
199

Energy Efficiency in Historic Buildings 2018

Energy efficiency assessment of Indo-Saracenic 
buildings in India

Ar. S. Choudhary, Dr. S. Pipralia and Dr. N. Kumar

Department of Architecture and Planning, Malviya National Institute of Technology, (MNIT), Jaipur, 
India. Email: jaysee7@gmail.com; pipralia@gmail.com; nkumar.arch@mnit.ac.in

Abstract – In today’s globalized world when the architecture fraternity is 
posed with dilemmas of making choice between global or regional; green or 
gadget; economic or trendy; questioning significance of historical structures 
and their use in the contemporary and the future societies has become even 
more pertinent. Distinctively, for the third world countries like India where 
historic architecture forms an integral and important part of the social fabric of 
the cities, the position and role of these structures need to be re-established. 
Current national and international imperatives to curb energy use and reduce 
greenhouse-gas emissions across the world have triggered intensive efforts to 
formulate guidelines for new and furbishing existing buildings towards energy 
efficient construction. Along with a new aesthetic language the Indo-Saracenic 
architecture also introduced a new building typology of public use buildings 
like hospitals, state administration offices, educational institutes, theatres, 
public libraries, museums and town halls to the Indian society. Thus energy 
performance evaluation of these buildings becomes an intriguing subject of study.
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1. INTRODUCTION

India has been host to several cultures of the world since ancient times; all 
of which have added to the richness of her architectural heritage by suitable 
amalgamation of styles, adaptations to the local climate, introduction of new 
building materials, varied display of technical know-how and numerous interpreta-
tions of the native craft skills. Along with their own kings and rulers, foreigners like 
Islamic rulers, the Mughals, Portuguese as well as the British have given mesme-
rising structures to the country’s skyline, amalgamating the local style and adding 
newer elements to the existent architectural fabric of the place.

An accretive character permeates Indian architecture throughout the recog-
nized periods in history and each period has seen a conscious mixing of styles 
and the creation of a new hybrid architecture. One such initiative, gave birth 
to the Indo-Saracenic Architecture style, an eclectic mix of European, Hindu 
and Mughal building elements. Despite being a symbol of colonialism, the 
Indo-Saracenic architecture was “modern” and incorporated much of the taste 
of its time. The style has been an inspiration to a lot of public and administrative 
architecture of the post independent India.

Along with a new aesthetic language, the Indo-Saracenic architecture also 
introduced a new building typology of public buildings to the Indian society; 
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hospitals, state administration offices, educational institutes, theatres, public 
libraries, museums, and town halls. Most of these Indo-Saracenic buildings are 
still functional and can be categorized as ‘living heritage’. Owing to their present 
status, of being used as buildings of everyday use and not only as monuments of 
historical importance, the inter-relationship of social, cultural, climatic parameters 
and architectural character of these buildings becomes even more complicated. 
The energy performance evaluation of these buildings thus becomes an intriguing 
subject of study.

Current national and international imperatives to curb energy use and reduce 
greenhouse-gas emissions across the world, have triggered intensive efforts to 
formulate guidelines for new buildings and furbishing existing buildings towards 
energy efficient construction. Along with regulations and guidelines, several 
countries have also developed voluntary standards, encouraging sustainability 
and higher energy efficiency buildings [1][2][3][4][5].

It can be understood, that in fast developing economies, energy consumption and 
production trends are even more demanding. In third world countries like India, 
a sincere effort to achieve energy efficiency in all sectors, especially buildings, is 
needed.

The Indo-Saracenic style, iconic to the typology of public buildings across 
the country, forms an integral part of the cultural and material resource of the 
country. These buildings, mostly under government ownership and largely for 
public usage, are used by many people, and thus demand a considerable part of 
societal energy use. Thus, there is a need to find ways to balance the needs of 
building preservation and energy conservation simultaneously.

The paper is a part of a PhD research work undertaken by the authors and 
discusses the status of the Indo Saracenic buildings as a part of the built heritage 
of the country. The paper also proposes to establish a need to conduct an energy 
efficiency assessment for this vast stock of historic buildings in India.

In the present times, when the science of making energy efficient building and 
identifying an appropriate aesthetic language for the contemporary built form are 
among the major challenges to the architecture fraternity, studying the delicate 
balance achieved between the two fields in an architectural style from history 
would add value to the theory of architectural history for India and also make 
Indo-Saracenic style a more useful reference for climate responsive building 
designs in future.

