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ABSTRACT 

There has been continuous growth in the field of construction. The high rise buildings have 

improved upon their quality in terms of design, structure and construction techniques. In the last decade a 

fourth parameter has changed the world’s vision towards buildings. This parameter is” Environmental 

Impact of the Building Industry”. However, with continuous growth of the building industry other 

parameters have also come up in highlight that needs to be taken care of while designing a building.  

They include the maintenance of the building structure and health of the occupants other than the control 

over energy consumption of the buildings. It thus becomes the duty of not only the client but also the 

architect and builders to keep all these aspects in view right from the day the project is initiated. This 

paper examines the footprint that should be followed by these decision makers while constructing a 

building in the next decade. The footprint shall include building machitronix, automated construction, 

prefabrication, low cost construction, valid energy models, and improvement in working technology of 

the architectural fraternity.  
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INTRODUCTION AND THE INDIAN CONTEXT 

It has been nearly 16 years since the agreement was made by the progressive countries under 

Kyoto Protocol. In this span India’s climate changes causing green house gas emissions have increased 

by 58 per cent and the biggest contributor has been the coal fired power sector. The increase in emissions 

from 1.2 billion tons in 1994 to 1.7 billion tons in 2007 has brought India among the world’s five biggest 

carbon polluters. The first decade of the new millennium was driven by introducing green building 

technologies and bodies like IGBC, TERI, etc taking initiatives to make architects, builders and engineers 

aware of the deteriorating global climate and the role of developing countries in it. The Bureau of energy 

efficiency also came up with the energy efficiency code. Now sustainability, at least in some baseline 

form, is standard practice for the building industry. This means we are now aware of the impact of 

construction industry on the global climate. [1] 

But other than the climatic changes, the construction industry is also influenced by the 

development of the other industries. These include the electronics and information technology industry, 

which is fast progressing. This industry already has a very important role in optimizing the energy usage 

in buildings. There are materials like thermogenic materials, high performance nanogel insulation, 

piezoelectric windows, etc that optimize energy usage in a building. There are sensors that track the sun 

to control the movement of louvers, so that only required light and heat should enter the building. Further 
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there are sensors inside the building that control the luminance level and air conditioning temperatures 

inside the building. The photovoltaic cells on the façade of the buildings can store the excess energy. But 

all these are installations on the building. There has also been development in which we can connect our 

electronic equipments at home to the internet and control the house appliance functioning through the 

web. There has also been advancement in building materials.  

The technology transfer and integration has become so advanced that we can say that an airplane 

and a skyscraper have similar self controlled microclimates. The only difference is that the airplane is in 

dynamic motion always. However, the buildings are also now becoming dynamic by nature of 

mechanical, electrical and electronic operations carried out for the working of the building. But the 

building is static in motion. The technologies in the building industry are consistently under development 

.Some of them are being practiced also so that they can become the path markers of building technology 

in the coming decade.  

1. BUILDING – MACHITRONIX:  

The interface of the electronics and information technology with various areas of the building shall 

be inbuilt in the buildings. Every building in itself should record the condition of the structure in 

respective years of usage. Then there can be electronic control of various building functions like opening 

and closing of windows, doors a per the requirement of fresh air, heat light, etc so as to maintain a 

comfortable microclimate inside the buildings and this also will optimize the requirement of mechanical 

Heating Ventilation and Air conditioning. Other than this electronic control of appliances in the building 

can add to the efficient working of the building. All this collectively help us in saving a lot of energy. We 

shall be able to save our non renewable resources of energy, control the climate degradation and improve 

the healthy environment for human beings. This will also raise the standard of living for human beings 

and also help our country to earn the ‘Carbon Credits. Buckminster Fuller’s vision was that 

‘Ephemeralization’ will result in ever-increasing standards of living for an ever-growing population 

despite finite resources. And technology gets smaller as it gets more sophisticated. It could make the 

energy systems appear to disappear. [2] 

 

Fig 1.  Fifth generation buildings (1997 onwards till date), GSW Headquarters, Berlin, 1999.   Part-

section showing the natural ventilation strategy and double skin facade (to the right). [6], [7] 
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2. AUTOMATED CONSTRUCTION: 

The building industry is a market oriented industry. To have an edge in this competition, rationalized 

construction techniques are required so as to achieve increased demands of high quality and low cost construction. 

