability problem is not located within a single
part of the housing system. Rather, pressures are distributed across land, construction, infrastructure, financing, regulation,
and household purchasing capacity.

What remains less developed is an analytical framework capable of reconnecting these fragmented determinants and
explaining how changes within one component propagate across the wider housing-production system.

The Housing Diamond provides a potentially useful conceptual foundation for this purpose. Developed by Claudio Acioly
and subsequently disseminated through UN-Habitat housing-policy training and analytical material, the Housing
Diamond conceptualizes housing production as dependent upon five interconnected inputs: land, infrastructure, finance,
labour, and building materials. Rather than assuming that increasing one input automatically improves housing outcomes,
the framework emphasizes equilibrium. Scarcity or dysfunction within one component can constrain the effectiveness of
the remaining components. The framework additionally places these five inputs within policy, legal, regulatory, and
institutional conditions.

However, the contemporary Egyptian context raises an important conceptual question. If housing affordability depends
upon equilibrium among these inputs, what happens when the housing system is exposed to repeated external economic
disturbances that simultaneously affect several components? Egypt has experienced precisely such conditions. Recent
research documents successive episodes of currency depreciation and their implications for the Egyptian real-estate
market. EI Shaarawy et al. (2024) show that currency devaluation, inflation, changing interest-rate conditions, purchasing-
power deterioration, and investment behaviour became interconnected features of the Egyptian real-estate environment.
Akal (2023), using Egyptian construction-market data, similarly identifies a direct relationship between inflation and
reinforced-concrete material prices and construction costs, with steel reinforcement particularly sensitive to inflationary
pressures.

Accordingly, this paper asks: How can the Housing Diamond be reconceptualized to explain the dynamic interaction
between housing-production inputs and housing affordability under conditions of macroeconomic volatility, using Egypt
as a critical emerging-market context? Three subsidiary questions guide the analysis: How do land, finance, infrastructure,
labour, and building materials interact in shaping housing affordability? Through what pathways can macroeconomic
disturbances propagate across these components in the Egyptian context? How should the Housing Diamond be
reformulated to evaluate not only equilibrium but also the resilience of housing systems?

The paper makes three contributions. First, it reconnects strands of recent affordability research that are commonly
examined independently by organizing them through a systems-based interpretation of the Housing Diamond. Second, it
shifts the framework from a predominantly static notion of equilibrium toward a dynamic understanding of shock
transmission and systemic resilience. Third, it uses Egypt to demonstrate why this reinterpretation is particularly relevant
for emerging economies characterized by rapid urbanization, substantial state intervention in housing and land markets,
inflationary pressure, and macroeconomic volatility. The proposed framework, termed here the Dynamic Housing
Diamond, distinguishes three analytical layers: the endogenous housing-production system, consisting of land,
infrastructure, finance, labour, and building materials; the institutional and regulatory environment coordinating those
inputs; and the macroeconomic environment within which the housing system operates. Housing affordability emerges
from the interaction among these layers.

2. Housing Affordability as a Systemic Outcome

Housing affordability is frequently operationalized through ratios comparing housing expenditure or housing prices with
household income. Such indicators remain useful because they offer relatively straightforward comparisons across
households, locations, or time periods. Nevertheless, they capture the outcome of affordability more effectively than they
explain its causes. Galster and Lee (2021) demonstrate that affordability is produced through multiple structural
relationships involving housing production, household income, construction costs, financing conditions, rents, housing
prices, and policy interventions.

Recent research also challenges purely objective interpretations of affordability. Seo et al. (2023) identify differences
between objective rental-affordability measures and households' subjective perceptions of affordability, partly associated
with residential satisfaction. Huynh and Truong (2024), examining a developing-city context, integrate housing quality
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into affordability analysis and demonstrate substantial distributional differences between households and tenure groups.
These studies reinforce a critical distinction for the present paper: measuring affordability is not equivalent to explaining

affordability.

A household may become housing-cost burdened because its income declines, because housing prices increase, because
mortgage interest rates rise, because transportation costs associated with peripheral housing increase, because energy and
service costs rise, or because several of these changes occur simultaneously. An affordability indicator records the
resulting burden but does not necessarily identify the system through which the burden was generated. This distinction
becomes especially important under economic volatility.
Affordability pressures in developing economies are frequently embedded within conditions of rapid urbanization, uneven
infrastructure, constrained formal finance, informal housing production, land-market limitations, and institutional
capacity. Helble et al. (2021) emphasize the continuing shortage of systematic affordability analysis across developing
Asian cities despite the scale of the challenge. Akinwande and Hui (2024) further emphasize the relevance of the housing-
supply value chain and informal strategies through which lower-income households compensate for deficiencies in formal

provision.

Evidence across developing contexts repeatedly identifies financing, access to land, building cost, infrastructure and
services, development controls, location, building quality, and social conditions as recurring determinants. These
dimensions overlap strongly with the Housing Diamond, although the literature typically treats them through different
conceptual traditions. Consequently, interventions addressing one component without understanding its dependencies
may produce limited affordability improvements.

Table 1. Positioning contemporary housing-affordability research and the analytical role of the Dynamic Housing
Diamond. Source: Authors’ synthesis of the literature reviewed in this study, including Galster and Lee (2021), Helble et
al. (2021), Seo et al. (2023), Huynh and Truong (2024), Huang (2022), Chen and Chen (2023), Guan and Cheung (2023),
and Akinwande and Hui (2024).

producing them.