2. THE INDIAN SCENARIO

In India, various policy instruments to promote energy efficiency, have been in 
place since the 1970s. The Bureau of Energy Efficiency (BEE), Government of 
India in association with The United States Agency for International Development 
(USAID), has developed Energy conservation building code (ECBC) to improve 
energy efficiency in buildings. The first code for new buildings was adopted in 
2007 and targeted exclusively large commercial buildings, that have, at least, a 
connected load of 500 kW or a contract demand of 600 kVA [6]. It consists of 
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prescriptive energy performance methods and sets requirements for different 
building components, such as air conditioning, artificial lighting, envelope, water 
heating, etc. The project has further carried out a number of activities ranging 
from developing an institutional framework for capacity building to benchmarking 
and demonstration projects across the country. The ECBC, however, is currently 
not mandatory across the country due to a number of challenges such as lack of 
appropriate knowledge and capacities at various government and private levels, 
limited availability of trained designers and architects, and the absence of suitable 
energy-efficient materials and equipment in the local market [7].

Globally, building energy performance and energy disclosure have been seen 
as important policy tools to improve energy efficiency in the building sector. For 
India, in order to put more emphasis on energy efficiency in existing buildings 
to consolidate the efforts related to benchmarking and labelling of commercial 
buildings, there is a need to take up energy audits, energy efficiency project 
implementation through energy service companies, measurement, and verifi-
cation of existing built stock. A key performance indicator based on these reports 
and decision making with reference to specific cultural and social indicators, 
needs to be developed [8].

India is a huge reservoir of historic buildings. Its entire built heritage, listed or 
not, is a witness to the country’s vast history and to the development of its social 
and constructional practices. With only 25 edifices listed as World Heritage 
Monuments by UNESCO, about 3,650 to be protected by national agencies, 
several thousand to be protected by state-level agencies, and many more 
unlisted and unprotected, the task of capacity building in studies related to histo-
rical monuments in India is onerous. The country has regulations and laws for 
governing the historic structures with their owns limitations and conservative 
approaches; at the centre, the Monuments and Antiquities Act, 1952, is only 
restricted to protected monuments in the country. This was an amendment to 
an earlier Act of 1901 framed by the Archaeological Survey of India (ASI). At the 
State level, the Monuments and Antiquities Act, 1961, is adopted for protected 
monuments by most states. Some states have their own set of regulations for the 
maintenance and upkeep of the historic structures as laid out by their respective 
local bodies or archaeology and museums departments. The acts for the most 
part take into consideration the protected monuments which are very few. Most 
of the regulations and acts are concerned more about the exterior façade and the 
aesthetic characteristics of the buildings only.

Most of the Indo-Saracenic buildings are being used for public purposes like 
educational institutes, hospitals and government administrative offices and not 
only as heritage monuments on display as architectural wonders.

The staff in charge of these public buildings have no or very limited knowledge 
of the historic importance and preservation, which further leads to unplanned 
usage and changes to the building. The users of the buildings often find the 
historic importance and heritage values of the building a constraint to the use of 
the property. The public opinion of the historic buildings is moreover related to the 
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tourism prospects of the structures and the people mostly attach the cities and 
towns with the iconic buildings and the social and political stories attached with 
them.

The present use of these historic buildings for public activities like railway 
stations, hospitals, educational institutes and government offices, make them 
more vulnerable as well as important cases for study. Table 1 shows references 
of studies for historic buildings and their conclusions. Taking into consideration 
the contribution of studies conducted in climatic zones similar to India; it is well 
established that their historic buildings are climatically more adapted and incor-
porate passive strategies for achieving thermal comfort indoors. Holistic quanti-
tative studies to understand and analyse the phenomenon scientifically have 
been missing for India which further lead to lack in learning from these historical 
buildings.

3. SCOPE OF STUDY: INDO-SARACENIC ARCHITECTURE

The development of architecture of the colonized nations, exhibits unique charac-
teristics owing to the amalgamation of the native and foreign styles leading 
to a new discourse of architecture in a very short span of time. The architec-
tural spectrum of British colonial architecture in India comprises of bungalows, 
barracks, institutional and technical infrastructure originally built to accom-
modate the everyday operations of the colonial administration and the needs of 
both “native” and “European” employees that served in its civilian and military 
branches. The revolt of 1857 was a turning point in the history of British India 
and had a significant impact on the British psyche. Henceforth a politically 
conscious use of architecture was adopted by the then Governors. The buildings 
were intended to make an impression, both on the Indian population, and on 
the neighbouring European nations. Indian Saracenic, is a term coined by the 
British upon a mixed architecture, of Hindu, Mughal and their own, and has been 
defined by various historians, architects and writers with their own perspective. 
Characterized by amalgamation of architectural elements of European and Indian 
architectural styles, its conception was always a combination of “European 
science” and native art of “traditional” forms with “modern” functions. The choice 
and mix of elements varies within different cultural regions of India depending on 
political biases, relationship of local rulers with the British and creative ingenuity 
of architect/engineer in handling local geo-environmental factors [9].

