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BACKGROUND 



  

With the Indian Railways being a significant consumer of 

energy, Indian Railways is committed to minimizing 

environmental impact of its operations, and achieving 

carbon neutrality for its new and existing infrastructure.  

Therefore, it has embarked on a modernization and 

expansion plan to integrate energy efficient and 

renewable energy technologies into non-traction facilities. 

Considering the energy efficiency opportunities available 

and the upcoming expansion, it is felt that there is 

immense scope to reduce non- traction energy 

consumption by adopting and use of innovative energy 

efficiency technologies, solutions and international 

practices. 

To support the Indian Railways’ commitment to 

decarbonization, all new developments will aim at 

achieving net zero energy status.  

While the incremental and large-scale upgrades are 

important for enhancing building energy efficiency, the 

assistance provided will also aid in accelerating the 

transition to net zero energy buildings. 

In addition, a robust measurement and verification 

process will be set in place – for example, design level 

checks, commissioning after construction, and reporting 

of energy use after operations will be conducted to 

demonstrate compliance with the intended requirements. 

All new developments will be certified as green buildings. 

Existing structures will be provided with strategies to 

perform deep energy retrofits, which will include upgrades 

to a wider range of building systems and appliances. 

Keeping in line with the Indian Railways’ decarbonisation 

goal, to successfully mitigate the harmful effects of 

climate change, it is essential to reduce the energy 

consumption of all rail stations by at least 50%. 

  



  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VISION 



  

 

 

 

 

 

 

 

Designing, constructing and operating globally 

benchmarked green buildings, which are efficient in 

terms of energy use, water use, and waste minimization, 

while maintaining a comfortable and healthy 

environment for the occupants.  

Integrating renewables as a part of the design strategy 

to achieve a net-zero energy on an annual basis 

for new station developments. 

 

 

 

 

 

  



  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The following performance specifications are required to 

be met for all the new buildings being proposed.  

PERFORMANCE 

SPECIFICATIONS  



  

Performance specification for New Station Development 

would include: 

1. Green building Certification:  

a. Buildings to be rated at the highest possible 

level - LEED Platinum/GRIHA 5-Star/ or IGBC 

Super Platinum rated 

b. Certification to be achieved within 3 

months of completion of each building, and 

needs to be maintained for the tenure of 

the contract. 

c. After 2 years of operation LEED EB Platinum/ 

IGBC EB Platinum to be achieved and 

maintained for the tenure of the contract 

 

2. Net-Zero Energy 

a. Integrate renewable energy on site 

(including building rooftops, round 

mounted, and other locations within the 

project boundary) 

b. Achieve the most cost-effective NZEB 

solution by considering off-site as well as 

integrated RE on a case-by-case basis 

 

3. Net-Zero run-off 

a. Demonstrate rain water storage and 

harvesting techniques to ensure 100% rain 

water management considering typical 

rainfall as per IMD 

b. Ensure that all water being recharged or 

discharged, meets the CPCB standards 

 

4. Net-Zero waste 

a. Provide infrastructure for waste 

management as given in the approach 

section 

b. During construction ensure 100% diversion of 

waste from landfills 

c. During operations maintain Net-Zero waste 

till the contract period 



  

 

Performance specification for Existing Indian Railway 

buildings would include: 

1. Significant energy use savings (> 50% reduction from 

current use)  

2. Energy Use Intensity target achievement 

3. Rating system achievement (i.e. Energy Star or 

LEED/IGBC) 

4. Occupant comfort (>90% satisfaction) 

5. Renewable energy targets (i.e. 100% of energy 

supplied by onsite, offsite and/or RE) 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

 

 

 

 

  

APPROACH 



  

Net Zero Energy Buildings (NZEB’s) are buildings that, 

through renewable means, produce as much energy as 

they consume, when accounted for annually. They 

embody the highest level of energy efficiency and 

climate responsive design by first reducing energy 

demand, then meeting the residual demand through 

renewable means. The architectural design of such 

buildings follows the logical sequence of achieving NZEB 

status - focusing on building form and orientation for load 

reduction, resource efficiency, energy efficiency, and low-

energy comfort systems – before strategizing to meet the 

residual load through renewable means. 

NZEBs must sharply reduce energy use by adopting 

extreme energy efficiency measures, and only then use 

renewable energy systems to the residual energy 

needs. The five major components in the design of an NZE 

building are detailed below.   