Literature strand Typical analytical Contribu_ti.on .to !_imi_tation addressed Role.in th_e Dynamic
focus affordability analysis | in this study Housing Diamond

Affordability Price-to-income, rent- | Identifies the extent | Measures Affordability is treated

measurement to-income, and distribution of | affordability as an  emergent
expenditure  burden, | household outcomes more | outcome generated by
residual income, and | affordability burdens. | directly  than  the | interacting production,
subjective housing-system institutional,
affordability. mechanisms macroeconomic, and

household conditions.

and developer finance.

housing production.

macroeconomic

Land and housing | Land regulation, land | Explains how land | Land effects cannot be | Land is treated as an
supply values, development | institutions and | fully understood | interdependent  input
capacity, density, and | supply without  considering | whose  affordability
housing-supply responsiveness shape | infrastructure, effect depends on
elasticity. housing availability | finance, construction, | servicing, location,
and prices. and accessibility. regulation,  finance,
and development
conditions.

Housing finance Mortgage access, | Explains  household | Household  finance | The framework
interest rates, credit | purchasing capacity | and producer finance | connects  household
conditions, down | and financing | interact with land, | and developer finance
payments, subsidies, | conditions affecting | construction costs, and | to the other Housing

Diamond inputs and to

conditions. macroeconomic
conditions.
Construction and | Material prices, | Explains major | Changes within | Construction is
materials construction costs, | determinants of | construction may be | assessed relationally
technologies, production cost and | offset or constrained | through its
productivity, and | possible cost- [ by finance, labour, | connections with
alternative  building | reduction strategies. | regulation,  energy, | materials, labour,
methods. and import | finance,  regulation,
dependence. and external economic
exposure.
Infrastructure  and | Services, Shows how services | Infrastructure effects | Infrastructure is linked
accessibility connectivity, and location affect | interact with land |to serviced-land cost,
transport, both housing | values, development | housing  production,
infrastructure
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investment, and | provision and | costs, and household | accessibility, and total
locational household costs. mobility expenditure. | residential burden.
accessibility.
Systems-oriented Relationships among | Provides a basis for | The proposed | The analytical focus
synthesis  proposed | land, infrastructure, | tracing how pressures | relationships require | shifts from isolated
in this study finance, labour, | can propagate across | subsequent empirical | barriers to
materials, institutions, | the housing- | testing of  their | disequilibrium,
macroeconomic production system. strength,  direction, | transmission
conditions, and and context | pathways,
households. dependence. affordability
outcomes, and
housing-system
resilience.

3. Revisiting the Housing Diamond

The conceptual foundation of this study is Claudio Acioly’s Housing Diamond, developed through his work on housing-
sector analysis and subsequently incorporated into UN-Habitat housing-sector methodologies. The framework
conceptualizes housing provision through five interdependent inputs: land, infrastructure, finance, labour, and building
materials, operating within wider policy, legal, regulatory, and institutional conditions. Rather than treating these inputs
independently, the Housing Diamond emphasizes their interdependence and the possibility of disequilibrium when one
or more components become constrained (Acioly, 1994, 2003). The framework has subsequently informed UN-Habitat
approaches to understanding housing as a multidimensional sector rather than merely a stock of dwelling units.

The Housing Diamond offers a concise representation of this systemic condition. Its five central components are land,
infrastructure, finance, labour, and building materials. The conceptual premise is straightforward but important: adequate
housing provision requires these components to function in relation to one another. Scarcity in one component creates
disequilibrium, potentially constraining the overall housing-production process even when other inputs are comparatively
abundant. The model also situates these inputs within policy, legal, regulatory, and institutional frameworks.

\,ega\» Regulatory and Institutiona[ Fr

(National, Regional and Loca])

?0\'\Cy ’ meWOrk

Land

Building
Materials

Figure 1. Conceptual structure of the Housing Diamond of Perfect Equilibrium. Source: Authors’ adaptation of the
Housing Diamond framework presented by Acioly and Horwood (2011), originally attributed to Acioly (1994, 2003).

This characteristic distinguishes the Housing Diamond from simple checklists of housing inputs. The model is inherently
relational. Inexpensive land does not necessarily generate affordable housing when it lacks infrastructure. Infrastructure
investment does not necessarily improve affordability if serviced land subsequently appreciates beyond the purchasing
capacity of targeted households. Accessible mortgage finance can increase effective demand, but where supply is
constrained, additional credit may contribute to price pressure. Lower material costs may reduce construction costs, but
the benefit may not reach households if land values or financing costs simultaneously increase.

The strength of the Housing Diamond therefore lies less in the five categories themselves than in its proposition that
housing outcomes depend upon their equilibrium. A static interpretation could evaluate whether each component is
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adequate at a particular point in time. Such assessment is useful, but incomplete. The more significant analytical question
concerns how a change in one component affects the others.

Research on land markets provides a clear example. Huang (2022) demonstrates that land regulation can influence
housing-supply elasticity, meaning that the effect of increasing demand depends partly upon how readily the land and
development system can respond. Bradley (2023) similarly draws attention to the relationship between land value,
development behaviour, supply, and affordability. Stacy et al. (2023), meanwhile, demonstrate that changes in land-use
regulation can influence housing supply while the relationship with affordability remains more complex than a simple
increase-in-density equals decrease-in-price assumption.