Though Indo-Saracenic architecture was a brief movement in time as compared 
to its other contemporaries like Mughal or Persian architecture, it left a permanent 
mark on the Indian architectural heritage and can be credited for lot of modernist 
elements adopted by independent India. The most important features of the 
buildings of this revival can be seen in Figure 1.

Mostly, government owned institutional buildings such as administrative and 
collector’s offices, law courts, municipal headquarters, railway stations, and 
universities, were built in this style and are still used largely for the same 
purposes. Designers to these buildings were often British officers appointed 
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Table 1. Review of Qualitative studies on climatic adaptations and use of passive elements in 
Historic architecture

Literature reference Place of  
study

Type of  
study and 
cases cited

Elements  
studied

Conclusions drawn

E. Plrianto. (2000) Tropical-
Humid architecture in natural 
ventilation efficient Point 
of View; A Reference of 
Traditional Architecture in 
Indonesia.

Java Island, 
Indonesia 

(Tropical  
Humid)

Comparative

Traditional, 
Colonial, 
Modern

• Building  
  orientation

• Roof shape

• Natural  
  ventilation  
  in spaces

Traditional archi-
tecture indicates direct 
relationship between 
form, climate and culture 
and is found to be more 
comfortable because of 
better natural ventilation

Samra M. Khan. (2010). 
Sethi Haveli, An Indigenous 
Model For 21st Century 
'Green Architecutre'.

Peshawar, 
Pakistan

(Hot and Dry)

Exclusive

Haveli

• Courtyard

• Orientation

• Openings

Modern interpretations 
of climatic responsive 
designs from the 
past can be energy 
conserving and culturally 
responsive

M. Dabaieh. (2014) Energy 
efficient design strategies 
for contemporary vernacular 
buildings in Egypt 

Sinai, Egypt

(Semi arid)

Exclusive

Public Building

• Local materials,

• Orientation

• Building siting

• Window design

Awareness of regional 
environment and 
material concern would 
be helpful for contem-
porary practice

Ar. Rupa T.Ganguly.
(2015). Role of Vernacular 
Architecture of India In 
Green Building Design –  
A case study of Pauni.

Pauni,  
Maharashtra, 
India

(Hot and Dry)

Exclusive

Wada houses

• Resources and  
  recycled  
  materials

• Native 
  construction  
  technique

Vernacular elements 
can be well integrated 
in today's new buildings 
with the aim of improving 
energy efficiency

Usha Bajpai. (2015) Use 
of Solar Passive Concepts 
in the Avadh Architectural 
Buildings and their Modified 
Impact.

Awadh, 
Uttar Pradesh,  
India

(Hot and Dry)

Comparative 

Awadh 
European and  
Colonial

• Roof profile

• Openings

• Colour of  
  external facade

• Wall thickness

• Chajjas 

Various building 
elements have been 
developed as solar 
passive concepts in 
different architectural 
styles

Tofigh Tabesh. (2015). 
An Investigation on Energy 
Efficient Courtyard Design 
Criteria.

Mesopotamia,  
Italy, China, 
Medallist

(Different Zone)

Analysis of  
different zone

• Courtyard a 
  design  
  element

Courtyard as an 
effective elements 
to modulate indoor 
climate and then energy 
efficiency of a built form

Hazrina Binti Haja Bava 
Mohidin.(2015) Regional 
Design Approach in 
Designing Climatic 
Responsive Administrative 
Building in the 21st Century.

Malaysia

(Hot and 
Humid)

Comparative

Colonial and 
Contemporary

• Roof

• Walls

• Opening

Façade elements are 
related to indoor comfort 
and energy efficiency

Prof. Vijayalaxmi K. Biradar.
(2016). 
An Overview of Energy 
Efficiency in Vernacular 
Houses.

Kalaburagi 
Karnataka, 
India

(Hot and Dry)

Exclusive 

Courtyard 
Houses

• Orientation

• Building envelope

• Building mate 
   rials and 
  technology

• Microclimate

Historical architecture as 
inspiration for now and 
innovative approaches 
to the design of adaptive 
and resilient buildings in 
hot and dry regions.

by the Governors to conceptualize and formulate a style suitable for the Indian 
context. Most of these architects/engineers had their own philosophies and 
ideologies towards designing an appropriate style. The architecture of colonial 
India has been relatively well documented both scholarly and popularly, published 
since the 1960s.
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Nevertheless, there is still much work that needs to be done to explain adequately 
the relationships between the cultural construction of colonial South Asia and the 
actual formal construction, operation and performance of the built environment in 
the present context [10].