Passive Design Strategies 
Implementation of sound passive design principle is the 

first stepping stone on the path to zero. Passive design 

strategies focus on reducing cooling requirement during 

the summer and heating in the winter through 

appropriate orientation, external shading, appropriate 

amount of glazing, use of insulation & cool roof, day 

lighting, and natural ventilation. These climate specific 

approaches based on sun, wind, light and micro-climatic 

considerations can be employed to design energy 

efficient buildings.  

 

The optimized orientation and form of the building is 

designed based on the sun path and weather of the 

location. The skin of the building – walls, windows, and the 

roof – moderates the effect of the climate.   Selection of 

building envelope with appropriate thermal mass, 

insulation, reflective colour, high performance glass, 

appropriate shading based on climate and functional 



  

requirements can reduce the number of hours when 

heating or cooling is required to maintain comfort. 

 

Passive design strategies also account for the thermal 

comfort of the occupants through adequate ventilation 

and fresh air. Fresh air in a building brings health benefits 

and increased comfort level to its occupants. Fresh air 

provision is considered as an efficient and a healthy 

solution as it reduces the need for mechanical means to 

ventilate a building. Various forms such as appropriate 

orientation and form, openings in building envelope 

(windows, doors and ventilators), operable windows, 

internal space planning, etc. are various natural 

ventilation strategies that can be adopted. Other 

advanced ventilation techniques are courtyard effect, 

stack effect, wind tower, or air earth tunnels. 

Energy Efficient Comfort Systems 
 

Although passive measures will improve thermal comfort, 

air-conditioning may still be required for maintaining 

comfort conditions throughout the year. Comfort systems 

contribute to nearly 40 percent of the energy used by 

commercial buildings in India. The design as well as 

efficiency of such systems could further impact the energy 

consumption of buildings. The process of optimization must 

begin with load calculation, and include system design, 

system selection and installation, commissioning, and 

ultimately – operations & maintenance. Innovative low-

energy comfort systems are highly recommended for 

augmenting energy savings. Type of system we select 

impact the final architectural layout, ceiling and floor to 

floor height, passive design strategies, ventilation, use of 

economizers and heat recovery, control and BMS, capital 

and operational cost, and maintenance requirement. A 

detailed understanding of the system impact on the 

selected building could help in optimizing the design, cost, 

and energy efficiency. 



  

 

Many advance low energy comfort systems are also 

available in the market which has shown substantial 

energy savings compared to conventional systems. 

Systems like desiccant cooling systems, three stage 

evaporative cooling, solar cooling and air conditioning, 

tri-generation, radiant cooling, ground source heat pumps 

etc. are some of the advance technologies which are 

well acceptable in the industry in providing comfort within 

the built environment.  

Energy Efficient Lighting 
 

Lighting energy accounts for more than a quarter of total 

energy consumption in buildings. It is therefore important 

to optimize lighting energy use to achieve net zero goals. 

Energy efficient lighting fixtures are now readily available 

in the market. These must work in conjunction with 

daylighting. Building form, orientation, and fenestration 

design must take channel daylight into the building. 

Daylighting controls as well as occupancy sensors could 

further reduce lighting energy use. One of the most 

evolved pragmatic technology is light emitting diode 

(LED). LEDs are compact, robust, and most efficient 

technology available for lighting. They have higher life 

expectancy and high luminous efficacy. With the recent 

globalisation of LEDs, the cost of LEDs has also become a 

lot more affordable.  

 

With the recent technology advancement, the 

application of lighting control has also started playing a 

major role. Any work space operational during the day 

has an option to use natural day light for the operational 

purpose instead of the artificial lights but human response 

to alternate sources or limited access to the lighting 

manual controls hinders the energy efficiency and cost 

savings potential. Switching off the lights in an unoccupied 

space or during the availability of glare free day light 

could save up to 50 percent of the lighting energy. 



  

Automated lighting controls are available in the market 

under two broad categories – 1) standalone systems 

(occupancy sensor or day light sensors), and 2) Network 

control systems (time schedule, central monitoring etc.). 

Energy Efficient Appliances 
 

Be it the microwave in the pantry or personal gadgets like 

kindle, appliances have become ubiquitous to modern 

lifestyles. It is not surprising then that energy consumed by 

common appliances is steadily rising in buildings. 