This initiates the development of automated and robotized construction systems. The robots are more durable and 

flexible; the use of robots in construction shall bring down the construction costs and would also provide better 

working conditions. But in constructing a building, we need machines that are more flexible to do multiple 

varieties of jobs. Currently the robots that are used in construction are useful only where there is repetitive job. [3] 

These include right from mining, construction material production, prefabrication of construction components, on 

site construction, facility management, rehabilitation and recycling. The use of advanced mechatronics shall reduce 

construction time also. This would improve the demand and supply balance of the industry also reducing the growing 

slums around urban areas. [4]. 

 

 

 

 

 

 

 

 

Fig 2. Section of an integrated automated building construction unit with about 20 robotic trolley hoists for logistics and 

positioning [3] 

3. PREFABRICATION:  

The standardization of building materials has a great impact on the construction industry. The 

module of 4foot by 8 foot has made modular system very common in all phases of design a well as 

construction of buildings. This made buildings a factory product. The construction engineers concentrate 

less on individual parts and pieces and more on whole assemblies and components. Building materials 

like carbon fiber, composite materials,  duralumin, plexiglass,etc make exterior envelope and roof profile 

more flexible in design , easy to assemble and more durable. This advent of lightweight materials were 

profoundly use by architects like Norman Foster and Richard Rogers to produce pre-fabricated buildings. 

These buildings are economical, easy to maintain as the ‘Spare parts’ of the buildings are readily 

available. There are many benefits of pre-fabricated buildings. Firstly, the work on –site reduced readily 

,as the buildings are now mostly factory built and only assembled  on site .Secondly, the quality of 

product shall improve as the components are assembled in clean and controlled environment . Thirdly, 

mechanical, electrical, plumbing ducts could be easily installed as every pipe was factory designed 

according to the module size. So ducts assembly and installation on site has become comfortable.  
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Fig 3. Factory based mobile semi automated masonry wall production unit including automated mortar distribution [4] 

4. LOW COST CONSTRUCTION:  

The integration of technology, environment and buildings helps us achieve better working and living conditions. Also the 

load on the non-renewable sources to power the buildings reduces. The advent of prefabrication in architecture has increased 

productivity and efficiency while not sacrificing quality. The requirement of better, faster and cheaper buildings are applicable 

to developing countries like China, India, Africa and many parts of South America. The middle class of the developed 

countries such as the U.S., Japan, and Europe, continues to demand the buildings that range from the remarkable to the 

prosaic. [8] 

5. DEVELOPMENT OF VALID ENERGY MODELS   :  

Till date the performance of a building has been based on guidelines of authorities like BEE, LEED, IGBC, etc. They take 

into account the energy performance of a building. Since the detailed data are not always available, application at the building 

scale is not usually possible. Since a building is a complex system, a wholistic and integrated approach is required to measure 

the performance of a building system considering the complex interactions among building energy technologies and systems 

across dimensions of performance, scale, and time. Validated energy models and data are needed to perform robust energy 

simulations for energy performance and life-cycle cost measurement. A "hybrid" environmental performance measurement 

protocol will synthesize bottom-up and top-down life-cycle performance data, permitting development of building-scale 

environmental assessments including life-cycle carbon and environmental footprint metrics. [5] 

6. WORKING TECHNOLOGY :  

In the nearing times the architects need to expertise multiple talents. Other than only designing spaces they shall also have 

to keep in mind various engineering aspects also. These shall include structural aspects, mechanical, electronic and ecological 

as now what happens between the buildings is more important than what happens inside them. The buildings need to be a part 

of the ecosystem. The waste developed by the buildings should be biodegradable. As a result the buildings should draw 

minimum of non-renewable sources from earth. Architects can hence expand their scope of services to guide clients well 

before pre-design and well after occupancy. The individual architect shall not be able to sustain due to interdependency on 

many disciplines while constructing a building. They shall have to work in financially stable construction groups. This would 

reduce the unscrupulous rising of small architectural firms and make this profession more organized. Also the architects need 
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to become social entrepreneurs as they need to understand the requirement of the society and fulfill the demand in agreement 

with the ecosystem without disturbing the flora and fauna of the region. As a result, the profession could also become more 

financially stable. 

CONCLUSION 

The technologies that shall mark the footprint of development of building industry are building machitronix, automated 

construction, prefabrication, low cost construction, valid energy models, and improvement in working technology of the 

architectural fraternity. We shall be able to save our non renewable resources of energy, control the climate degradation and 

improve the healthy environment for human beings. The global development and consistent use of these technologies will 

raise the standard of living for human beings and also help our country to earn the ‘Carbon Credits’ They growing of 

financially stable construction groups shall make architectural profession socially and financially more stable. 
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