Infrastructure provides another example. Chen and Chen (2023) empirically examine relationships among land finance,
infrastructure investment, and housing prices, demonstrating that infrastructure cannot be analytically isolated from land
and property-market dynamics. The implication is that housing affordability emerges not simply from the condition of
individual inputs, but from relationships among inputs. This paper therefore proposes shifting the principal unit of analysis
from the five nodes of the Housing Diamond to the connections between those nodes.

4. Methodological Approach

This study adopts an integrative conceptual review rather than an empirical causal evaluation. This choice reflects the
purpose of the paper: to reconsider and develop an existing housing-system framework rather than to estimate a single
affordability determinant. The analysis was structured around three bodies of literature: contemporary conceptualizations
and measurements of housing affordability; the five Housing Diamond inputs; and research focused specifically on Egypt,
including affordable-housing programmes, land allocation, construction methods, material costs, cooperative housing,
housing adequacy, and macroeconomic influences on the real-estate and construction sectors.

Priority was given to peer-reviewed literature published from 2020 onward. Older material is used only where required
to identify the Housing Diamond itself. Rather than conducting a statistical meta-analysis, the reviewed evidence was
organized according to two analytical questions: what mechanisms connect each Housing Diamond component to
affordability, and what mechanisms transmit disturbances from one component to another?

The resulting synthesis is used to construct a dynamic conceptual framework for the Egyptian housing system. This
methodology has an important limitation. The framework identifies theoretically and empirically supported relationships
but does not estimate the magnitude or causal strength of each pathway in Egypt. Consequently, the Dynamic Housing
Diamond proposed here should be understood as an analytical framework and hypothesis-generating model. Its empirical
operationalization constitutes the next stage of research.

5. The Housing Diamond in the Egyptian Context

Land occupies a distinctive position in the Egyptian housing system because the state plays a major role in allocating
desert land and directing urban expansion. New urban communities have long represented an important mechanism for
accommodating population growth and housing development outside the established urban fabric. Yet land availability
and affordable housing supply are not synonymous. Al-Abbasy and Eid (2022) identify persistent imbalance in housing
provision across social groups despite successive Egyptian housing and land-allocation policies. Their research
emphasizes the importance of improving land-allocation mechanisms in new cities.

Table 2. Housing Diamond components and affordability pressures identified in the Egyptian context. Source: Authors’
synthesis of the Egyptian literature reviewed in this study, including Al-Abbasy and Eid (2022), Hafez et al. (2021), Akal
(2023), El Shaarawy et al. (2024), Mohamed and Mahmoud (2023), Ashraf et al. (2024), and Bakhaty et al. (2024),

organized through Acioly’s Housing Diamond framework.

Evidence/pressure Svstem  relationshi
Housing  Diamond | identified in the | Relevance to | DYSt©! elationsnips .
. . o highlighted in this | Supporting sources
component reviewed Egyptian | affordability
literature Szl
Land State-led land allocation | Nominal land | Land is interpreted in | Al-Abbasy & Eid
and new-city | availability does not | relation to | (2022); Hafez et al.
development  coexist | ensure affordability | infrastructure, (2021).
with  imbalances in | when servicing, | accessibility,
housing provision; | location, and access | regulation, and
peripheral housing | to employment and | finance.
locations can also create | services generate
accessibility burdens. additional costs.
Infrastructure Adequate housing | Infrastructure Infrastructure is | Hafez et al. (2021).
requires infrastructure | influences interpreted in relation
and connectivity, while | affordability through|to land, location,
weak connections | service provision, | household
between housing and | development  cost, | expenditure, and
employment can impose | transport, and | project development.
additional monetary and | accessibility.
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time costs on
households.

Building materials Inflation is associated | Material-price Materials are | Akal (2023);
with  increases  in|escalation can raise | interpreted in relation | Mohamed &
reinforced-concrete production costs, | to  finance, labour, | Mahmoud (2023);
material  prices and | while alternative | technology, Bakhaty et al.
construction costs; | materials and | energy/input exposure, | (2024).
Egyptian studies also | methods may offer | and regulation.
examine lower-cost | cost-saving

alternative material and | opportunities under
construction solutions. | appropriate
conditions.

Labour Egyptian research on | Labour capability can | Labour is interpreted | Bakhaty et al.
alternative and modern | affect whether cost- | in relation to | (2024); Mohamed
construction  methods | saving or alternative | construction & Mahmoud
identifies workforce | construction methods | technology, materials, | (2023).

skills, training, and|can be implemented | regulation, and
industry capacity as | effectively; the | finance.

relevant to | broader labour-
implementation and | market effects
adoption. proposed by the
framework  require
further empirical

testing.
Finance Successive currency | Financial conditions | Finance is interpreted | EI Shaarawy et al.
devaluations, inflation, | influence both|as a transmission | (2024); Ashraf et al.
changing interest-rate | producer-side channel linking | (2024).
conditions, purchasing- | feasibility and | macroeconomic
power deterioration, and | household capacity to | conditions with
investment  responses | access housing. housing  production,
affect the Egyptian real- investment behaviour,
estate environment. and household

affordability.

