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Section 4 

 Energy Efficiency & Digital 
 
Energy efficiency and digital solutions represent India’s fastest, lowest-cost decarbonisation 
opportunity, delivering immediate emissions reduction while improving productivity and 
competitiveness. 
 
Market Scale & Potential: 
Energy efficiency measures can deliver 30–40% energy savings across industry and buildings. 
India’s data centre capacity is expected to triple by 2030, making efficiency and clean power 
critical. 
 
Key Segments: 

●​ Building Energy Efficiency: HVAC, lighting, BMS driven by ECBC & green building 
norms 

●​ Data Centre Decarbonisation: High-efficiency cooling, renewables, AI-based 
optimisation 

●​ Digital & AI for Decarbonisation: Predictive maintenance, energy optimisation 
●​ Industrial Efficiency: Motors, drives, waste heat recovery, electrification of heat 
●​ Agri & Land Use Solutions: Precision farming, livestock emission reduction, 

regenerative agriculture 
 
Growth Drivers: 

●​ PAT scheme covering energy-intensive industries 
●​ Rising electricity and fuel costs 
●​ Corporate ESG & net-zero commitments 
●​ Digitalisation across industry and utilities 

 
Strategic Trends: 

●​ Shift from hardware-led efficiency to software + data-driven optimisation 
●​ Electrification replacing fossil-based industrial heat 
●​ Integration with carbon markets and MRV (Measurement, Reporting and Verification) 

systems 
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Executive takeaway: 
Energy efficiency and digitalisation are the quickest path to decarbonisation in India—offering 
high ROI, rapid payback, and scalable impact across industry, buildings, power, and agriculture. 
For investors and corporates, energy efficiency and digitalisation opens a fast‑payback, 
asset‑light opportunities in industrial‑process optimization, building‑energy upgrades, and 
AI‑driven platforms that enhance productivity while cutting emissions. 
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Energy Efficiency & Digital 
Building Energy Efficiency 

 
This section provides key inputs on Building Energy Efficiency Opportunities for 

corporate leaders. 
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Opportunity Snapshot: Building Energy Efficiency  
Optimizes energy use across industrial and commercial operations. 

 Market Signals What Makes or Breaks It? 

 ●​ Demand driven by cost savings 
(15-30% reduction) and ESG 
compliance mandates 

●​ Widely adopted across energy 
intensive industries (cement, steel,data 
centres) 

●​ Annual Market Size by 2030 : 
₹125000- 150000  Cr. 

 ●​ < 3 year payback with strong 
measurement and verification discipline 

●​ Scalable industrial retrofit execution 
without downtime 

●​ Real time monitoring via IoT and 
analytics 

Why It Matters NOW? Well Aligned Opportunity for 

 ●​ Rising industrial power tarrifs, 
improving Payback Period (<3 years) 

●​ Regulatory push( PAT scheme, net zero 
targets) accelerate adoption 

 ●​ ESCOs / service providers 
●​ Industrial OEMs expanding into 

services 
●​ Digital/IoT players providing energy 

analytics, AI based energy management 
systems, IIoT for plant optimization 

Key Challenges Business Models 

 ●​ High Customer Acquisition Costs, due 
to fragmented demand across MSMEs 

●​ ROI visibility issues due to 
measurement and verification 
complexity 

 ●​ Performance-based contracts 
●​ Retrofit + optimization solutions 
●​ SaaS platforms for energy monitoring, 

analytics and reporting 
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Introduction and Business Case 

Buildings consume nearly 40% of India’s electricity, much of it in HVAC, lighting and appliances. 
With urbanisation and construction booming, energy efficiency is the cheapest, fastest way to 
cut emissions while reducing costs. Efficient buildings lower operating expenses, improve 
comfort, boost asset value and support compliance with ECBC, IGBC and GRIHA standards.  

