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Abstract

This study examines the integration of passive design strategies in residential
buildings within Lahore, focusing on their economic viability, regulatory
compliance, and alignment with Islamic sustainability principles. With the rising
costs of energy and construction, coupled with increased urban housing demand,
passive design offers a financially viable alternative by reducing long-term
operational expenses. However, existing building and zoning regulations—
particularly for 5- and 10-marla units in areas like DHA—pose significant barriers
to its implementation. This research critically examines these regulatory
frameworks and evaluates how they impact the economic feasibility of adopting
passive techniques such as natural ventilation, thermal mass and solar orientation.
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It also explores how Islamic values, including moderation (iqgtisad),
environmental stewardship (khalifa), and equitable resource use, support
sustainable yet affordable housing solutions. Through qualitative analysis of
planning documents and expert interviews with architects, planners, and
developers, the study identifies both constraints and opportunities. The findings
offer evidence-based recommendations for regulatory reform, investment
strategies, and economically sustainable housing policies that are culturally and
ethically grounded. This research contributes to the discourse on green urbanism,
Islamic economic ethics, and cost-effective sustainable housing in Pakistan.

Keywords: Passive Design Strategies; Sustainable Housing; Economic
Feasibility; Regulatory Barriers; Energy-Efficient Construction; Islamic Urban
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Introduction

Urbanisation is reshaping the global landscape at an unprecedented pace. Over
half of the world's population now resides in urban areas, and this figure is
expected to rise to nearly 70% by 2050, according to United Nations projections
(UN DESA, 2019). The implications of such rapid urbanisation are far-reaching,
particularly for developing countries like Pakistan, where infrastructure
development and resource allocation often lag behind population growth. Lahore,
as one of Pakistan’s largest and fastest-growing cities, exemplifies the economic
and ecological pressures associated with this demographic shift. The demand for
housing has spurred a construction boom, but this growth comes at the cost of
rising energy consumption, resource depletion, and environmental degradation
(Qureshi & Lu, 2007). These challenges call for cost-effective and economically
viable solutions in the field of sustainable urban planning and residential

architecture.
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The built environment not only shapes urban lifestyles but also influences
national economic performance. Buildings consume up to 40% of global energy
and contribute significantly to greenhouse gas emissions (IEA, 2022). In Pakistan,
residential buildings account for approximately 45% of total electricity
consumption (NEPRA, 2021), placing an enormous strain on the national power
grid and inflating the country’s energy import bill. Electricity tariffs have steadily
increased, making household energy expenses a major concern for middle-income
families. Furthermore, inefficient housing design exacerbates energy waste,
directly impacting household budgets and national energy security (Rehman et al.,
2017). This inefficiency translates into long-term economic losses—both at the
micro level, through inflated utility bills, and at the macro level, through reduced
productivity during frequent power outages (Raza et al., 2021).

In this economic context, incorporating sustainable design principles in residential
construction is not only environmentally responsible but also financially prudent.
Among the various strategies, passive housing offers a high return on investment
by reducing energy consumption and operational costs over time. Passive
strategies utilise natural energy flows—sunlight, ventilation, and thermal mass—
to regulate indoor temperatures, minimise dependence on air conditioning, and
enhance comfort (Hassan & Lee, 2015). Given Lahore’s scorching summers,
where temperatures often exceed 45°C, passive design significantly reduces the
need for mechanical cooling systems, thereby cutting electricity bills for
homeowners and lowering peak demand on the grid (Khan et al., 2020).
Sustainable architecture typically employs two broad design strategies: passive
and active. Passive design harnesses natural environmental forces to maintain