The Housing Diamond interpretation helps explain why land allocation alone cannot resolve affordability. Land becomes
housing only after interaction with infrastructure, finance, construction capacity, regulation, and effective demand.
Peripheral land may initially be inexpensive from an acquisition perspective but create substantial infrastructure costs. It
may also impose transportation burdens on residents when housing is separated from employment and services. Hafez et
al. (2021) specifically identify this problem in Egyptian affordable housing, observing that connectivity between housing
projects and workplaces remains insufficient and can increase both the monetary and temporal cost of mobility. The
relevant variable is therefore not simply land price, but effective serviced and accessible land cost.

Infrastructure is necessary for adequate housing. Water, sanitation, electricity, roads, mobility networks,
telecommunications, public space, education, health services, and other facilities transform land into habitable urban
environments. Yet infrastructure presents a paradox. It is essential for affordability in the broader sense because poorly
connected housing generates hidden costs. At the same time, infrastructure investment increases land attractiveness and
can contribute to rising land and property values. Consequently, the question for affordable housing is not simply whether
infrastructure exists. It is how infrastructure is financed, when it is delivered, who captures the value it creates, and
whether households can access the opportunities that it connects.

Building materials provide one of the clearest examples of why the Housing Diamond needs a dynamic interpretation.
Akal (2023) investigated Egyptian reinforced-concrete materials and found direct correlations between inflation, material
prices, and reinforced-concrete costs, with reinforcement steel demonstrating particularly high sensitivity. The
transmission pathway can be represented conceptually as currency depreciation or macroeconomic shock, followed by
input and energy costs, material prices, construction costs, development feasibility and housing prices, and ultimately
household affordability.

The transmission does not end there. Higher material prices can affect developer financing requirements. Increased
financing requirements interact with interest rates. Higher project costs may encourage developers to target higher-income
market segments, delay projects, alter specifications, or seek cost reductions through construction methods and material
substitutions. The material node therefore interacts directly with finance, labour, land-development feasibility, and final
affordability.

Research on alternative construction technologies in Egypt demonstrates the relevance of this relationship. Mohamed and
Mahmoud (2023) evaluate an Egyptian residential prototype using compressed earth bricks, hybrid roofing, and palm
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midribs as alternatives to conventional construction and explicitly connect material and construction choices to cost-
effectiveness and housing affordability. Bakhaty et al. (2024) similarly investigate modern methods of construction for
Egyptian social housing. Yet technology alone cannot stabilize affordability. Modern methods require capital investment,
regulatory acceptance, technical expertise, supply chains, market scale, and appropriately trained labour.

Labour is sometimes treated primarily as a construction-cost component. This interpretation is too narrow. The
availability, productivity, skill level, specialization, and adaptability of the construction workforce influence both
housing-production capacity and the ability of the sector to adopt alternative technologies. Labour therefore represents
not only a production cost but also a form of adaptive capacity. A system with comparatively inexpensive labour but
limited specialized skills may perform adequately under conventional construction conditions yet struggle to adapt when
material shortages or cost shocks require technological substitution.

Finance occupies perhaps the most complex position within the Housing Diamond because it operates on both the supply
and demand sides. Developers require finance to acquire land, construct infrastructure, purchase materials, employ labour,
and carry projects until sales or rental income is generated. Households simultaneously require savings, mortgages,
subsidies, credit, or rental-support mechanisms to access housing. Changes in financial conditions can therefore affect
both housing production and housing consumption.

In Egypt, this relationship becomes particularly important under inflation and monetary tightening. El Shaarawy et al.
(2024) demonstrate how currency depreciation and associated reforms affected purchasing behaviour and the real-estate
market, including through changing interest-rate conditions. Finance therefore acts as a transmission and amplification
mechanism. A material-cost shock can increase the amount of capital required to deliver a housing project; if borrowing
costs simultaneously rise, the developer experiences both a construction-cost increase and a finance-cost increase. If
households also face higher mortgage costs and declining real purchasing power, supply-side costs rise while effective
demand weakens.

6. Disequilibrium: How Shocks Travel through the Housing System

The principal conceptual development proposed in this paper is to replace a purely static interpretation of Housing
Diamond equilibrium with a dynamic model of transmission pathways. Consider an external macroeconomic shock
involving currency depreciation. The first-order effect may appear within imported materials, imported components, fuel,
equipment, or production inputs. This produces a material-cost effect. The material-cost effect increases construction
expenditure. Higher construction expenditure increases project-financing requirements.

If currency depreciation occurs alongside inflation, monetary policy may tighten and borrowing conditions may become
more expensive. This creates a finance effect. Developers may subsequently increase sale prices, extend payment
schedules, reduce unit sizes or specifications, delay construction, shift toward higher-income segments, or postpone
projects. These are housing-supply effects. Households simultaneously experience declining real income, higher living
costs, and potentially higher mortgage rates. These are housing-demand and household-affordability effects.
Landowners and investors may respond to inflation by treating property and land as stores of value. This can create
additional land and asset-price effects. Infrastructure projects may also face cost escalation because they use many of the
same materials, labour resources, equipment, and financing mechanisms as housing construction. One external
disturbance has therefore entered all five components of the Housing Diamond through different pathways.

