
 

 

  



 

 

  



About The Green Committee 

 

The Green Committee of the Indian Institute of Technology Roorkee (IITR) serves as the prin-

cipal institutional body responsible for guiding, implementing and monitoring sustainability 

initiatives across the campus. The committee was established in February 2014, following the 

Green Campus directive issued by the IIT Council in 2013. The committee formalised IIT 

Roorkee’s commitment to environmental stewardship, climate responsibility and sustainable 

campus development. The Green Committee has functioned as a strategic and governance plat-

form to integrate sustainability into institutional planning, infrastructure development, opera-

tions and community engagement. The first formal meeting of the Committee was held on 17 

February 2014, marking the beginning of a structured and accountable approach to campus 

sustainability at IIT Roorkee. 

The committee operates under the leadership of the Director of IIT Roorkee and comprises 

representatives from faculties and students drawn from different departments. This interdisci-

plinary composition ensures that sustainability decisions are technically sound, administra-

tively feasible and socially inclusive. The committee also works in coordination with institu-

tional bodies to translate policy intent into measurable actions. Regular meetings are conducted 

to review progress, evaluate performance indicators and propose new initiatives aligned with 

emerging sustainability challenges. 

The committee envisions IIT Roorkee as a model sustainable campus that integrates environ-

mental responsibility with academic and technological excellence. Its mandate includes imple-

menting the IIT Council’s Green Agenda, integrating sustainability into campus planning and 

infrastructure, promoting efficient use of energy and water, reducing greenhouse gas emissions, 

encouraging sustainable mobility, strengthening waste management systems, enhancing biodi-

versity, and fostering environmental awareness across the Institute community.  
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1. Campus Overview 

 

 

The Indian Institute of Technology Roorkee is one of the oldest and largest institutions of tech-

nical education in India. It is an institute of national importance with a strong academic and 

residential ecosystem. The institute comprises 23 academic departments, 9 academic centres, 

7 centres of excellence, 8 academic service centres, and 6 supporting units, reflecting its mul-

tidisciplinary academic structure.  

The institute caters to a vibrant academic community, with a total student population of 11,068, 

comprising 8,242 male students (74.5%) and 2,826 female students (25.5%) across undergrad-

uate, postgraduate, and doctoral programs. To support this growing academic community, IIT 

Roorkee operates across three campuses: Roorkee (Uttarakhand), Saharanpur, and Greater 

Noida (Uttar Pradesh), with a combined total area of approximately 346.02 acres. The expan-

sion to additional campuses has enabled the Institute to accommodate increasing student intake 

while maintaining academic and infrastructural quality. 

The institute provides extensive residential facilities, including 10 boys hostels, 3 girls hostels, 

6 hostels for married students and 1 co-ed hostel. A large residential area is also designated for 

faculty and staff, supported by essential community infrastructure such as a hospital, banks, 

post office, schools, and a community centre, all located within the campus. 

The institute offers well-developed recreational and sports infrastructure, including facilities 

for badminton, tennis, squash, and basketball, along with full-size competitive grounds for ath-

letics, football, hockey, and cricket. Indoor sports facilities, an Olympic-size swimming pool, 

Figure 1: Main building, IIT Roorkee 



and a well-equipped gymnasium further contribute to the overall well-being of students and 

staff. 

For visiting dignitaries and guests, the institute provides four guest houses and one visitor’s 

hostel within the campus. The campus environment is inclusive and culturally diverse, with 

dedicated spaces for different faiths, including a temple, mosque, and church.  

 

 

Figure 2: IITR Green area across all campuses 

The IIT Roorkee operates across three campuses with a well-balanced distribution of built-up 

and green spaces, reflecting its commitment to environmental sustainability and ecological 

preservation. Figure 2 presents the distribution of total and green area across the Roorkee, Sa-

haranpur, and Greater Noida campuses, indicating that the Roorkee campus constitutes the 

largest share of both total land area and green cover. 

Across all campuses, a substantial pro-

portion of land is dedicated to green 

and open spaces, including lawns, tree 

cover, and landscaped areas. Figure 3 

illustrates the overall land-use distribu-

tion at the Roorkee campus, highlight-

ing the proportion of green and open 

areas relative to built-up spaces. This 

allocation supports ecological balance 

and contributes to maintaining a sus-

tainable campus environment. 

The presence of extensive green spaces 

plays a key role in enhancing biodiversity, improving microclimatic conditions, and supporting 
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overall environmental quality. The integrated approach to land use reflects the Institute’s focus 

on maintaining a balance between infrastructure development and environmental conservation. 

1.1. Sustainability Vision 
The institute envisions a campus that integrates academic excellence with environmental re-

sponsibility, striving to become a model for sustainable development, resource efficiency, and 

climate-conscious institutional practices. The institute is committed to embedding sustainabil-

ity across its operations, infrastructure, research, and education, in alignment with national pri-

orities and global sustainability frameworks. In this direction, the Institute aligns its initiatives 

with the United Nations Sustainable Development Goals (SDGs) and has set its own target of 

achieving net-zero emissions by 2060, advancing beyond India’s national commitment of 

2070. 

To drive this vision, the institute has established a Green Office, functioning as an interdisci-

plinary platform with representation from key centres, departments, technical experts, and the 

academic community. Located within departments engaged in sustainable development and 

climate engineering, the office ensures access to technical expertise and promotes a participa-

tory and transparent approach by engaging faculty, students, and stakeholders. Chaired by the 

Director, it provides institutional leadership in guiding, overseeing, and reviewing the imple-

mentation of sustainability initiatives and green agenda guidelines. 