Efficiency in appliances can go a long way in using 

energy judiciously in buildings. It depends on both – 

appliances the users buy, and the way they are used. This 

section advises on choices available to users, parameters 

for selecting the right appliances, and good usage 

practices. 

Use of Renewable Energy  
 

Renewable energy systems are the final step to attaining 

zero energy goals. Once all possible measures to reduce 

energy demand are deployed, renewable energy systems 

must step in to balance residual energy demand. 

Performance of renewable energy systems determines the 

success of the net-zero buildings. Renewable energy 

systems can be integrated during the early design process 

as a part of the structure, or could be added as retrofits. 

While solar energy is ubiquitous, but other renewable 

energy sources are highly location specific. 

Integrative Design and Analysis Process 
 

Integrated design is an approach to design which brings 

together specialisms usually considered separately. This 

approach enables the project team to identify and assess 

all building systems at once, thereby creating opportunities 

for system size reduction, incorporation of natural HVAC 

strategies, and cutting-edge renewable energy 

technologies. 



  

Finding Synergies 
 

Capitalize on synergies: 

a. Downsize or eliminate mechanical and other systems, 

and thereby avoid capital costs. 

b. Allow for more cost-effective measures to “finance” 

measures that that provide value beyond energy cost 

savings. 

 

FIGURE 1 DEMONSTRATING SYNERGIES 
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 Renewable Integration 
for a Net Zero Approach 



  

The Ministry of Railways (MoR), Ministry of New and 

Renewable Energy (MNRE) is putting forth the mission and 

vision of Government of India to efficiently increase the 

green energy mix in the overall energy consumption. 

Although MoR has paced up its activities in the Solar 

Rooftop (SRT) segment but there are several other 

initiatives of MNRE that may be explored by MoR to further 

strengthen its mission of De-Carbonize Railways. 

1. Small Wind Energy and Hybrid Systems (SWHS) 

Program: MNRE has been implementing this 

program since the 1990s and until recently have 

floated a tender to gauge the effectiveness of the 

scheme. As per the data published by the MNRE 

about 2.7 MWp systems are in place. As the IR has 

already forayed into SRT, inculcating the 

SWHS/Aerogenerators program may help them 

meet their energy requirement at least at various 

locations where both Wind and Solar resources are 

rich. 

 

2. Waste to Energy (WtE): As per the revised National 

Tariff Policy, 2016, Ministry of Power (MoP) has 

emphasized greatly on the procurement of power 

from WtE projects. MoR may explore to tender WtE 

projects. This would not only help in effective waste 

collection by the Railways but will also provide a 

clean energy thereby solving two issues at the 

same time. This might also help in creating jobs in 

waste collection, segregation etc. 

 

3. Biofuels: Railways consumes about 2.6 billion liters 

of diesel annually which emits about 6.9 billion 

kilogram of CO2 each year. The MNRE has National 

Policy on Biofuels that was notified in December 

2009. The major goals of the policy are 

Development and utilization of indigenous non-

food feed stocks raised on degraded or waste 

lands, thrust on research and development on 

cultivation, processing and production of biofuels 



  

and a blending mandate of 20% Ethanol and Bio-

diesel by 2017. The policy has not borne the 

desired results as yet but as Railways being a single 

largest consumer of diesel and if it onsets the 

discussion with other Ministries this would not only 

boost the efforts of IR to de-carbonize itself but 

may be productive for the overall biofuel sector in 

India. 

 

4. Hydrogen Energy (Fuel Cell): This is a cleaner 

source of fuel that can be used for a broad range 

of applications and may act as a substitute to 

liquid and fossil fuels. IR may also explore the 

production of hydrogen that is required in the fuel 

cell by exploring the biomass route which would 

help in efficient treatment of biomass to provide 

hydrogen. A hydrogen energy storage facility 

could provide increased flexibility and unique 

revenue opportunities to utilities, which could sell or 

use the hydrogen for other applications. Hydrogen 

could be mixed with natural gas for additional 

flexibility in power generation from the storage 

system, but this has yet to be demonstrated on a 

commercial scale. 

 

5. Offshore Technologies: Offshore technologies such 

as offshore wind and ocean technologies viz. tidal 

and wave energy may be looked upon by the IR. 