Macroeconomic Shocks

Currency Interest rate Energy and fuel

i Inflation 3 et
deprecmtlon increase price increase
e e L
Transmission to Housing Diamond Components
v ¥ Y v
Building 5
Land Infrastructure o Labour Finance

Materials

« Higher land values

land costs

« Shift to peripheral
locations

« Increased serviced-

« Higher development
and service costs

« Delays in provision

« Higher household
accessibility costs

« Higher imported

input costs

« Price volatility
« Supply uncertainties

« Higher wages
« Skills shortages <«
« Lower productivity

(adaptation costs)

« Higher borrowing

costs

« Tighter credit

conditions

« Reduced mortgage

affordability

[

[

I

A 4

System-Level Consequences

Higher construction ] Changbet;:v?(?:f il > Rec{iju?ﬁd hous_ini SUF.Ply R Higher housing prices
costs (delays, reduced supply, anc z:ngeﬁ HRIIIE and rents
altered specifications) ocanpOs
Housing Affordability

(Household purchasing capacity and housing cost burden)

Figure 2. Transmission pathways from macroeconomic disturbances through the Housing Diamond components and
household purchasing power to housing affordability. Source: Authors’ development based on the Housing Diamond
framework presented by Acioly and Horwood (2011) and synthesis of the literature reviewed in this study.
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A barrier framework might identify expensive materials, costly land, high interest rates, infrastructure deficiencies, and
skills shortages as five problems. A systems framework asks which problem triggers another, which relationships amplify
the disturbance, where policy can interrupt the transmission, and which components provide adaptive capacity. These
questions are more useful for understanding affordability under volatility.

7. From the Housing Diamond to the Dynamic Housing Diamond

The first layer retains Acioly's five components: land, infrastructure, finance, labour, and building materials. These should
remain recognizable because their interdependence constitutes the conceptual strength of the original Housing Diamond.
However, the relationships between them become analytically explicit. Instead of representing the diamond primarily
through five points, the Dynamic Housing Diamond emphasizes the connecting lines. Each line represents a dependency
or transmission pathway.

Land and infrastructure are connected because servicing determines development feasibility and accessibility, while
infrastructure can increase land value. Land and finance interact because land acquisition requires capital and land values
influence project feasibility and collateral. Materials and finance interact because material-price increases raise working-
capital requirements. Materials and labour interact because construction technologies determine skills requirements and
labour productivity influences material efficiency. Infrastructure and finance interact because infrastructure requires
capital expenditure and affects development cost. The analytical emphasis therefore shifts from component adequacy to
relational performance.

The second layer recognizes an important element already present in Acioly's original framework: housing inputs operate
within institutional and regulatory conditions. This layer includes land-allocation policy, planning regulation, building
regulation, housing subsidies, mortgage regulation, development approval, public-private coordination, infrastructure
governance, construction standards, tenure regulation, and housing-policy institutions. Governance is therefore not
proposed as a new sixth pillar. It is the coordination environment within which the five pillars operate.

The principal addition proposed by this paper is an explicit outer macroeconomic layer. It includes inflation, exchange
rates, interest rates, household income dynamics, energy prices, capital availability, global supply-chain disturbances, and
major external economic shocks. This layer differs from the institutional environment because housing actors cannot
necessarily control these variables through housing policy. Nevertheless, these conditions can substantially alter every
component of the Housing Diamond.

Housing affordability sits at the centre of the proposed framework, but it should not be interpreted as a sixth input.
Affordability is the emergent outcome of the interaction among housing-production costs, land and location, infrastructure
and accessibility, financing conditions, housing supply, household resources, and institutional intervention. This
interpretation explains why interventions directed at a single component may fail to improve affordability. Affordable
housing depends upon system alignment.

Macroeconomic Environment
(external conditions and shocks)

Exchange rate
volatility

Capital availability

Inflation Interest rates Energy prices Household incomes and supply chain shocks

Institutional, Policy, Legal and Regulatory Environment
(governance and coordination)

Institutional
coordination

Land allocation
and land-use regulation

Planning and
infrastructure governance

Mortgage and
financial regulation

Building regulations
and standards

Housing and rental policy

! Housing Production System (Housing Diamond Components)
(interconnected inputs)

Land
(availability, cost,
location)

(services, connectivity,

Infrastructure

accessibility)

Labour
(cost, skills,
productivity)

Housing
Affordability
(emergent outcome
of the system)

Building Materials
(cost, availability,
supply stability)

Finance
(household and developer
finance, credit conditions)

Figure 3. The Dynamic Housing Diamond: A systems framework linking housing-production inputs, institutional and
regulatory conditions, macroeconomic conditions, and housing affordability. Source: Authors’ development based on the
Housing Diamond framework presented by Acioly and Horwood (2011).
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Table 3. Conceptual development from the Housing Diamond to the Dynamic Housing Diamond. Source: Authors’
Diamond framework and the conceptual synthesis developed in this study.

development based on Acioly’s Housin

Analytical dimension

Housing Diamond framework

Dynamic Housing Diamond proposed
in this study

Core housing-production inputs

Land, infrastructure, finance, labour,
and building materials.

Retains the five housing-production
inputs as the endogenous core of the
framework.

Primary analytical emphasis

Interdependence and  equilibrium
among essential housing-production
inputs.

Makes disequilibrium, transmission
pathways, and resilience explicit
analytical concerns.