The institute’s sustainability efforts are guided by a comprehensive framework that focuses on 

developing a Green Policy and vision document, establishing baseline assessments of carbon 

emissions, water usage, waste generation, and resource consumption, and implementing tar-

geted interventions to reduce environmental impact. These include the adoption of renewable 

energy systems, water conservation measures, waste management solutions, and resource-ef-

ficient technologies, supported by the phased implementation of a structured Green Action 

Plan. 

A strong emphasis is placed on monitoring, reporting, verification, and continuous evaluation, 

ensuring accountability and measurable progress. Sustainability is also being integrated into 

education and research, encouraging innovation and awareness among students and faculty, 

and fostering a culture of environmental responsibility across the campus community. 

The institute is committed to reducing its carbon and water footprints, enhancing water quality, 

and minimising waste generation through systematic planning and management. Its master 

planning approach ensures that infrastructure development aligns with environmental norms 

and green building standards, with a focus on preserving permanent green areas and promoting 

ecologically sensitive design. All new developments are undertaken through a consultative 

process, reinforcing transparency and stakeholder engagement. 

A special emphasis is placed on biodiversity conservation, recognising the campus as a shared 

habitat for diverse flora and fauna. In this direction, the Indian Institute of Technology Roorkee 

has undertaken targeted plantation and afforestation initiatives to enhance green cover and eco-

logical resilience across the campus. As part of these efforts, a Miyawaki forest has been de-

veloped over an area of approximately 330 sq. m, comprising around 1,200 saplings 



representing nearly 60 species, enabling the growth of dense and self-sustaining vegetation. 

Figure 4 highlights the designated Miyawaki forest area, which improves local microclimatic 

conditions, including temperature regulation.  Additionally, tree plantation drives across the 

campus have resulted in the planting of approximately 1100 saplings across 30 species, con-

tributing to enhanced green cover and ecological resilience. The Institute also promotes scien-

tific documentation and protection of biodiversity, involving experts and the student commu-

nity as part of an educational and sensitisation process. 

In parallel, efforts are directed toward the creation and restoration of water bodies, strengthen-

ing rainwater harvesting systems, and improving groundwater recharge, further supporting the 

campus ecosystem. 

 

Figure 4 Miyawaki forest 

  



2. Environmental Performance 

 

4.1 Energy 

2.1.1. Energy Management 

IIT Roorkee is a large and evolving academic institution that has witnessed a steady increase 

in energy demand across its campuses. The rise in demand is driven by the expansion of aca-

demic infrastructure, research activities, residential facilities, and student population. Electric-

ity constitutes the primary source of energy consumption, supporting administrative tasks and 

residential life. The institute continuously monitors its energy usage to understand consumption 

patterns better and identify opportunities for improved efficiency. Figure 5 shows the increase 

in electricity since 2023. 

 

Figure 5:  IIT Roorkee electricity consumption 

While the institute predominantly relies on grid electricity provided by Uttarakhand Power 

Corporation Limited (UPCL), the designated state distribution utility for Uttarakhand. The in-

stitute has made consistent efforts to transition towards a more sustainable energy mix by inte-

grating renewable energy sources. In this direction, IIT Roorkee has undertaken significant 

initiatives in solar energy deployment. The institute completed the installation of rooftop solar 

photovoltaic (SPV) systems in 2014 across 27 academic buildings on the main campus. The 

total installed solar capacity currently stands at approximately 2.81 MWp, comprising 1.81 

MWp (DC) installed under the CAPEX model in 2014 and an additional 1 MWp (AC) com-

missioned under the RESCO model in 2021. The models have enabled the institute to expand 

its renewable energy capacity while ensuring financial and operational efficiency. The solar 



installations generate clean electricity on-site, contributing directly to the institute’s energy 

demand and reducing dependence on conventional grid power. Table 3.1 shows the SPV sys-

tem installed capacity of IIT Roorkee. 

2.1.2. Energy Efficiency Measures  

The institute has implemented several energy efficiency measures to optimise electricity con-

sumption. It has observed a notable increase in the adoption of energy-efficient appliances as 

a proportion of total equipment. Initiatives such as the replacement of conventional lighting 

systems with energy-efficient LED lighting and improvements in electrical infrastructure have 

contributed to reducing energy consumption while maintaining operational effectiveness. Fig-

ure 6 shows the shares of energy-efficient appliances in the institute.   

 

Figure 6: Energy efficient appliances 

Aligning with the United Nations Sustainable Development Goals, particularly SDG 11 (Sus-

tainable Cities and Communities), the institute is integrating an advanced SCADA-enabled 

smart campus framework to strengthen its energy management practices. This framework com-

prises a comprehensive energy management system supported by a microgrid and battery en-

ergy storage. In addition, the institute is establishing an Integrated Monitoring, Analytics and 

Control Centre (I-MAC) to enable centralised oversight and data-driven management of key 

campus systems, including energy, water, transport, and waste. 

Table 3.1 IIT Roorkee SPV System Installed Capacity 

 Roorkee Campus Saharanpur Campus Greater Noida Cam-

pus 

SPV Capacity (kWp) 2810 30 47 



2.1.3. Solarisation of Campus 

IIT Roorkee has undertaken a structured solarisation initiative to reduce dependence on con-

ventional energy sources and promote the adoption of clean and renewable energy across the 

campus. As part of this effort, solar photovoltaic (PV) systems have been deployed to generate 

on-site electricity, thereby reducing reliance on grid power and associated greenhouse gas 

emissions. In addition, solar water heating systems with a cumulative capacity of 4.99 lakh 

litres per day have been installed across its campuses, significantly reducing electricity con-

sumption for hot water requirements. The institute has also implemented solar cooking tech-

nologies in campus kitchens and mess facilities, with a total collector area of 976 m² comprising 

61 collectors, resulting in annual savings of approximately 5,000 LPG cylinders (14.2 kg each). 