thermal comfort without heavy reliance on mechanical systems (Olgyay, 2015).
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Examples include strategic window placement for cross-ventilation, thermal mass
for insulation, shaded verandas to reduce heat gain, and optimal building
orientation. These cost-effective techniques—rooted in South Asia’s vernacular
architecture—require minimal technology investment and are economically
suitable for low- to middle-income households (Ahmad, 2019).
Active design, by contrast, involves technologies such as HVAC systems, solar
panels, and automated lighting. While effective, these solutions are often capital-
intensive, require technical maintenance, and are highly dependent on reliable
electricity—an unreliable commodity in many Pakistani cities (Shaikh et al.,
2017). Additionally, active systems powered by fossil fuels increase the carbon
footprint and are vulnerable to fuel price volatility, making them a less sustainable
economic choice in the long run.
Passive design, therefore, emerges as not just an environmentally sustainable but
also an economically strategic solution. It emphasises low-cost interventions,
long-term durability, and compatibility with local conditions—offering a path to
reduced energy bills, enhanced indoor air quality, and greater building longevity.
These benefits are particularly significant in the context of Lahore’s common
residential typologies, such as 5- and 10-marla homes, which house much of the
city’s urban middle class. When passive techniques are modestly integrated with
affordable active systems like LED lighting or solar water heaters, homes can
achieve substantial cost savings and resilience against energy shocks (Rehman et
al., 2021).
The Islamic Ethos of Environmental and Economic Stewardship
Islamic teachings offer not only an ethical framework for environmental

sustainability but also an economic philosophy rooted in moderation, equity, and
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long-term well-being. Foundational Islamic concepts such as khalifa
(stewardship), mizan (balance), amana (trust), and tawheed (unity) emphasise
responsible use of resources and discourage extravagance or wastefulness (israf)
(Foltz, 2003; l1zzi Dien, 2000). In the context of housing, these values promote
energy-efficient design, resource conservation, and socially inclusive
development.

The economic interpretation of Islamic environmental ethics aligns naturally with
passive design strategies. A sustainable home, from this perspective, should not
only minimise environmental harm but also reduce financial waste.
Overconsumption, excessive ornamentation, and energy dependency are
discouraged, while simplicity, functionality, and community welfare are
prioritised (Farooq & Ansari, 1981; Iskandar & Sofuoglu, 2025). This alignment
offers an opportunity to promote energy-efficient housing as both an ethical and
economically rational choice in Muslim-majority societies like Pakistan.
Moreover, Islamic financial instruments—such as sukuk (Islamic bonds) and wagf
(endowments)—can provide innovative and interest-free funding options for
green housing initiatives (EI Gamal, 2006). These tools, coupled with Shariah-
compliant risk-sharing models, can reduce financing barriers for homeowners and
developers looking to invest in passive design. As global interest in Islamic
finance grows, it offers a viable path to scale sustainable housing in economically
inclusive ways.

Policy, Regulatory, and Market Dynamics

Despite its economic and ethical appeal, the widespread adoption of passive
design in Lahore is hindered by restrictive regulatory frameworks. Local building

bylaws, zoning codes, and aesthetic guidelines—such as those enforced by the
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Defence Housing Authority (DHA)—often prioritise uniformity and appearance
over functionality and energy efficiency (DHA Lahore, 2023; LDA, 2020). Such
regulations may inadvertently limit design innovation and cost-saving
alternatives. For example, restrictions on roof treatments, window orientation, or
wall thickness can impede the use of shading devices or cross-ventilation
strategies, which are central to passive design (Ali et al., 2022). This research
investigates how DHA regulations influence the integration of passive design in
5- and 10-marla housing units. Through a review of planning documents and
qualitative interviews with architects, developers, and homeowners, the study
identifies regulatory clauses that either support or constrain energy-efficient
construction. The goal is not to criticise these regulations but to explore ways in
which they could evolve to support economic resilience and environmental
sustainability without compromising safety or aesthetics.
Economic Implications and Business Potential
From a business and investment perspective, passive housing represents both a
strategic challenge and a market opportunity. While initial design planning may
require specialised knowledge, the long-term savings on energy costs present a
compelling value proposition. In a country like Pakistan, where energy prices are
rising and supply is inconsistent, reducing reliance on mechanical cooling and
heating yields immediate household-level economic benefits (Shaikh et al., 2017).
Passive design can also enhance property values by improving thermal
performance, air quality, and building lifespan—making homes more attractive to
both buyers and investors.
For real estate developers, architects, and construction firms, integrating passive

strategies can differentiate their offerings in a competitive market. As consumer
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awareness of climate change and energy costs grows, demand for eco-friendly
homes is likely to rise. Early adoption of sustainable design can unlock new
market segments, access green financing, and stimulate innovation in materials
and construction techniques. Furthermore, retrofitting existing homes with passive
features creates new business opportunities and jobs—contributing to the broader
green economy.