Relationships among inputs

Interdependence among the five
inputs is central to the framework.

The relationships themselves become
an explicit unit of analysis for tracing
how changes in one component can
affect others.

Policy, legal, and

institutional context

regulatory,

The five inputs operate within broader
policy, legal, regulatory, and
institutional frameworks.

This context is retained and
reformulated as an explicit
coordination environment mediating
the operation of and responses among
housing-production inputs.

Macroeconomic conditions

Macroeconomic conditions are not
represented as a distinct analytical
layer within the five-input Housing
Diamond representation.

An explicit external macroeconomic
environment is added, including
inflation, exchange-rate volatility,
interest  rates, energy  prices,
household-income dynamics, capital
availability, and supply-chain
disturbances.

Housing affordability

The framework is concerned with
effective housing provision, but
affordability is not represented as a
separate central node in the five-input
structure.

Affordability is positioned explicitly
as an emergent system-level outcome
rather than as a sixth production input.

Temporal dynamics

The original representation establishes
interdependence and disequilibrium

but does not explicitly diagram
temporal shock-transmission
pathways.

The proposed framework explicitly
traces how disturbances can move
through components and affect
affordability over time.

External disturbances

Constraints in individual inputs can
disturb equilibrium.

The proposed framework examines
how external disturbances may affect
several components simultaneously
and  propagate  through their
relationships.

Performance concept

Equilibrium among
production inputs.

housing-

Equilibrium is complemented by
resilience: the capacity of the system
and its relationships to absorb, adapt
to, and recover from disturbances
without disproportionate deterioration
in affordability.

Analytical/policy question

Which housing-production inputs are
unavailable, inaccessible, constrained,
or poorly coordinated?

Where does disequilibrium originate,
through which relationships can it
propagate, and  where  might
intervention reduce its transmission to
household unaffordability?

8. From Equilibrium to Resilience

A housing system may appear balanced at a particular moment but remain extremely vulnerable to disruption. Consider
two hypothetical systems. One relies heavily on imported materials, short-term developer finance, a limited number of
suppliers, peripheral land, and specialized foreign technology. Under stable macroeconomic conditions, it may produce
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housing efficiently. Another may have slightly higher normal production costs but diversified local material supply,
multiple financing mechanisms, flexible construction systems, skilled labour capable of technological substitution, and
land connected to established infrastructure. A static equilibrium assessment might judge both systems adequate. A
resilience assessment asks which system can continue delivering affordable housing after a currency shock, material
shortage, interest-rate increase, or supply-chain disruption.

The Dynamic Housing Diamond therefore proposes that housing-system performance should be assessed through two
related concepts. Equilibrium is the extent to which the five housing-production inputs are simultaneously available,
accessible, and coordinated. Resilience is the capacity of those inputs and their relationships to absorb, adapt to, and
recover from disturbances without producing disproportionate deterioration in housing affordability.

A. Perfect Equilibrium
(Stable macroeconomic conditions)

Building
Materials

Balanced interactions among inputs l ! | Disrupted interactions and increased input costs ’

! ¢

B. Disequilibrium and Resilience i
¢ (Macroeconomic volatility and shocks) !

« Higher land values
« Serviced-land costs
« Shift to peripheral locations

« Higher borrowing costs
« Tighter credit conditions
« Reduced mortgage
affordability

« Higher infrastructure costs
« Delays in provision

Building
Materials

« Higher wages

« Skills shortages

| i « Lower productivity
i

+ Higher imported input costs
« Price volatility
+ Supply uncertainties

Adequate and more affordable housing Reduced housing affordability
(relative stability in supply, prices and access) (higher costs, lower supply and access, increased vulnerability)

C. Resilience through Policy and Institutional Interventions

Stabilising macroeconomic Land and planning Infrastructure Building materials Labour and skills Housing finance
conditions reforms investment strategies development and regulatory measures

B e e e o e el e e e o S ! o v S e et el s e o e e e e e = e T e e s e

Figure 4. From equilibrium to resilience: The effects of macroeconomic volatility on the Housing Diamond and the role
of adaptive system responses. Source: Authors’ development based on the Housing Diamond framework presented by
Acioly and Horwood (2011) and the resilience conceptualization developed in this study.

This shifts housing policy from a purely supply-oriented question, asking whether enough land, materials, labour,
infrastructure, and finance exist, toward a more strategic question: can the relationships among these resources continue
functioning when conditions change? For Egypt, local material production can increase resilience against exchange-rate
exposure, but only where domestic production itself is not excessively dependent upon imported inputs or energy-price
volatility. Alternative construction technologies can improve resilience, but only where regulations, labour skills,
financing, and industry capacity support adoption. Resilience is therefore relational, exactly as equilibrium is relational.

9. Discussion

The framework developed in this paper helps explain a recurring paradox in housing policy: substantial intervention can
coexist with persistent affordability problems. Egypt has invested extensively in housing programmes, infrastructure, and
new urban development. Yet recent research continues to identify affordability and accessibility challenges. The Dynamic
Housing Diamond suggests that interventions may improve one component while adverse changes elsewhere offset the
gains.