These technologies are less intermittent vis-à-vis 

their ground counterparts are complementary to 

one another. A judicious foray into this segment 

may even help the IR to utilize the energy for 

traction purpose. 

  



  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
PUBLIC PRIVATE PARTNERSHIP 

MECHANISM 



  

Public building energy efficiency has been talked about 

often, but despite the known benefits, it has not seen the 

necessary impetus because of a lack of basic data, 

service market, and effective management measures. 

Experience in the US and several European countries over 

the past 30 years has demonstrated that a strategic 

Public-Private-Partnership (PPP) can be used to yield 

sustained energy savings in the public sector. The concept 

of Public-Private-Partnerships has also emerged as a 

viable option for infrastructure development especially in 

the context of developing countries. PPPs are emerging as 

an innovative policy tool for remedying the lack of 

enthusiasm in traditional public service delivery. They 

represent a claim on public resources that needs to be 

understood and assessed. They are often complex 

transactions, needing a clear specification of the services 

to be provided and an understanding of the way risks are 

allocated between the public and private sector.  

Public railway buildings pose a unique challenge, and 

therefore opportunity, of the massive scale of operations 

and the direct public benefits they can accrue. The 

energy savings and associated benefits are visible and 

accessible to anyone in public buildings. The number and 

distribution of public railway buildings throughout the 

country will require a wide network of contractors and 

service providers. This will spur businesses to engage in 

boosting the energy efficiency market. Energy efficiency 

retrofit, management, and maintenance of public 

buildings will influence the larger private sector, making it 

an inspiration for building energy saving in India. 

 

The implementation approach of this program is based on 

a guaranteed energy savings to the public agency based 

on an initial benchmarking of energy performance and 

proposed energy savings measures. The payment of fees 

is then set based on this pre-established energy 

performance. This approach avoids the uncertainties of 



  

shared savings calculated year-by-year, leading to an 

effective implementation procedure. 

 

 

 

 

 

 

 

  



  

 
 

 

 

 

 

 

 

 

IMPLEMENTATION PLAN 



  

The entire process of design and construction of a green 

and NZE station is divided into stages. Key actions and 

responsible parties are as shown in the following table.  

•Constitute a station redevelopment technical 
committee (SRTC) and appoint a technical consultant 
(TC)

•NZEB specifications to be incorporated in tender 
documents. Each station to be designed to achieve 
the highest rating (GRIHA/LEED/ IGBC) and should have 
an onsite renewable energy generation capacity to 
meet the NZEB criteria.

•The bidder to submit the tender along with the 
declaration to comply with all the mandatory 
requirement of the tender.

Stage 1 - Tender stage

•Make a design and execution plan for green and net 
zero energy station redevelopment and meet the 
annual energy consumption requirement through 
renewable energy. The design shall be approved by 
the STRC. 

•Achieve a pre-certification by any of the approved 
rating agency as a pre-certified building. 

•Start the construction activities and make on-site visits 
to verify the incorporation of prescribed specifications. 

•Develop desired documentation to achieve a green 
building certification as per the approved template 
and support SRTC on all the queries and additional 
requirement till final certification is not achieved. 

•Justify the net zero energy RE generation plan to SRTC. 

•Evaluate the design of each station and provide the 
necessary direction in the design and material 
specifications to meet the green building and net zero 
energy target. 

•Evaluate the documentations submitted by the bidder 
for the certification requirements as per the approved 
format and certification body’s checklist. 

•Submit the documents to the appropriate authority for 
the final certification and respond to the all the queries 
raised by the certification body on the submitted 
documents. 

•Facilitate the LEED Gold/ GRIHA 5 star/ IGBC Platinum 
certification for each station and achieve a NZE level of 
energy efficiency.

Stage 2 - Award of tender, design and 
construction



  

 

 

 

 

 

 

 

 

  

•Provide the third-party M&V commissioning report for 
building and RE system. 

•Provide post occupancy performance data to STRC on 
an annual basis and achieve existing building 
certification from the respective rating agency after 2 
years of occupancy and retain the certification for the 
entire tenure of the project. 

•Maintain the NZEB status of the building after 
occupancy till the tenure if the building.

