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Why do we build buildings?

▪ Safety, security and protection against extreme outside weather

▪ Therefore: High exposure to indoor environment

Source: Mannan and Al-Ghamdi, 2021
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Why do we build buildings?

▪ Safety, security and protection

▪ Comfort

▪ Productivity

▪ Health

▪ Happiness?
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UN SDGs, 2015

UN SDGs
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Pakistan SDGs 
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A good house or living facility improves the quality of life while a faulty

and poorly designed house does not fulfil the demands of its

inhabitants.

Rapid growth in housing and construction sector

• increasing population,

• technological development,

• professionals, and skilled labour

Many countries are still facing the problems and challenges:

• housing shortage,

• lack of policies,

• poor planning and design,

• improper facilities and services,

• unaffordability of housing,

• unavailability of low-cost housing, etc.

Housing

(Mahar, 2012)
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Housing

(PSLM, 2019-20)
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Housing

(PSLM, 2019-20)

%age of household by number of rooms

Material used for roof
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Housing shortage

▪ We are short of 10 million houses in Pakistan (PLSM, 2019-20).

▪ Housing gap in Punjab was 2.3 million units in 2017. It will be 11.3

million units by 2047 (World Bank, 2022).

▪ The annual housing demand in 2025 will be 1.24 million units (ilaan,

2023).

Housing Issues

Housing paradigm shift model (Mahar et al., 2019)
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Introduction
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Building and construction sectors are

responsible for almost

▪ 15% of direct CO2 emissions

▪ one-third of total global final energy

consumption

The major areas of energy consumption in

buildings are:

▪ HVAC (almost 35% of total building

energy);

▪ Lighting (11%);

▪ Major appliances (water heating,

refrigerators and freezers, dryers)-18%;

▪ remaining 36% in miscellaneous areas

including electronics.

Energy
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Energy usage and demand is increasing globally due to:

• Increasing urban population

• Use of latest devices and technologies

• Expansion in the user’s net

Several countries including Pakistan are facing problems such as; 

energy shortage, distribution, demand and supply gap and line losses. 

Energy

Source: PES, 2022
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▪ Household sector consumes nearly half of the electricity

▪ Most of the buildings are not designed according to climate 

considerations

▪ Use of concrete and single glazed glass is very common

Source: PES, 2022

Energy Consumption
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▪ Considering the energy problems and rising energy prices there is a 

need to reduce the household energy consumption 

Source: PES, 2022

Energy Consumption
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Source: CNBC, 2023
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Impact of passive energy

efficiency measures on cooling

energy demand

Source: Bughio et al., 2021

Energy
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Fuel poverty is the condition by which a household is unable to afford to 

heat (or cool) their home to an adequate temperature. 

It is caused by low income, high fuel prices, poor energy efficiency, 

unaffordable housing prices and poor quality private rental housing.

Fuel (Energy) Poverty

(Sohail and Fatima, 2022)

Mean Electricity Expenditure by Income Quintiles
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Fuel (Energy) Poverty

(Qurat-ul-Ann and Mirza, 2021)

Multidimensional Energy Poverty Index (MEPI)
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Thermal Comfort

Factors that influence thermal comfort

*Human behavioural adaptations
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Cooling Potential of Earth-to-Air Heat Exchangers in Karachi

Thermal Comfort

(Bughio et al., 2022)



© Waqas Mahar 2023

Name

22

Cooling Potential of Earth-to-Air Heat Exchangers in Karachi

Thermal Comfort

(Bughio et al., 2022)
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Cooling Potential of Earth-to-Air Heat Exchangers in Karachi

Thermal Comfort

(Bughio et al., 2022)
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Thermal comfort of houses in Quetta

Thermal Comfort

(Mahar et al., 2019)

Comfort analysis of a house in Quetta

Based on ASHRAE 55 adaptive comfort model
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Parametric analysis

Strategies 
Name Description Comfort 

Hours (%) 
Comfort 
Improvement 
(%) 

Thermal mass  Case 
A 

The thickness of the external walls was doubled from 
0.34 m to 0.6 m. This raised the thermal resistance from 
0.69 to 1.17 m2 K/W. 

43.9 Yes (1) 

Low U-value 
windows 

Case 
B 

U-value of the external windows was reduced from 5.7 
to 1.4 W/m2 K  i.e. to double glazing. 

43.1 Yes (0.2) 

Low U-value 
windows  

Case 
C 

U-value of external windows was reduced from 5.7 to 
0.7 W/m2 K  i.e. to triple glazing. 

44.3 Yes (1.4) 

 

Low U-value roof Case 
D 

An insulated roof composed of asphalt and 
plasterboard. This raised the thermal resistance from 
0.3 to 3.8 m2 K/W. 

53.6 Yes (10.7) 

Low U-value walls  Case 
E 

Three layered external walls: concrete walls (0.1 m), R-
13 mineral fiber insulation (0.1 m), and concrete walls 
(0.15 m). This raised the thermal resistance from 0.6 to 
3.2 m2 K/W. 

45.1 Yes (2.2) 

Combination of 
strategies  

Case 
F 

Combination of Cases D and E. 56.1 Yes (13.2) 

Combination of 
strategies 

Case 
G 

Combination of Cases C, D, and E. 57.5 Yes (14.6) 

Combination of 
strategies and 
ventilation 

Case 
H 

Combination of Cases C, D, and E, and full day 
ventilation in summer. 

58.5 Yes (15.6) 

 

(Mahar et al., 2019)
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Challenges

Real challenges (Pakistan)
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Barriers to EE and Conservation in Pakistan

▪ Institutional and Regulatory Barriers

▪ Economic and Financial Barriers

▪ Technical and Operational Barriers

▪ Informational Barriers

Barriers
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Characterization

Benchmarking

Measurement

Monitoring

Assessment

Auditing

What we should be

doing?
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▪ Knowledge creation and knowledge sharing

▪ Revision of the National Housing Policy 2001

▪ Houses: Comfortable, Energy efficient, climate responsive

▪ Focus on Alternative and Renewable energy resources

▪ Active role and participation of building/ planning and energy experts

▪ Building and Energy codes and compliance (new and existing

buildings)

▪ Energy labelling of appliance and devices.

▪ Research, innovation, promoting local industries and awareness

programs

Way Forward…
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Thank You 

Email: architectwaqas@hotmail.com

Web: https://www.architectwaqas.com/

mailto:architectwaqas@hotmail.com
https://www.architectwaqas.com/
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