This study contributes to the literature on sustainable commerce and
environmental economics by analysing the cost-benefit trade-offs of passive
housing in Lahore’s urban landscape. It explores the market dynamics, material
supply chains, consumer behaviour, and regulatory economics relevant to
sustainable real estate. The findings aim to inform policy decisions, guide
investment strategies, and inspire entrepreneurial ventures in energy-efficient
housing.

Objectives

e To examine how passive design strategies can be incorporated into residential
homes in Lahore under current regulatory constraints.

e To analyse how existing building regulations, particularly for 5- and 10-marla
houses, either facilitate or restrict the use of passive design features.

e To identify specific passive design techniques that are economically feasible
and Islamically sustainable in the context of Lahore’s urban housing.

e To propose recommendations for integrating passive design strategies into
regulatory frameworks to enhance environmental, economic, and ethical
sustainability.

Research Questions

e How can passive design strategies be effectively integrated into residential
housing in Lahore within the limits of current building regulations?

e In what ways do Lahore's housing regulations—particularly for 5- and 10-
marla units—contribute to or constrain the use of passive design features?
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e Which passive design techniques are most suitable for economically and
islamically sustainable housing in Lahore?
e What policy or regulatory changes can better support passive design
integration in future housing developments?
Literature Review
Designing energy-efficient residential buildings that ensure thermal comfort is
increasingly vital amid rising energy costs, growing urbanisation, and escalating
environmental degradation. Passive design strategies—including natural
ventilation, solar orientation, thermal mass utilisation, and daylight harvesting—
have been widely recognised for their potential to improve building performance
while reducing energy reliance. Foundational studies by Olgyay (1963) and
Givoni (1998) affirm that these approaches can substantially lower energy
consumption and enhance occupant comfort. In Lahore’s hot, arid climate with
high energy demands, these strategies offer critical relief against overdependence
on air-conditioning systems. Energy costs in Pakistan have steadily increased over
the years (NEPRA, 2021), making passive design not only environmentally but
also economically advantageous. Lower electricity consumption directly
translates to reduced utility bills, a key concern for middle-income homeowners.
Additionally, buildings with passive features tend to have lower lifecycle costs,
making them attractive from an investment perspective (IEA, 2022).
However, the adoption of passive strategies is often hindered by rigid building
regulations. Steemers and Yun (2009) argue that despite the proven effectiveness
of passive design, local codes often lack the adaptability to support its widespread
implementation. In Lahore, building regulations within housing authorities such
as the DHA or LDA present a mixed landscape—some clauses are enabling,

while others are restrictive. For example, Clause 22 mandates minimum setbacks
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that can facilitate cross-ventilation and daylight access. Similarly, Clause 29
encourages natural ventilation, and Clause 67 provides incentives for solar energy
installations, offering financial benefits to homeowners who invest in renewable
systems. Nevertheless, empirical evidence suggests that these provisions are not
sufficient for comprehensive passive design. Abbas and Khokhar (2021) identify
specific barriers such as restrictions on fagade projections, bans on rooftop
shading devices, and height limitations. These rules inhibit the use of advanced
features like deep overhangs, solar chimneys, and green roofs—all of which could
otherwise reduce cooling loads and operational costs. Rashid (2016) further
highlights how regulatory insistence on visual uniformity limits architectural
diversity, deterring cost-effective, performance-driven innovation.

As a result, architects often rely on modest interventions—recessed windows,
internal courtyards, and reflective surfaces—that provide some thermal relief but
fall short of maximising energy savings. Saeed et al. (2020) advocate for a
transition from prescriptive to performance-based codes, which could allow
greater design flexibility. Such a shift would not only support more efficient and
climate-resilient buildings but also foster cost-effective design practices that
reduce long-term energy expenditures (Almufarrej & Erfani, 2023).