A subsidy may improve finance while inflation simultaneously increases materials and labour costs. Currency
depreciation may increase imported inputs. Interest-rate changes may affect both developers and households. Peripheral
land allocation may reduce land-acquisition costs but increase infrastructure and transportation burdens. The final
affordability outcome is therefore determined by the net interaction among interventions and pressures. This is why
evaluating housing policy exclusively through the number of units constructed or the nominal subsidy attached to each
unit provides an incomplete picture.

The framework also reframes housing affordability as partly a coordination problem. If five essential components are
administered through separate institutions and policies, each may be optimized according to its own objectives while the
overall housing system remains inefficient. Land agencies may prioritize revenue generation; infrastructure agencies may
prioritize network expansion; financial institutions may prioritize credit risk; construction regulators may prioritize
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technical compliance; and housing agencies may prioritize unit production. Each objective may be individually rational,
yet affordable housing requires coordination among them.

A dynamic framework also introduces time. Housing projects have long development cycles. Land may be allocated years
before construction. Infrastructure may precede or follow occupation. Material prices can change substantially during
construction. Mortgage conditions can change between project announcement and delivery. Household income eligibility
can become outdated under rapid inflation. Equilibrium at project initiation does not guarantee equilibrium at project
completion. Affordability should therefore be monitored throughout the housing-development cycle rather than assessed
only at project inception.

The framework also provides a more critical way of evaluating technological solutions. Modern methods of construction,
modular construction, alternative materials, and vernacular technologies may reduce particular costs, but technology
should not be evaluated exclusively through unit construction cost. Its systemic implications should be assessed: imported
machinery, specialized finance, local skills, regulatory compatibility, local sourcing, scalability, construction time,
financing costs, and lifecycle performance.

Although Egypt provides the principal analytical context, the framework has broader relevance. Many emerging
economies combine rapid urbanization with constrained housing finance, volatile currencies, imported construction
inputs, infrastructure deficits, complex land markets, and substantial state intervention. The value of the framework lies
in identifying where disequilibrium originates, how it propagates, which relationships amplify it, and where intervention
can most effectively interrupt the transmission pathway.

10. Toward Empirical Operationalization

The conceptual framework proposed here creates several opportunities for empirical development. A future Housing
Diamond Resilience Index could operationalize the model using indicators under each component. For land, potential
indicators could include serviced-land cost, land-price-to-income relationships, allocation time, developable-land supply,
and accessibility to employment. For infrastructure, indicators could include service coverage, transport accessibility,
infrastructure cost per dwelling, service reliability, and household transport expenditure.

Table 4. Proposed dimensions and indicators for future empirical operationalization of the Dynamic Housing Diamond.
Source: Authors’ development based on the Dynamic Housing Diamond proposed in this study and variables identified
in the reviewed literature. These indicators are proposed for future empirical testing and are not measurements or validated
index components reported in the present study.

. . . Potential indicators for | Purpose within a future
Analytical layer Dimension L . .
future empirical testing operational model
Endogenous housing- | Land Serviced-land cost; land- | Assess land availability,
production system price-to-income effective cost, location, and
relationship; land- | accessibility.
allocation time;
developable-land  supply;
accessibility to
employment.
Endogenous housing- | Infrastructure Service coverage; transport | Assess servicing,
production system accessibility; infrastructure | connectivity, and  their
cost per dwelling; service | development- and
reliability; household | household-cost
transport expenditure. implications.
Endogenous housing- | Finance Mortgage interest rates; | Assess producer and
production system loan-to-income household access to finance
requirements; mortgage | and sensitivity to financing
penetration; down-payment | conditions.
requirements;  developer
borrowing costs; subsidy
coverage; repayment
periods.
Endogenous housing- | Building materials Construction-cost indices; | Assess construction-cost
production system local-content ratios; import | exposure, supply
dependence; material-price | vulnerability, and potential
volatility; supplier | substitution capacity.
concentration; energy
dependence.
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Endogenous housing- | Labour Wage levels; productivity; | Assess labour cost,
production system skills availability; | productive capacity, skills,
vocational-training and adaptability.
capacity;  capacity to
implement alternative

construction systems.

Institutional and regulatory

Coordination

and

Planning-approval  time;

Assess institutional capacity

environment adaptability land-allocation procedures; | to coordinate housing inputs
subsidy design; regulatory [and  adapt policy or
adaptability; cross-agency | regulation as conditions
coordination; data | change.
availability.

Macroeconomic External exposure Inflation; exchange-rate | Characterize external

environment volatility; interest-rate | pressures acting on housing
changes; real household- | production and household

income growth; energy-
price movements; foreign-
exchange availability.

purchasing capacity.

System outcome Housing affordability Price-to-income ratio; rent- | Assess household
to-income ratio; residual- | affordability outcomes
income measures; housing- | associated with the
plus-transport expenditure; | interaction ~ of  system
mortgage repayment | conditions.
burden.

Proposed system property

Resilience

Sensitivity of component
costs to shocks; substitution
capacity; recovery time;
continuity of supply; ability
to maintain or restore
affordability under

Test the proposed resilience
concept empirically. These
measures require
methodological validation in
future research.

disturbance.

For finance, indicators could include mortgage interest rates, loan-to-income requirements, mortgage penetration, down-
payment requirements, developer borrowing costs, subsidy coverage, and repayment periods. For building materials,
indicators could include construction-cost indices, local-content ratios, import dependence, material-price volatility,
supplier concentration, and energy dependence. For labour, indicators could include wage levels, productivity, skills
availability, vocational-training capacity, and ability to implement alternative construction systems.