Figure 7 shows the solarisation initiative of the institute. The deployment of these systems 

reflects a shift towards incorporating decentralised, resource-efficient energy solutions into the 

campus infrastructure. Table 3.2 shows a reduction in carbon emissions through the solarisation 

of the campus.  

Table 3.2 IIT Roorkee Energy Consumption Data 2025 

Total Electricity Consumption  4,18,43,554 kWh 

Solar PV Generation  30,41,581 kWh 

CO2 Reduction via Solar PV System  

(Assuming 1 kWh coal-based generation 

emits 0.97 kg CO2) 

2,950 tons/year  

CO2 Reduction via Solar Steam Cooking  234 tons/year 

CO2 Reduction via Solar Water Heating Sys-

tem   

5,762 tons/year 

 

 

Figure 7: Solarisation of Campus 



2.1.4. Green Building  

The institute incorporates green building principles and smart infrastructure concepts across its 

campus to enhance resource efficiency and environmental performance. Key design elements 

include natural ventilation and daylighting, the integration of courtyards, optimised facade de-

sign with louvres and smaller openings on the south facade and larger glazed windows on the 

north façade, rooftop solar installations, and the use of energy and water-efficient appliances 

along with sustainable construction materials. These features have been implemented in facil-

ities such as the Mehta Family School of Data Science and Artificial Intelligence and are in-

creasingly being adopted across campus infrastructure. 

In alignment with established green building standards, one of the buildings is currently under 

construction and is in the process of obtaining a Platinum rating under the Indian Green Build-

ing Council (IGBC) Green Building Certification. Additionally, the Chemistry Building and a 

572-seater student hostel are under review for ‘GHAR’ rating as part of the Central Public 

Works Department Green Certification framework. The institute is progressively ensuring that 

all new constructions adhere to both smart building and green building principles, supporting 

long-term sustainability and efficient campus development. 

 

Figure 8: Green Buildings 

2.2. Water  

2.2.1. Water Consumption 

IIT Roorkee is also actively promoting the adoption of water-efficient fixtures to reduce overall 

water consumption. Currently, 47.10% of water closets, 17.60% of wash basins, and 29.35% 

of urinals have been replaced with water-efficient alternatives, resulting in an average adoption 

rate of 31.66% across campus facilities. Figure 9 shows the shares of efficient water appliances 

installed in the institute. The total annual water consumption for the year 2024-25 across IIT 

Roorkee campuses stands at approximately 2303 million litres per year, with the Roorkee cam-

pus accounting for the majority share. Figure 10 shows the water consumption share of all the 

campuses of IIT Roorkee. To further enhance water management, metering systems have been 

installed to monitor the utilisation. The institute uses its recycled water for landscape irrigation, 

toilet flushing, and cooling systems. The Institute’s current water demand is approximately 6 

million litres per day (MLD), with ongoing efforts focused on optimising water use and im-

proving overall resource efficiency. 



 
Figure 9: Water-efficient appliances 

 
Figure 10: IIT Roorkee Water consumption campus-

wise 

2.2.2. Rainwater Harvesting  

The institute is committed to reducing groundwater dependence, strengthening water conser-

vation practices, and protecting natural habitats across its campuses. Provided with a relatively 

high-water table in Roorkee, the institute prioritises natural groundwater recharge through 

open, unpaved areas. Approximately 337,696 m² of open space is utilised to facilitate rainwater 

percolation, thereby enhancing groundwater replenishment. In addition, pilot-scale rainwater 

harvesting initiatives have been implemented, including systems installed at Kasturba Bhawan 

and the Department of Water Resources Development and Management, where rooftop rain-

water is collected and directed for recharge. Figure 11 shows the pilot-scale rainwater harvest-

ing project installed at the Kasturba Bhawan. 

 

Figure 11:  Rainwater Harvesting 

2.2.3. Waste Water Treatment 

The Indian Institute of Technology Roorkee has established sewage treatment infrastructure to 

ensure effective wastewater management across its campuses. In Figure 13, a fully operational 

sewage treatment plant (STP) with a capacity of 3 MLD is installed at the Roorkee campus, 

while an additional 0.5 MLD STP operates at the Saharanpur campus. These STPs are based 

on the Sequencing Batch Reactor (SBR) process, which employs a fill-and-draw cyclic opera-

tion incorporating aeration and non-aeration phases to achieve biological treatment and sedi-

mentation within a single basin. The system operates with relatively low space and energy 

requirements and produces high-quality treated effluent suitable for safe discharge. 



Approximately 80% of the wastewater generated is treated through these facilities, with treated 

water being reused primarily for landscape irrigation, thereby supporting resource efficiency 

and enabling downcycling within campus operations. During the reporting year (2024–25), 

approximately 670 million litres of treated wastewater were reused at the Roorkee campus, 

while the Saharanpur campus reported reuse of 30 kilolitres. Figure 12 shows the volume of 

wastewater reuse over the years.  

 

Figure 12:  Volume of reuse wastewater 

 

Figure 13: IITR Sewage treatment plant 

2.3. Waste 

2.3.1. Solid Waste Management 

IIT Roorkee has established a centralised solid waste management system to ensure efficient 

handling and processing of waste generated across the campus. The facility is developed by 

Fabetto Ecotech Pvt Ltd at a site provided by the cantonment board. Roorkee (figure 14). The 

plant processes multiple waste streams, including horticultural, departmental, and mess waste. 

The system is designed to manage both wet (organic) and dry (inorganic) waste, with a focus 

on minimising landfill disposal, promoting recycling, and supporting environmentally sustain-

able campus operations. To strengthen this, a door-to-door waste collection system has been 

introduced, along with the provision of separate bins for wet and dry waste across the campus, 

thereby enabling effective source-level segregation and improving processing efficiency 



In parallel, the institute has undertaken measures to reduce waste generation at the source level 

through a formal policy aimed at minimising the use of paper and plastic, and a strong emphasis 

has been given to digitalisation. Administrative processes, academic communications, project 

submissions, and record management have been transitioned to online platforms, including 

digital repositories and online notification systems. Thereby reducing material consumption. 