Importantly, the literature also highlights the ethical and religious dimensions of
sustainable housing. Islamic architecture has historically embraced climate-
responsive strategies such as wind catchers (badgirs), courtyards, and
mashrabiyas—features that exemplify environmental stewardship. These practices
align with Islamic principles such as moderation (wasatiyyah), avoidance of waste
(israf), and balance with nature (mizan), as emphasised in the Qur’an (7:31).

Reintegrating these traditional principles in modern design can contribute to both
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environmental preservation and cultural identity. Moreover, Islamic sustainability
aligns closely with economic justice, particularly the idea of reducing resource
wastage to support community well-being. Affordable, energy-efficient homes
can reduce household expenses and contribute to equitable urban development.
By embracing Islamic ethics, passive design can serve as a spiritual and financial
motivator for homeowners—especially in a socio-religious context like Pakistan.
Overview of Core Passive Design Strategies
This study focuses on five primary passive strategies and their application to 5-
and 10-marla housing units in Lahore:

1. Building Orientation: Positioning buildings to maximise solar gain in winter
and minimise heat in summer, while capturing prevailing wind patterns for
natural cooling.

2. Insulation and Thermal Mass: Utilising high-mass materials to stabilise
indoor temperatures, reducing dependency on mechanical systems.

3. Shading Devices: Implementing overhangs, vertical fins, and pergolas—
either constructed or vegetative—to minimise direct solar exposure and lower
cooling loads.

4. Cross-Ventilation: Ensuring strategic placement of windows and vents to
allow airflow, minimising fan or AC usage.

5. Daylight Harvesting: Designing window and skylight configurations to
maximise natural lighting, thereby cutting electricity consumption.

Each strategy, when implemented effectively, offers both economic (e.g., utility
savings, reduced maintenance) and Islamic (e.g., stewardship, moderation)
benefits.

Regulatory Framework and Compatibility with Passive Design

Lahore’s regulatory environment offers a mix of enabling and inhibiting clauses:
Enabling Clauses

o Clause 22 (Setbacks): Creates room for cross-ventilation and solar access.
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Clause 29 (Ventilation & Lighting): Mandates naturally lit and ventilated
interiors.

Clause 67 (Solar Incentives): Offers exemptions for solar panel installations.
Clause 22 Note (Pergolas): Permits pergolas within setback margins, which
can aid in shading.

Restrictive Clauses

Clause 36.p: Prohibits rooftop shading devices such as louvres and solar
chimneys.

Clause 24.a: Caps projections of facade elements, limiting shading
innovation.

Clauses 23 & 24: Restrict height and volume, hampering design flexibility.

These conflicting regulations create a tension between formal compliance and

performance optimisation.

Constraints and Opportunities for Integration

While regulations pose limitations, they also offer design loopholes that can be

tactically leveraged. For instance:

Cross-Ventilation: Window alignment can utilise setbacks without breaching
codes.

Daylighting: North/south window orientation and internal courtyards can
optimise lighting while remaining code-compliant.

Thermal Mass: Internal brick walls and concrete slabs can provide cooling
without requiring external projections.

Cool Roofs: Though green roofs may be restricted, reflective materials can
legally reduce heat absorption.

Such adaptations allow for cost-effective solutions even within current

constraints, particularly for 5- and 10-marla houses that dominate Lahore’s

middle-class housing market.
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Design Adaptation in 5- and 10-Marla Houses
These plot sizes present both a challenge and an opportunity. Their compact
footprints often restrict ventilation paths and facade flexibility. However,
economically smart and culturally relevant strategies—such as internal
courtyards, wind catchers, and shaded jalis—can mitigate spatial constraints.
Recessed balconies or vertical shading panels provide privacy and sun control, all
while adhering to Islamic principles and lowering energy bills.
Space optimisation is crucial. Passive strategies here do not require high-cost
interventions but thoughtful design. For example, a strategically placed courtyard
not only ensures airflow but reduces artificial lighting needs—offering utility
savings and enhancing comfort.
Policy and Planning Implications
The literature strongly supports a regulatory paradigm shift. Transitioning from
prescriptive to performance-based codes would enable greater design innovation,
cost savings, and energy efficiency. Regulatory tools such as modular templates,
digital compliance software, and eco-certifications could streamline this
transition.
From an economic standpoint, enabling passive design encourages:
e Reduced energy consumption and operational costs for homeowners.
e Growth in the green construction sector and local eco-material markets.
« Job creation in energy auditing, sustainable consultancy, and eco-retrofitting.
Moreover, islamically rooted environmental campaigns could promote
widespread cultural acceptance, framing passive design as a moral obligation
rather than a luxury.
Religious, Economic, and Ethical Synthesis