Although independent India’s contemporary architectural practice, mostly influ-
enced by western perception of building designs, has time and again ignored the 
rich and complex heritage of design systems prevalent in the country. Occupants 
of these public buildings, even in present times, have found these spaces more 
comfortable and appropriate for the extreme climatic conditions of varied parts 
of the country. A more scientific and a methodological study to understand the 
behaviour of these buildings and their individual elements, would add to literature 
on the relationship between the social, climatic conditions and the energy usage 
of this built stock.

Aspects related to Indo Saracenic buildings in India making them a special case 
for studying energy efficiency can be summarized as follows:

1) Old Town areas or the historic cores play an important role in the recognition 
and growth of many cities in the country like Hyderabad, Jaipur, Agra, Luck-
now, Kolkata, Mumbai, etc. Many Indo-Saracenic buildings are trademarks of 
these cities, contributing vastly to their economic benefits and tourist interests, 
thus studying them for contemporary building standards and their up grada-
tion, forms an essential aspect of these societies.

2) Present usage and location for a majority of these buildings is as identified 
administrative and public zones constituting a significant portion of the cities’ 
area and energy demand. An improved understanding of the energy mecha-
nism for these buildings can significantly contribute towards controlling the 
amount of CO2 emissions in the heart of these cities and can further act as 
carbon sinks for the busy, crowded and polluted city centres.

3) The architectural characteristics of these buildings pose specific issues and 
aspects to their study. Further, the heritage laws for protection play an im-
portant role when the interventions involve the original appearance of the  
buildings.

Figure 1. Prominent features of Indo-Saracenic buildings.
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4) These buildings being used for public use are often equated to contemporary 
buildings and are also expected to match their energy efficiency require-
ments. In the current state of art standards and codes, there is a lack of a 
specific protocol aimed at providing well-balanced solutions for the energy  
efficiency improvement in historical buildings.

5) Various vernacular and traditional buildings from different regions of the  
country have been studied for their heritage values, climatic adaptations and 
passive design strategies. Recently acknowledged field of achieving energy 
efficiency in buildings has not yet been greatly explored by scholars working 
on Indian historic architecture. Also, there stands a need for holistic quantita-
tive study where with the help of detailed analysis judicious use of these buil-
dings for contemporary purposes can be framed and further enhanced.

4. CONCLUSION

By looking at theory, policy, and practice on energy efficiency in heritage 
buildings through an interdisciplinary lens, policies can become useful and 
practices can become more relevant and pragmatic [11].

As identified by various studies, it is more likely to achieve energy efficiency 
benchmarks in historic buildings of tropical climates as most of the energy use 
is for cooling the indoor air. Owing to their huge built mass and design charac-
teristics (in terms of spatial arrangement of spaces, s/v ratio in walls, size and 
location of openings, sun shading devices, etc.) these buildings ought to provide 
more comfortable indoor environment, especially during the long summer months 
and thus support energy efficiency. However, conducting an energy efficiency 
assessment for these buildings offers many challenges:

1) The primary documentation of the buildings, i.e. the drawings, materials and 
construction details are not readily available for reference owing to change of 
ownership and rapid social, political changes in the country immediately post 
construction of these buildings.

2) Since these buildings are being used for public usage like hospitals and edu-
cational institutes, alterations have been done to the interior spaces time and 
again.

3) The installation of electric fixtures and equipment have been found to be done 
in various time frames in history to the present, and thus belong to varied 
technologies and specifications which further complicates the energy con-
sumption calculations.

4) The present rights to this historic stock is with many agencies simultaneously; 
for example the ownership of a building lies with the royal families who got 
them constructed or the State Government where undertaken post-indepen-
dence; the buildings are being used by various government or private agen-
cies like medical, education, hospitality or administrative departments as per 
usage; the maintenance and upkeep is mostly with the local municipalities or 
similar, and owing to the heritage status of many buildings the central or state 
archaeology departments formulate regulations.

5) The availability of technical know how and available software skills for the 
assessment process are not yet profoundly available as energy efficiency in 
buildings is comparatively a new field for study and practice in India.
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6) The scale and size of the buildings is huge as they have been constructed for 
public purposes; this further adds to the complications and lengthy processes 
for detailed analysis.

The study proposes to critically examine the Indo-Saracenic public buildings to 
obtain insightful knowledge on the influence rendered by climate, materials used, 
and peculiar building elements on the energy efficiency of these historic assets. 
The proposed study will contribute to preparing the ground for the emergence 
of new projects on this topic and for addressing areas of much needed further 
research in the domain for the country.

Convergence of scientific reasoning and traditional wisdom through interdis-
ciplinary research is vital in achieving social relevance of heritage protection 
in India, which in turn can spawn new research and business opportunities in 
technological frontiers, such as material science, software and computer techno-
logies, environmental science, energy efficiency and sustainability.
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