Organic waste is primarily treated at the source through composting; wherein horticultural and 

food waste are processed using aerobic techniques. This integrated approach, combining 

source-level segregation, decentralised organic waste treatment, and centralised processing, 

supports efficient resource recovery and reflects the institute’s commitment to sustainable and 

resource-efficient waste management. 

 

Figure 14: IITR Solid waste management 

2.3.2. Waste Segregation and Processing 

The institute follows a structured approach to waste segregation and treatment. Dry (non-bio-

degradable) waste is processed at a Material Recovery Facility (MRF), where it undergoes 

primary and secondary segregation. Initial sorting separates materials such as plastic, metal, 

and glass, followed by further classification into specific categories, including aluminium, iron, 

single-use plastics, multilayered plastics, HDPE, PP, LDPE, rubber, and other recyclable ma-

terials. These materials are stored separately to facilitate recycling and resource recovery. Wet 

(biodegradable) waste is treated through aerobic composting. Horticultural waste is shredded 

and used as a soil enhancer. This process supports its reuse in landscaping activities, contrib-

uting to circular resource management. 

Sanitary waste is managed through a dedicated collection system, with yellow bins (figure 15) 

installed at designated locations in hostels such as Sarojini Bhawan, Vigyan Kunj, Kasturba 

Bhawan, and Himalaya Bhawan. The collected waste is disposed of through authorised bio-

medical waste management agencies in compliance with regulatory requirements. 



 

Figure 15: Sanitary bin 

2.4. Transportation  

2.4.1. Sustainable Transportation 

The institute promotes sustainable mobility through policies aimed at reducing the use of pri-

vate motorised vehicles and encouraging environmentally friendly modes of transport. The 

campus planning framework prioritises walkability and cycling, with restrictions on student 

use of motorised vehicles and the provision of pedestrian-friendly pathways. These measures 

contribute to a healthier campus environment while reducing overall carbon emissions. 

2.4.2. Campus Mobility and Vehicle Profile 

The institute maintains a limited fleet of vehicles to support essential operations, comprising a 

mix of conventional and electric vehicles. Figure 16 of the institute's transport department 

shows the current fleet of vehicles that includes 2 electric cars, 4 diesel cars, 4 electric buggies, 

3 diesel travellers, and 3 diesel buses, totalling 16 vehicles. Despite these efforts, daily vehic-

ular inflow remains significant, with approximately 1,790 four-wheelers and 9,350 two-wheel-

ers entering the campus. To mitigate this impact, the institute continues to promote alternative 

modes of transport and reduce dependence on fossil fuel-based mobility. 

 

Figure 16: IITR-owned vehicle 



2.4.3. Shuttle Services and Low-Emission Mobility 

Shuttle services are available within the campus, including solar-charged, battery-operated 

rickshaws, which provide an efficient and low-emission transport option. While these services 

are not free, they are subsidised to encourage usage. These vehicles are deployed across campus 

to facilitate internal mobility and reflect the institute's gradual transition towards cleaner 

transport solutions. Figure 17 shows the low-emission mobility service available on campus.  

 

 

Figure 17: IITR Low-emission mobility 

2.4.4. Infrastructure for Sustainable Mobility 

The campus is designed to support non-motorised transport, with extensive pedestrian path-

ways and cycling-friendly infrastructure (refer to figure 18). Many areas within the campus are 

vehicle-free, and pedestrian routes are equipped with safety features such as street lighting, 

designated walkways, and separators between vehicular and pedestrian traffic. Accessibility is 

further enhanced through ramps and guiding blocks for individuals with disabilities. The com-

pact campus layout, with academic, residential, and administrative zones located within prox-

imity to minimise the need for vehicular transport. As a result, parking infrastructure is limited, 

with only 1.4% of the total campus area allocated for parking. 

 

Figure 18: Pedestrian routes 



2.4.5. Policy Initiatives and Awareness Measures 

The institute has implemented several policy measures to discourage the use of private vehi-

cles. A notable initiative is the observance of a “No Carbon Emitting Vehicle Day” on the first 

day of every month (8:00 AM to 6:00 PM), during which the use of fossil fuel-based vehicles 

is restricted, with exemptions for essential and emergency services. Additionally, the institute 

actively promotes walking and cycling through awareness and infrastructure support, reinforc-

ing a culture of sustainable mobility. The result of the initiative is shown in Figure 19. 

 

Figure 19: Result: Carbon-emitting vehicle-free day 

  



2.4.6. Electric Mobility and Charging Infrastructure 

To support the transition towards electric mobility, the institute has established charging infra-

structure for electric vehicles across residential areas, including Canal View Apartments, 

Shivalik Apartments, Hill View Apartments, and River View Apartments, with plans for fur-

ther expansion. Figure 20 shows that the dedicated charging stations are also available within 

the institute’s vehicle section to support electric cars and buggies. These initiatives demonstrate 

IIT Roorkee’s commitment to reducing transportation-related emissions and advancing sus-

tainable campus mobility. 

 

Figure 20: EV-Charging stations 



3. Greenhouse Gas Emissions 

 

IIT Roorkee quantifies its greenhouse gas (GHG) emissions to assess the environmental impact 

of campus operations and identify key areas for mitigation. Emissions are categorised in ac-

cordance with the Scope 1, Scope 2, and Scope 3 framework, covering direct emissions from 

institute-owned sources, indirect emissions from electricity consumption, and other indirect 

emissions associated with campus activities. During the reporting period, the institute recorded 

total GHG emissions of 109,819.37 tonnes CO2 eq per year, with a per capita emission of 6.08 

tonnes CO2 eq per capita per year, compared to India’s per capita emission of approximately 

2.94 tonnes CO2 eq per capita per year (2024). 