Islamic environmental ethics naturally align with passive housing objectives.
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Historically and theologically, Islam promotes resource moderation,
environmental harmony, and social equity—principles that strengthen the case for
sustainable housing. Combining these values with economic rationality—such as
lifecycle cost savings, energy affordability, and enhanced property value—
provides a compelling argument for regulatory reform.
While Lahore’s current regulatory framework offers a partial platform for passive
housing design, significant opportunities exist to enhance its effectiveness. A shift
toward flexible, performance-oriented, and Islamically aligned regulations—
combined with economic incentives—could catalyse a transformative movement
in sustainable urban housing. This integrated approach balances technical
feasibility, economic affordability, and religious responsibility, setting the stage
for more equitable and resilient urban development in Pakistan.
Methodology
This study uses a qualitative document analysis approach to examine how passive
design strategies align with Lahore’s residential construction regulations,
particularly for 5- and 10-marla houses. It evaluates whether existing bylaws
enable or restrict key passive elements such as sun orientation, natural ventilation,
thermal insulation, shading, and material use.

Data Collection involved reviewing official DHA and government sources,

including:

. Building Bylaws and Architectural Guidelines

. Land Use and Planning Standards

. Amendments related to energy, height, setbacks, and materials

These documents were sourced from DHA Lahore, planning agencies, and
national regulatory bodies. Relevant insights from urban planning literature and

the National Energy Efficiency and Conservation Standards of Pakistan were also
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included.
Reliability and Validity were ensured through careful source selection, repeated
document reviews, and thematic consistency. A deductive coding framework
based on passive design themes guided the analysis.
Analysis compared regulatory clauses with ideal passive housing practices to
highlight support, conflict, or gaps. Recommendations were made considering
economic sustainability and Islamic ethical values, aiming to support affordable,
environmentally responsible housing in Lahore.This methodology links policy
review with sustainable design goals, offering insights into improving Lahore’s
housing regulations.
Results and Discussion
With Lahore’s rapid wurbanisation, there is growing concern over the
environmental and energy impacts of its expanding residential developments,
especially under influential authorities like the Defence Housing Authority
(DHA). As global and local pressures push for sustainable housing, this study
explored how DHA’s building regulations facilitate or hinder the adoption of
passive design strategies for 5- and 10-marla houses, which make up a significant
share of the city's residential fabric (Saeed, Javed, & Khalid, 2020). Passive
design leverages natural environmental conditions—such as sun orientation,
ventilation, and thermal mass—to maintain indoor comfort with minimal energy
input. The findings reveal that while some DHA regulations indirectly allow
passive strategies, there remains a substantial disconnect between policy and
practice when it comes to supporting energy-efficient, climate-responsive

architecture (Rashid, 2016; Olgyay, 1963).
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1. Building Orientation
One of the key findings is the absence of regulatory encouragement for optimal
building orientation. Passive design ideally requires buildings to be oriented along
the north-south axis to minimise solar heat gain and maximise natural daylight
(Givoni, 1998). However, DHA's master planning predefines plot orientations,
leaving architects and homeowners with limited flexibility to align their structures
with solar or wind paths. As a result, building orientation—arguably the most
fundamental aspect of passive design—is largely overlooked, which negatively
affects energy savings and indoor comfort (Defence Housing Authority [DHA],
2014).
2. Setbacks and Open Spaces
Setback rules are strictly enforced in DHA’s residential planning, and while they
can aid cross-ventilation and natural lighting, their uniformity across plots reduces
their environmental potential. These static dimensions ignore contextual
variations such as prevailing wind directions and adjacent structures, leading to a
missed opportunity in enhancing passive airflow and shading, both of which are
critical in a hot and semi-arid climate like Lahore's (Watson & Labs, 1983).
3. Window Placement and Ventilation
The review found that the regulations do not prescribe strategies for optimising
window size, placement, or pattern to enhance ventilation and daylighting. While
privacy and uniform aesthetics are often prioritised in DHA neighbourhoods
(Rashid, 2016), these constraints limit the potential of windows to serve as
passive cooling and lighting tools. In a typical passive design framework,
strategically placed windows can drastically reduce dependency on mechanical