A second set of indicators could measure the external macroeconomic environment: inflation, exchange-rate volatility,
interest-rate changes, real household-income growth, energy-price movements, and foreign-exchange availability. A third
group could assess institutional coordination: planning approval time, land-allocation procedures, housing-subsidy
design, regulatory adaptability, cross-agency coordination, and data availability.

The analytical objective would not simply be to calculate five scores. More importantly, future research should measure
sensitivity between components. How strongly does an exchange-rate movement affect material costs? How rapidly are
construction-cost increases transmitted to housing prices? How do interest-rate changes alter household affordability
across income groups? How much of the initial benefit of peripheral low-cost land is offset by infrastructure and mobility
expenditure? Which construction materials create the greatest exposure to external shocks? Which policy interventions
dampen transmission between components?

A mixed-method empirical strategy would be particularly suitable. Longitudinal economic and construction data could
quantify relationships among inflation, exchange rates, interest rates, material costs, land values, and housing prices.
Expert interviews could identify institutional transmission mechanisms that quantitative datasets cannot capture.
Household affordability analysis could then evaluate whether system-level changes ultimately affect housing expenditure,
accessibility, or adequacy. Structural equation modelling, system dynamics, vector autoregression, or network analysis
could subsequently test relationships among the components.

11. Policy Implications

The Dynamic Housing Diamond suggests that housing-affordability policy should shift from isolated interventions toward
coordinated system management. Housing affordability assessments should incorporate total residential cost, not merely
dwelling price. Location, transport, utilities, financing, maintenance, and access to services influence whether ostensibly
affordable housing remains affordable in practice.
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Housing policy should monitor cost transmission pathways. Construction-material inflation should not be treated
exclusively as an industry problem because it can propagate into developer finance, project feasibility, unit pricing, and
household affordability. Land policy should distinguish between cheap land and affordable urbanization. Peripheral land
may reduce initial acquisition expenditure while generating substantial infrastructure and mobility costs.

Construction innovation should be evaluated through the entire Housing Diamond. A technology that reduces material
costs but increases imported-equipment dependence may reduce short-term expenditure while increasing macroeconomic
vulnerability. Finance policy should simultaneously consider producers and consumers. Household mortgage subsidies
cannot fully compensate for supply-side cost escalation, while developer support cannot guarantee affordability if
households cannot access finance.

Affordability programmes should incorporate adaptive mechanisms. Under volatile economic conditions, fixed eligibility
thresholds, static subsidies, or predetermined project budgets can rapidly become misaligned with market conditions.
Finally, housing policy should increasingly evaluate resilience alongside production volume. The number of housing units
delivered remains important, but it does not reveal whether the system can continue producing adequate housing when
exchange rates, material prices, financing conditions, or household incomes change.

12. Conclusion

Housing affordability is often discussed through its visible outcomes: increasing prices, high rent burdens, inaccessible
mortgages, expensive land, or rising construction costs. These indicators are important, but they represent different
manifestations of a deeper systemic problem. The Housing Diamond offers a useful foundation for understanding that
system because it recognizes that housing production depends upon the interaction of land, infrastructure, finance, labour,
and building materials within an institutional and regulatory environment.

Using Egypt as a critical emerging-market context, this paper has argued that housing affordability cannot be adequately
understood by evaluating each Housing Diamond component independently. Currency depreciation can affect materials,
financing, infrastructure costs, land and investment behaviour simultaneously. Inflation can alter construction costs while
reducing household purchasing power. Financing conditions can constrain both housing production and household access.
Peripheral land can lower initial development costs while increasing infrastructure and mobility burdens. Construction
innovation can reduce material requirements while creating new labour, regulatory, and financing dependencies.
Housing affordability therefore emerges from the interaction of the system rather than the performance of any single
component. The paper consequently proposes the Dynamic Housing Diamond. The framework retains Acioly's five
housing-production inputs while organizing them within three analytical layers: an endogenous housing-production
system, an institutional and regulatory coordination environment, and an external macroeconomic environment.
Affordability is positioned as an emergent outcome at the centre of these relationships.

The framework further introduces a distinction between equilibrium and resilience. Equilibrium concerns whether
housing inputs are available, accessible, and coordinated. Resilience concerns whether those inputs and their relationships
can absorb and adapt to disturbances without transferring disproportionate costs to households. This distinction is
particularly important for housing systems operating under macroeconomic volatility.

For Egypt, the policy implication is not simply that more affordable land, cheaper finance, improved infrastructure, skilled
labour, or lower-cost materials are individually required. All are important. The more fundamental challenge is
maintaining functional relationships among them while economic conditions change. The analytical question therefore
shifts from which housing input is missing to where disequilibrium originates, how it travels through the housing system,
and where intervention can prevent that disturbance from becoming household unaffordability.

Future empirical research should operationalize the Dynamic Housing Diamond through longitudinal indicators, expert
assessment, household affordability data, and quantitative modelling of transmission relationships. Such research could
establish a Housing Diamond Resilience Index and allow comparison across cities, housing programmes, and emerging
economies. The central proposition of this paper is simple but consequential: affordable housing is not produced by the
availability of individual resources; it is produced by the resilient coordination of the entire housing system.
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