Scope 1 Emissions 

Scope 1 emissions comprise direct GHG emissions from sources owned or controlled by the 

institute, including refrigerant leakage from air-conditioning systems, fuel consumption in in-

stitute-owned vehicles, and LPG usage across residential and dining facilities. These emissions 

represent the institute’s direct operational carbon footprint. 

 

Scope 2 Emissions 

Scope 2 emissions include indirect emissions associated with electricity consumption from grid 

supply and on-site solar energy generation. Grid electricity contributes the majority share of 

emissions under this category, while solar photovoltaic (PV) systems provide a lower-emission 

alternative and account for a portion of the total energy consumption. 

 

Scope 3 Emissions 

Scope 3 emissions arise from activities not directly owned or controlled by the institute but 

associated with its operations. These include emissions from waste management, wastewater 

treatment, transportation (vehicles entering the campus), food consumption, business travel, 

construction materials, transmission and distribution losses, and purchased goods and services. 

Figure 21 illustrates the distribution of emissions across Scope 1, Scope 2, and Scope 3, while 

Figure 22 compares emissions across the last two reporting years, highlighting variations across 

different mission categories. 

 
Figure 21: IIT Roorkee scope of emissions 

 
Figure 22: Scope of emission for the last two years 



4. Research & Innovation 

 

The Institute has established a strong foundation in sustainability-oriented research and inno-

vation, driven by interdisciplinary collaboration and supported by partnerships with govern-

ment agencies, industry, and private sector organisations. The Institute actively undertakes a 

wide range of research projects addressing critical challenges in areas such as energy transition, 

water resource management, waste management, and climate change mitigation. 

A significant portfolio of sustainability-related projects is currently being carried out at IIT 

Roorkee, supported by funding from government bodies, industrial partners, and private stake-

holders. These projects focus on developing practical and scalable solutions, including renew-

able energy systems, green hydrogen technologies, sustainable infrastructure, and circular 

economy approaches. The Institute’s research ecosystem emphasises both fundamental re-

search and applied innovation, ensuring that outcomes contribute meaningfully to real-world 

sustainability challenges. 

In parallel, the institute integrates sustainability into its academic framework through the of-

fering of several courses related to environmental sustainability, climate change, energy sys-

tems, and resource management across undergraduate, postgraduate, and doctoral programs. 

This integration ensures that students are equipped with the knowledge and skills required to 

address emerging environmental challenges and contribute to sustainable development. The 

Institute also promotes a culture of innovation through advanced laboratories, research centres, 

and collaborative platforms that facilitate the development of new technologies and solutions. 

These efforts are aligned with national priorities and global sustainability goals, reinforcing IIT 

Roorkee’s commitment to advancing research, education, and innovation in support of a sus-

tainable future. 

4.1.  Sustainability-related Research Projects 

The institute is actively engaged in multiple sponsored research projects across diverse sustain-

ability domains, with most of them currently in the ongoing stage. These projects demonstrate 

strong collaboration with leading agencies such as MNRE, DST, DBT, ISRO, NTPC, DRDO, 

Ministry of Earth Sciences, and international organisations, highlighting the Institute’s role as 

a key contributor to sustainability research and innovation in India. The table below provides 

the complete details of the research project related to sustainability   

Table 5.1 Government Funded Ongoing Projects 

S.NO. Name of the project Name of PI Organization 

Name 

1 Scaling up the floating solar pho-

tovoltaic system 

Prof. Arun Kumar International Sus-

tainable Energy 

Foundation (ISEF) 



2 Developing a Comprehensive cli-

mate adaptation strategy and a de-

tailed implementation road map 

on disaster management and infra-

structure residence for India 

(Adapt DMIR) 

Prof. Anil Kumar 

Gupta 

MOEFCCE, 

UNDP, New Delhi 

3 Catalytic transformations at the in-

terface of chemistry and energy: 

utilisation of hydrogen gas to con-

vert waste gases into valuable en-

ergy carriers and products 

Prof. Akash Kaithal ANRF, New Delhi 

4 Prototype development of a point 

absorber wave energy converter 

for field testing 

Prof. Sumana Ghosh DST, New Delhi 

5 Trash is cash, turning unmerch on 

table crop and forest residues into 

high-value carbon-negative ferti-

lisers for regenerative farming in 

rural communities 

Prof. Sonal Keshawrao 

Thengane 

DBT, New Delhi 

6 Carbon Budget and Eco-hydrolog-

ical Dynamics of Selected Hima-

layan High-Altitude Grasslands 

and Their Carrying Capacity 

Prof. Sumit Sen GBP-NIHE 

Ladakh Regional 

Centre, Leh 

7 Advancing Regional Climate Re-

silience: AI Monitoring of Lentic 

Water Bodies for Greenhouse Gas 

Mitigation 

Prof. Basant Yadav ANRF, New Delhi 

8 Eco-innovation utilising Uttarak-

hand temples' floral waste: Devel-

opment of sustainable water-based 

ink for a greener 

Prof. Kirtiraj Kundlik 

Gaikwad 

Uttarakhand State 

Council for sci-

ence and technol-

ogy, Dehradun 

9 From catalyst Discovery to Pro-

cess Intensification for sustainable 

aviation fuel from Biomass de-

rived Bio-Oil and CO2: A syner-

gistic Experimental and data 

driven innovations ‘ 

Prof. Komal Tripathi ANRF, New Delhi 

10 Characterising the role of ground-

water in buffering the food-en-

ergy-water nexus against interan-

nual climatic shocks through hy-

dro-economic modelling 

Prof. Hemant Kumar ANRF, New Delhi 

11 Harnessing hydrokinetic energy: 

enhancing Darrieus turbine per-

formance with advanced tech-

niques (artificial neural network, 

numerical and experimental) 