systems, improving indoor comfort and lowering electricity bills—an
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economically significant factor for middle-income households (Steemers & Yun,
2009; Hyde et al., 2007).

4. Use of Thermal Mass and Building Materials

DHA regulations do not limit the use of high thermal mass materials like concrete
and brick, which inherently contribute to passive temperature regulation by
absorbing heat during the day and releasing it at night (Givoni, 1998). However,
no incentive structure or guidance encourages the selection of materials for their
energy performance (Hyde et al., 2007). Literature suggests that cities aiming for
low-carbon development should adopt material regulations that reward energy-
saving properties, especially in climates with wide temperature swings.

5. Roof Design and Shading Elements

Roof structures, including ventilated roofs, pergolas, overhangs, and even green
roofs, are all important passive cooling elements. Yet DHA bylaws barely
acknowledge these options, treating them more as decorative features than
functional necessities (DHA, 2014). The over-reliance on cemented rooftops
further exacerbates urban heat island effects, while ignoring affordable,
sustainable alternatives that could reduce indoor temperatures significantly.
Studies have shown that green roofs, for instance, can reduce roof surface
temperatures by 30-40%, leading to up to 25% lower cooling energy demand
(Attia et al., 2018).

6. Lack of Explicit Sustainability and Energy Guidelines

Perhaps the most telling result is the total absence of any direct references to
sustainability, energy efficiency, or environmental responsiveness in the building
codes. Regulatory documents fail to mention even basic passive design principles,

let alone offer performance metrics or compliance tools (DHA, 2014). This gap
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not only indicates a lack of regulatory vision but also represents a missed
opportunity to align urban planning with national goals on energy conservation
and climate action (Pakistan Ministry of Energy, 2020).
Integration with Economic and Islamic Sustainability
Passive housing, by reducing operational energy demand, contributes to economic
sustainability by lowering household utility costs—an important consideration for
middle-income groups residing in 5- and 10-marla units. Over time, such savings
can offset slightly higher initial investments in design modifications or better
materials (Steemers & Yun, 2009). Studies in similar urban contexts (e.g., India
and Iran) confirm that passive strategies yield a favourable cost-benefit ratio,
especially in warm climates (Hyde et al., 2007).
From an Islamic ethical perspective, passive housing aligns with the principles of
conservation (ihsan) and avoiding waste (israf). Architecture that minimises
environmental harm, promotes health through natural ventilation, and conserves
energy adheres to these values. By promoting low-carbon and resource-conscious
living, passive design supports both worldly and spiritual well-being,
strengthening the case for its regulatory inclusion.
Summary of Key Findings

e Regulatory Gaps: Building codes lack guidance on solar orientation,
ventilation strategies, or thermal material performance.

o Missed Potential: Existing elements like setbacks and brick construction
could support passive design but are underutilised due to rigid
implementation.

e Economic Untapped Value: Passive housing can significantly reduce energy
costs in the long run, but lacks formal support mechanisms.