•Directing the bidder on the non- performance and 
taking appropriate decision to make the building NZEB

Stage 3 - Post Occupancy 
stage



  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TERMS AND CONDITIONS 



  

The bidder shall design and construct a building that is 

certified with the highest green building rating level 

available with the latest version of any of the following-  

1. Green Rating for Integrated Habitat Assessment (GRIHA) 

compliant green building, or  

2. Indian Green Building Council (IGBC), or  

3. Leadership in Energy and Environmental Design (LEED), 

or  

4. Any other rating system approved by the Indian 

Railways  

The bidder shall perform all services related to mandatory 

and prescriptive requirements of the targeted certification 

level including but not limited to preliminary assessment, 

simulation & analysis, and construction monitoring to 

obtain the final certification. All mandatory requirements 

stated in the targeted certification level shall be met with 

full compliance. Additional credits/points shall be 

incorporated in the design to meet the required threshold 

of targeted certification level.  

Renewable Energy Integration  
 

The bidder shall install optimal renewable energy from on 

site or off-site sources to generate the electricity equal to 

the amount of annual electricity consumption to make 

the building net zero energy. The excess of electricity 

could be sold to the grid as per the state policy. In an 

event of deficit amount of renewable energy generation, 

the bidder needs to compensate for the deficit by either 

installing additional renewable energy generation 

capacity or purchasing renewable energy certificates 

(RECs) from authorized organizations.  

Green Building Practices  
 

All materials and systems used in the project are intended 



  

to maximize energy efficiency for operation of Project 

throughout service life. Materials and systems are to 

maximize environmentally-benign construction 

techniques, including construction waste recycle, 

reusable delivery packaging, and reusability of selected 

materials. All vendors/ contractors must adhere to best 

practices related to green building certification 

requirements.  

Building Design and Energy Use Practices  
1. The bidder shall design and construct an energy 

efficient building envelope as prescribed in the targeted 

certification level.  

2. To ensure energy efficiency during and post 

construction all mechanical, pumping, and electrical 

equipment be as per the prescribed efficiency 

specifications. The bidder shall comply with all mandatory 

requirements of the targeted certification level.  

3. Each certification body has a defined criteria of 

baseline building. The certification requires a percent 

energy efficiency compared to the baseline building 

defined. The bidder shall design and construct the 

building which is 35% more efficient than the baseline 

building energy use set as per the targeted certification 

level.  

Material, Water Use, And Construction  
 

The bidder shall use sustainable building materials and 

ensure potable and non-potable water use as prescribed 

in the targeted certification level. The bidder shall adopt 

the appropriate site planning approach, construction 

management strategies, and waste management plans 

as prescribed in the targeted certification level. 

Green Building and NZEB Documentation  
 

The bidder shall, during the entire tenure of the 

construction phase, keep a comprehensive record of all 



  

construction material usage and resources used for 

construction as per the prescribed guideline of the 

targeted certification level. 

The bidder shall go through all conditions of the targeted 

certification level and provide the appropriate 

documentation for all targeted credits/ points of the 

targeted certification level to the SRTC. SRTC and its 

technical consultant to evaluate the documentation as 

per the set criteria and submit the documentation for 

certification to appropriate authority. Bidder shall provide 

all necessary clarifications, supporting documents, 

additional information to ensure the desired certification 

level is achieved at all stages till final certification is not 

achieved. 

 

Failure to adhere to any of the above-mentioned items, or 

proper documentation to achieve the targeted 

certification level, without necessary clearances from the 

architects and the Project Manager, shall be deemed as 

a violation of contract and the contractor shall be he held 

liable for penalty as determined by the Engineer in charge 

/ architects. 

Process of Measurement and Verification  
 

M&V shall include –  

a. Online feed of data: All stations energy performance 

shall be linked to an online portal where the periodical 

performance could be reported to the SRTC. STRC could 

direct the station authority for commissioning or further 

O&M certification as per the reported online data.  

b. Annual NZEB performance compliance check: for an 

appropriate and intended benefits from a NZE building, it 

is important to have a periodical control over the energy 

generation and usage to ensure the building is NZEB at the 

end of the performance year.  



  

Bidder to provide a third-party commission report to STRC 

upon the occupancy of the building. Bidder shall obtain 

an existing building certification from the respective rating 

agency after 2 years of occupancy and maintain the 

same throughout the tenure of the building.  

Submittals Required from Bidder  
1. The bidder shall submit a declaration at the time of 

tender submission certifying that the bidder shall comply 

with all prescribed requirements to achieve the targeted 

certification level, maintain the same throughout the 

tenure, and adhere to the net zero energy station 

redevelopment requirement.  