Prof. C.S. Pant ANRF, New Delhi 



12 Targeting antibiotics in the Ganga 

River basin: monitoring geochem-

ical fate, and nano-enabled degra-

dation using eco-friendly redux 

active composites 

Prof. Nitin Khandelwal ANRF, New Delhi 

13 Novel Hybrid gas hydrate mem-

brane-based desalination coupled 

with carbon capture 

Prof. Hari Prakash Ministry of Earth 

Sciences, New 

Delhi 

14 Strategic evaluation & enhance-

ment of super cavitation in SUV 

(Super cavitating underwater ve-

hicles) 

Prof. Hemant J. Sagar ANRF, New Delhi 

15 Network for sustainable crop pro-

duction under climate change: de-

signing and testing regional cli-

mate adaptation measures through 

enhanced ecohydrological model-

ling 

Prof. K.S. Kasiviswa-

nathan 

SPARC 

16 Sustainable processing of HCP al-

loy employing electric current-as-

sisted (ECA) phenomena 

Prof. Anuj Bisht ANRF, New Delhi 

17 Holobiome response and to past 

climate variability: clues from 

lakes of the Himalaya and its fore-

land 

Prof. Pradeep Sri-

vastava 

Ministry of Earth 

Sciences, New 

Delhi 

18 Development of sustainable and 

indigenous porcine collagen ex-

traction technology for corneal 

and bone regeneration in battle-

field injuries 

Prof. Poonam 

Choudhary 

DRDO, New 

Delhi, DIA-COE, 

IIT KANPUR 

19 Integration of managed aquifer re-

charge and water-food nexus in 

higher education 

Prof. Hemant Kumar SPARC 

20 The Smart Energy Metering and 

Billing system (SEMB):  Enhanc-

ing EV Changing Infrastructure 

for Efficiency and Accessibility 

Prof. Apurv Kumar 

Yadav 

IIT Bhilai Innova-

tion and Technol-

ogy Foundation, 

Chhattisgarh 

21 Probing the interfacial water struc-

ture at covalent organic interfaces 

using vibrational sum frequency 

generation 

Prof. Ravindra Pandey DST, New Delhi 

22 Investigation of the Wide-area 

Simulation framework for renew-

able energy and HDFC systems to 

accurately capture their dynamic 

behaviour 

Prof. Himanshu Jain 

(Project Coordinator) 

1. Grid Controller 

of India Ltd., 

Mumbai, 

2. IIT Bombay 

  

23 Development of a satellite im-

agery-informed decision support 

Prof. Bihu Suchetana ISRO, Bangalore 



system for climate-resilient drink-

ing water treatment (SiDCReW) 

24 Integrating remote sensing and ex-

perimental studies to assess wild-

life impacts on soil and water 

quality 

Prof. Nitin Khandelwal ISRO, Bangalore 

25 Development of Specifications for 

the use of waste plastic in asphalt 

mixtures: a major step towards 

building sustainable road infra-

structure 

Prof. Nikhil Saboo National Highway 

Authority of India 

(NHAI), New 

Delhi 

26 Design and Development of 

Power Backup of 1-5 Wh based on 

a sodium ion cell operable at sub-

zero temperatures for renewables 

Prof. Yogesh Kumar 

Sharma 

MNRE 

27 Short carbon fibre reinforced high 

entropy high temperature Ceramic 

Composites 

Prof. Ankit Bansal DRDO, Delhi 

28 Decentralised Rainwater Harvest-

ing and Greywater treatment using 

electro coagulations ceramic 

membrane systems in the Indian 

Himalayan region 

Prof. Abhijit Maiti National Mission 

on Himalayan 

Studies (NMHS), 

G.B. Pant National 

Institute of Hima-

layan Environ-

ment Almora 

29 Study the dynamics of the Subma-

rine groundwater discharge (SGD) 

using the joint application of geo-

physical, geochemical and hydro-

dynamics modelling 

Prof. Pallavi Chatto-

padhyay 

CSIR, ASPIRE, 

New Delhi 

30 Informal Settlement National Pol-

icies and Urban Inclusion Adapta-

tion Strategies and Challenges 

Comparative Study in Kolkata, 

Delhi, and Mumbai 

Prof. Uttam Kumar Roy SPARC 

31 Exploring Mitigation Pathways 

for Holistic Sustainable Develop-

ment in Indian States (EMPHA-

SIS) 

Prof. Tarun Sharma CICERO (Centre 

for International 

Climate Research 

(Project Owner), 

Research Council 

of Norway 

32 Glaciers and Glacier Melt Runoff 

Changes and their Linkage to the 

hydro climatic and topographic 

context in the upper ganga basin 

(UGB) (SP-86) with special focus 

on six headstreams of the ganga 

and their associated glaciers 

Prof. Ashutosh Sharma National Mission 

for Clean Ganga, 

Ministry of Jal 

Shakti, GOI, New 

Delhi 



33 Prototype development for com-

ponent recycling from spent solar 

panels 

Prof. Nikhil Dhawan DST, New Delhi 

34 Carbon electrode-based indige-

nous low-cost perovskite solar 

cells development 

 

Prof. Soumitra Satapahi Central Mine 

Planning & De-

sign Institute Lim-

ited, Jharkhand 

35 Advancing Regional Climate Re-

silience: AI Monitoring of Lentic 

Water Bodies for Greenhouse Gas 

Mitigation 

Prof. Basant Yadav ANRF, New Delhi 

36 Eco-innovation utilising Uttarak-

hand temples' floral waste- Devel-

opment of sustainable water-based 

ink for a greener 

Prof. Kirtiraj Kundlik 

Gaikwad 

Uttarakhand State 

Council for sci-

ence and technol-

ogy, Dehradun 

37 Moment Tensor Inversion using 

3D Greens Functions: Investigat-

ing the effect of crustal thickening 

in the Himalayas on earthquake 

mechanisms 

Prof. Vipul Silwal MOES, NEW 

DELHI 

 