e Cultural Disconnect: Regulations ignore local climatic conditions and values
rooted in environmental responsibility and Islamic ethics.
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DHA Lahore's building regulations neither explicitly support nor actively obstruct
passive design integration, but their silence on the matter results in lost
opportunities for climate-responsive, affordable housing. As Pakistan grapples
with energy crises and urban heat challenges, aligning residential codes with
passive design principles is both a technical necessity and a socio-ethical
obligation. Encouraging passive housing through regulation will not only lead to
economic and environmental benefits but also reinforce sustainable urban
development aligned with national and cultural values.
Future regulatory frameworks must integrate passive design guidelines,
incentivise sustainable materials, and prioritise flexibility in planning. Doing so
will allow cities like Lahore to lead by example in crafting an urban fabric that is
environmentally, economically, and ethically sustainable.
Conclusion
The use of passive design approaches in the scope of DHA Lahore Construction
Regulations 2014 can be included up to a medium level, but not without
limitations. A policy of prescribing setbacks that demand natural lighting and
ventilation in buildings and buildings passively naturally, would automatically
propagate passive design principles, to apply cross-ventilation, daylight
maximisation, and solar integration to the rooftop (Watson & Labs, 1983). Also,
rewards such as waving of fee on the installation of solar systems encourage
energy efficiency. Nonetheless, limited integration area constraints are the harsh
rules that govern the structures of the roof, sunshade projections (not more than 2
feet), and capping building height (DHA, 2014). Such restrictions have the
potential to compromise the performance of thermal insulation, stack ventilation

and advanced solar shading systems. The cause-and-effect ramifications of these
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regulations indicate that the design freedom is lost, despite the intention that may
prove to be sustainable; architectures are now forced to rely on the more subtle
means of integration, recessed openings, inner courts, and reflective materials
(Olgyay, 1963). However, the practical application of these strategies is limited by
rigid regulations that restrict architectural freedom. For example, sunshade
projections are limited to just 2 feet, rooftop structures like shading devices and
louvres are disallowed, and building heights are capped, regardless of passive
ventilation benefits. These restrictions can negatively affect the performance of
thermal insulation techniques, hinder the functionality of stack ventilation
systems, and prevent the implementation of effective solar shading solutions. The
cumulative impact of these limitations demonstrates a disconnect between the
intention of sustainability and the actual capacity for its execution. While the rules
may be aimed at encouraging environmental responsiveness, they unintentionally
reduce design flexibility and limit the full potential of passive strategies. In
conclusion, although DHA regulations permit passive design to some specific
limit, the rigidity of the regulation constrains the potential of such a design. With
such restrictions reviewed, the way of more nature-responsive and energy
efficient residential buildings in future might be created.

Future Recommendations

To bridge the gap between sustainable intent and practical implementation in
DHA Lahore's residential developments, the following recommendations are
proposed:

1. Incorporate Passive Design Guidelines into Building Bylaws:

DHA should explicitly integrate passive design principles—such as optimal

building orientation, ventilation paths, and thermal mass utilization—into its
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construction regulations. Clear directives and illustrative guidelines can help
architects design climate-responsive homes while remaining compliant with legal
standards.

2. Allow Greater Flexibility in Architectural Elements:

Regulations should be revised to allow for greater flexibility in features essential
to passive design. These include increasing the permissible length of sunshade
projections, allowing rooftop shading structures and ventilated pergolas, and
reconsidering height restrictions when justified by passive ventilation or solar
access needs.

3. Establish Performance-Based Incentives:

Incentive programs should reward designs that meet or exceed defined energy
efficiency benchmarks. This could include expedited approval processes, reduced
permit fees, or bonuses in Floor Area Ratio (FAR) for homes incorporating
validated passive techniques like solar orientation, stack ventilation, or green
roofs.

4. Develop Climate-Sensitive Zoning Policies:

Future planning of residential zones should consider local wind patterns, sun
paths, and microclimates. Orienting plots to favor north-south alignments and
encouraging staggered layouts can improve access to natural ventilation and
daylight across the community.

5. Promote Sustainable Building Materials:

Material guidelines should encourage the use of high thermal mass and locally
sourced low-carbon materials. Introducing a points-based material selection
system tied to energy performance could guide homeowners and developers

toward more sustainable choices.
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Educate Stakeholders on Passive Design:

Workshops, design manuals, and certification programs should be developed for

architects, builders, and homeowners. Raising awareness of the economic and

environmental benefits of passive strategies will encourage voluntary adoption

even in the absence of strict regulations.

7.

Align with National and Islamic Sustainability Goals:

Regulatory reforms should be aligned with Pakistan’s National Energy Efficiency

and Conservation policies and resonate with Islamic principles of stewardship

(khilafah) and moderation (wasatiyyah). This alignment can provide both policy

coherence and cultural legitimacy for sustainability transitions.
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