2. The bidder shall submit the targeted certification level 

checklist along with the targeted credits, not targeted 

credits, and credits that may be targeted later. The 

objective of the submittals is to present a summary of the 

overall approach of the green certification. 

Process of Tender Evaluation  
 

The technical consultant of green building and net zero 

energy shall evaluate all the submitted tenders for its 

appropriateness and quality. Following parameters will be 

evaluated:  

1. Summary of the overall approach of the green 

certification.  

2. Technical specifications proposed for green building 

certification and renewable energy generation to design 

the net zero energy building.  

3. Cost effectiveness of green certification and renewable 

energy generation.  

4. Quality and action plan for the design and execution of 

station redevelopment projects.  

5. Check all submittals attached to the submitted tender 

for its accuracy.  



  

6. Evaluate the list and template of documentation of 

design and construction activities.  

7. Overall cost implication of the project and timelines.  

8. Overall assurance of timely delivery, adaptability to any 

risks, unforeseen constraints, and changes.  

Penalty  
 

The bidder confirms to comply with the all the mandatory 

requirements to design and construct a green and net 

zero energy station. In an event of failure to achieve the 

desired efficiency requirement or renewable energy 

generation requirement, following penalties may be 

applicable.  

1. Not achieving the LEED Platinum/GRIHA 5 star/IGBC 

Platinum certification/or highest rating of any other 

approved rating system or being unable to maintain the 

target certification level for the life of the building. The 

penalty shall be on annual basis till the project achieves 

the target rating in new construction and/or existing 

building category. A Penalty of a one-time payment of Rs. 

20,00,000 plus annually Rs. 5 per square feet of total built 

up area till bidder fails to achieve the desired green 

building certification level. 

2. Penalty shall be applicable to the project which 

consumed more than what it can produce, when 

accounted for annual KWH consumption. Failing to 

achieve NZERS status shall incur a penalty of Rs. 15 per 

kWh of the excess energy used by the grid annually. 

  



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

USAID’S MAITREE 

Program 



  

USAID will provide technical assistance to Indian Railways, 

under the program MAITREE - Market Integration and 

Transformation for Energy Efficiency.  

The purpose of MAITREE, is to support sustainable market 

transformation for energy efficiency in buildings and air 

conditioning sectors in India, through cutting edge 

technology, innovative business models, and end-user 

engagement. The program consists of three components: 

a) Sustainable Air Conditioning, b) Energy Efficiency in 

Buildings, and c) Training, Consumer Engagement, and 

Outreach.  

The program will work in partnership with several 

government agencies, such as Indian Railways (IR), Energy 

Efficiency Services Limited (EESL), Bureau of Energy 

Efficiency (BEE), the Ministry of Power, as well as state 

government agencies and public & private sector 

partners.  

  



  

 

  

ACRONYMS 



  

Net Zero Energy Buildings: Net Zero Energy Buildings 

(NZEBs) are defined as buildings that, through renewable 

means, produce as much energy as they consume, when 

accounted for annually. They embody the highest level of 

energy efficiency and climate responsive design by first 

reducing energy demand, then meeting the residual 

demand through renewable means. The architectural 

design of such buildings follows the logical sequence of 

achieving NZEB status – focusing on building form and 

orientation for load reduction, resource efficiency, energy 

efficiency, and low-energy comfort systems – before 

strategizing to meet the residual load through renewable 

means. 

 

Deep Energy Retrofits: A Deep Energy Retrofit, or DER, is 

the renovation of an existing home that results in a 

profound reduction in energy consumption. Deep Energy 

Retrofits typically involve the use of integrative design to 

achieve substantial savings in the total energy 

consumption of a building – DERs take a whole building 

approach, and address multiple systems at one time. 

 

Sustainable Design: Sustainable design (also called 

environmentally sustainable design, environmentally 

conscious design, etc.) is the philosophy of designing 

physical objects, the built environment, and services to 

comply with the principles of social, economic, and 

ecological sustainability. The main objectives of 

sustainable design are to reduce, or completely avoid, 

depletion of critical resources like energy, water, land, 

and raw materials; prevent environmental degradation 

caused by facilities and infrastructure throughout their life 

cycle; and create built environments that are liveable, 

comfortable, safe, and productive.  

 

 