Table 5.2 PSUs Funded Ongoing Projects 

S.no. Name of the Project Name of the PI Organization 

name 

1 Establishment of the Research and 

Experiential Learning Centre on sus-

tainable energy and circularity 

Prof. Andallib Tariq NTPC, New Delhi 

2 Carbon electrode-based indigenous 

low-cost perovskite solar cells devel-

opment 

Prof. Soumitra Satapthi Central Mine Plan-

ning & Design 

Institute Limited, 

Jharkhand 

3 Cyber threat detection and mitigation 

techniques for the power transmis-

sion network 

Prof. Bhavesh Kumar 

Bhalja 

Powergrid centre of 

excellence in 

Cyber Security 

IISC, Bangalore 

4 Quantification and attribution of the 

climate-induced and human-derived 

variability in the past and future ter-

restrial water storage of the tehri res-

ervoir catchment area 

Prof. Brijesh Kumar 

Yadav 

THDC, India Ltd., 

Bhagirathi Bha-

wan, Tehri 

Garhwal, Tehri 

 

 

 

 



Table 5.3 Private Funded Ongoing Projects 

S.no. Name of the Project Name of the PI Organization name 

1 SURAKSHIT SAFAR 2026- 

2028: Enhancing Traffic 

Safety through a Children-Led 

Awareness, Behavioural As-

sessment, and school-level 

risk mitigation, an applied so-

cial research study 

Prof. Ashu Khanna EFKON India Private Lim-

ited, Gurugram, Haryana 

2 Development of sustainable 

substrate solutions for subli-

mation coating and printing 

applications 

Prof. Kirtiraj Kund-

lik Gaikwad 

DCC Group, Mumbai 

3 Development of cost-effective 

and low-carbon footprint sus-

tainable paper for producing 

paper-based mailers as an al-

ternative packaging material 

Prof. Vibhor Kumar 

Rastogi 

Amazon India Pvt. Ltd, 

Bangalore, Karnataka 

4 Quality assessment of ground-

water samples for identifying 

suitable locations to build two 

water purification systems of 

3000 L/Day Capacity for 

Drinking Water 

Prof. Abhijit Mahi Imagination Environmental 

Solutions Pvt. Ltd., New 

Delhi 

5 Innovative and sustainable 

strategies for chloride neutral-

isation and corrosion mitiga-

tion to enhance the durability 

and service life of RCE struc-

tures 

Prof. Umesh Kumar 

Sharma 

Ushta Infinity Construction 

Pvt. Ltd. Vadodara 

 

Table 5.4 International Funded Ongoing Projects 

Sr No. Name of the Project Name of the PI Organization Name 

1 Resilient food and water sys-

tems under global change: An 

SDG-driven approach for tra-

ditional/small rural commu-

nities 

  

Prof. Ashish Pandey German Academic Ex-

change Services (DAAD) 

2 Exploring Mitigation Path-

ways for Holistic Sustainable 

Development in Indian States 

(EMPHASIS) 

Prof. Tarun Sharma CICERO (Centre for Inter-

national Climate Research 

(Project Owner), Research 

Council of Norway 

 



Table 5.5 Non-Profit Organisation Funded Ongoing Projects 

Sr No. Name of the Project Name of the PI Organization Name 

1 Climate-resilient water ser-

vices partnership with IITR 

Prof. Basant Yadav United Nations Children's 

Fund, New Delhi 

4.2. Consultancy Projects Related to Sustainability 
In addition to its research initiatives, IIT Roorkee actively engages in consultancy projects re-

lated to sustainability, providing technical expertise and advisory support to government agen-

cies, public sector undertakings, private industries, and international organisations. These con-

sultancy activities play a crucial role in translating academic knowledge into practical, real-

world solutions to environmental and sustainability challenges 

During the reporting period, a total of 199 consultancy projects related to sustainability were 

undertaken by the Institute. Among these, 126 projects were supported by the private sector, 

reflecting strong industry engagement and the growing demand for sustainable solutions in 

industrial and commercial operations. The institute also undertook 61 government-funded con-

sultancy projects, contributing to policy development, infrastructure planning, environmental 

management, and climate resilience initiatives. In addition, 11 projects were supported by pub-

lic sector undertakings, along with 1 internationally funded project, indicating emerging global 

engagement. 

 

Figure 23 Consultancy projects and their status 

Figure 23 presents the distribution and status of consultancy projects, indicating the number of 

ongoing and completed projects. The data reflects sustained institutional engagement in con-

sultancy activities, including those aligned with sustainability-related domains, and highlights 

continuity in project execution over the reporting period. 
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4.3. Patents Granted for the Calendar Years 2021–2025 
Innovation at the Indian Institute of Technology Roorkee is reflected in its portfolio of patents 

granted, demonstrating the Institute’s focus on translating research into practical and scalable 

technologies. Figure 24 presents the trend in patents granted over the reporting period, indicat-

ing sustained engagement in research and innovation activities. 

 

Figure 24: Number of Patents granted under sustainability 

A significant proportion of these innovations is aligned with sustainability-oriented domains, 

including renewable energy, water management, waste utilisation, advanced materials, and cli-

mate-resilient technologies. This reflects the Institute’s emphasis on developing solutions that 

address environmental challenges and support sustainable development. 

 

Figure 25: Patents granted under SDGs 

The Institute’s research and innovation activities are aligned with the United Nations Sustain-

able Development Goals (SDGs), contributing to key areas such as good health and well-being, 
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clean water and sanitation, affordable and clean energy, industry and infrastructure, sustainable 

cities, responsible consumption, and climate action. Figure 25 presents the distribution of pa-

tents across SDG categories, indicating stronger engagement in areas related to technological 

innovation and clean energy, along with consistent contributions towards water sustainability 

and climate action. 

4.4. Alumni Funds Contribution 
Alumni engagement continues to play a signif-

icant role in supporting the developmental and 

sustainability initiatives of the IIT Roorkee. 

During the reporting period, the institute re-

ceived total alumni contributions amounting to 

₹3.73 crore, reflecting sustained commitment 

from its alumni community towards institu-

tional growth. Of this, ₹50.26 lakh (approxi-

mately 13–14%) was directed towards sustain-

ability-related initiatives, supporting efforts in 

environmental conservation, resource effi-

ciency, and green campus development. Addi-

tionally, ₹59.19 lakh (16%) was allocated to in-

novation-driven activities, while ₹1.43 crore (38%) supported educational initiatives, including 

academic infrastructure and student development. The remaining ₹1.21 crore (32%) contrib-

uted to broader institutional development needs. Figure 26 illustrates the distribution of these 

contributions, highlighting education and overall development as the primary areas of support, 

while also indicating a growing allocation towards sustainability initiatives, reflecting evolving 

alumni priorities and alignment with the institute’s long-term development goals. 

4.5. Sustainability-Focused Academic Programs 
IIT Roorkee integrates sustainability into its academic framework through a combination of 

core undergraduate courses and specialised postgraduate programs across multiple disciplines. 

At the undergraduate level, a series of Environmental Science and Sustainability courses is 

offered to students across diverse streams, including engineering, sciences, architecture, and 

humanities (refer to Table 5.6). This ensures that all students are exposed to fundamental con-

cepts of sustainability, environmental management, and resource efficiency as part of their ac-

ademic curriculum. 

Table 5.6 UG Courses 

Courses Departments 

Environmental Science and Sustainability 

Course-I 

Civil Engineering, Architecture, Earth 

Science and Hydro and Renewable En-

ergy 

Environmental Science and Sustainability 

Course-II 

Electrical Engineering, Electronic and 

Communication Engineering, Computer 
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Science and Engineering, Physics, Data 

Science and Mathematics 

Environmental Science and Sustainability 

Course-III 

Chemistry, Chemical, Bio Sciences and 

Bio Engineering, Humanities and Social 

Sciences 

Environmental Science and Sustainability 

Course-IV 

Mechanical & Industrial Engineering 

and Metallurgical & Materials Engineer-

ing 

 

At the postgraduate level, the institute offers a wide range of specialised programs aligned with 

sustainability themes, spanning areas such as environmental engineering, renewable and hydro 

energy, water resource management, disaster mitigation, climate resilience, electric mobility, 

and sustainable design (refer to Table 5.7). These programs are delivered through multiple 

departments and centres, reflecting a strong interdisciplinary approach to sustainability educa-

tion. 

Table 5.7 PG Courses 

Courses Departments 

M.Arch. & M.U.R.P. Architecture and Planning 

MTech. (Disaster Mitigation & Management) Centre of Excellence in Disaster Mitigation 

& Management 

MTech. (Environmental Engineering) Civil Engineering 

M.Des.(Industrial Design) Design 

MTech. (Seismic Vulnerability and Risk As-

sessment) 

Earthquake Engineering 

MTech. (Electric Vehicle Technology) Electrical Engineering 

MTech. (Renewable and Hydro Energy)  

& 

MTech. (Environment Management of Rivers 

and Lakes)  

Hydro and Renewable Energy 

MTech. (Surface Water Hydrology),  

MTech. (Ground Water Hydrology)  

& 

MTech. (Watershed Management) 

Hydrology 

MTech. (Dam Safety and Rehabilitation) International Centre of Excellence for Dams 

MTech. (Packaging Technology) Paper Technology 

MTech. (Irrigation Water Management), 

MTech. (Water Resources Development) & 

MTech. (Drinking Water and Sanitation) 

Water Resources Development & Manage-

ment 

 

  



5. Conclusion 

 

The Climate Action Plan of the Indian Institute of Technology Roorkee reflects a comprehen-

sive and forward-looking approach towards integrating sustainability into institutional plan-

ning, operations, research, and community engagement. The Institute has established a strong 

foundation through structured governance mechanisms, data-driven environmental assess-

ments, and targeted interventions across energy, water, waste, transportation, and infrastructure 

systems.  

Through the adoption of renewable energy systems, energy-efficient technologies, water con-

servation practices, and sustainable mobility initiatives, IIT Roorkee has demonstrated meas-

urable progress in reducing its environmental footprint. Initiatives such as campus solarisation, 

wastewater reuse, solid waste management, and biodiversity enhancement highlight a transi-

tion towards resource efficiency and circularity. At the same time, the integration of sustaina-

bility into academic curricula and research activities ensures that future professionals are 

equipped to address global environmental challenges.  

The Institute’s systematic quantification of greenhouse gas emissions and its alignment with 

global frameworks, including the United Nations Sustainable Development Goals (SDGs), fur-

ther strengthen its commitment to climate responsibility. By setting an ambitious target of 

achieving net-zero emissions by 2060, IIT Roorkee positions itself as a leader among higher 

education institutions in advancing climate action beyond national commitments.  

Moving forward, sustained efforts in monitoring, innovation, stakeholder engagement, and pol-

icy implementation will be essential to achieving long-term sustainability goals. The Climate 

Action Plan provides a robust roadmap for continuous improvement, ensuring that institutional 

growth is aligned with environmental stewardship. 

Through these collective efforts, IIT Roorkee reaffirms its commitment to becoming a model 

sustainable campus, demonstrating that academic excellence and environmental responsibility 

can progress together to address the challenges of climate change. 

 

 



 