For Indian corporates and developers, energy efficiency is not just sustainability - it’s 
ROI-positive infrastructure. This business imperative implies significant, profitable business 
opportunities for a range of solution providers. 

Market Potential for Building Energy Efficiency in India 

 
Year Market Size (₹ Cr) Drivers 

2025 ₹75,000 – ₹80,000 
Cr 

Energy Efficient HVAC, ECBC implementation, Smart building 
technologies & IoT adoption, retrofits in metros. 

2030 ₹1,25,000 – 
₹1,50,000 Cr 

Mass adoption of efficient HVAC, sensors, smart meters; 
corporate ESG push. 

2040 ₹3,00,000 – 
₹3,50,000 Cr 
(long-term trajectory 
estimate) 

Net Zero buildings mainstream; widespread retrofits and 
digital energy management. 

 

Market Segments and Applications 

 

Segment Applications Business Model Key Drivers 

Smart building 
management 
systems 

Energy monitoring, 
control, optimization 

Hardware + software 
platform sales 

Digitalization of 
buildings 

High-efficiency HVAC 
& heat pumps 

Heating, cooling, 
ventilation 

Equipment sales + 
service contracts 

HVAC energy 
dominates building 
loads 

Building automation 
& controls 

Lighting, HVAC, 
access, energy 

System integration & 
software 

Need for centralized 
efficiency control 

Energy performance 
contracting (ESCO) 

Large building 
retrofits 

Savings-guaranteed 
contracts 

Budget constraints & 
risk transfer 
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Building energy 
analytics & AI 

Predictive 
optimization 

SaaS subscription 
models 

Data-driven efficiency 
gains 

Deep retrofit 
solutions 

Envelope, HVAC, 
controls 

Turnkey retrofit 
projects 

Net-zero building 
mandates 

Industrial & 
mission-critical 
buildings 

Data centers, 
hospitals 

Premium reliability & 
efficiency services 

High energy intensity & 
uptime needs 

Smart lighting & 
demand response 

Lighting optimization Product + 
demand-response 
revenue 

Utility incentives & peak 
management 

Integrated facility 
energy services 

Energy + operations O&M + energy 
optimization contracts 

Outsourcing of energy 
management 

 

Typical Project Capacities & Investments Required in India 

 
Project Type Typical 

Capacity 
Indicative CapEx 

(₹ Cr) 
Notes 

Commercial Building 
HVAC Efficiency 
Retrofit 

2–10 lakh sq.ft 
commercial 
building (offices, 
malls, IT parks) 

₹3 – ₹20 Cr Includes chiller upgrades, 
VFDs, VRF systems, 
controls optimization. 

Central Chiller Plant 
Optimization / 
Replacement 

500–3,000 TR 
cooling capacity 

₹8 – ₹40 Cr Magnetic bearing chillers, 
energy-efficient pumps, 
automation integration.  

Lighting Retrofit (LED 
+ Controls) 

50,000 – 
5,00,000 sq.ft 

₹0.25 – ₹3 Cr Fastest payback (1–2 yrs). 
Low complexity. Scalable 
across commercial, 
institutional & residential 
sectors. 

Building Management 
System (BMS) & 
Smart Controls 

Single building 
or campus 

₹0.5 – ₹5 Cr Enables 10–25% energy 
savings via optimization. 

Integrated Deep 
Energy Retrofit / 
Net-Zero Upgrade 

Large 
commercial 
campus (>5 
lakh sq.ft) 

₹20 – ₹120+ Cr Combines HVAC, envelope, 
controls, renewables. High 
capital but long-term 
decarbonization pathway. 
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Underlying Technologies & Processes 

 

Elements Options Key Traits 

Heating Domestic Hot Water (DHW) 
Service Water Heating 
Building Envelope 
Passive Heating Design 
Efficient Heating  
Systems & Controls 
 

Solar Water Heaters 
Heat Pump Water Heaters (HPWH) 
Roof and wall insulation 
Passive solar design 
Heat pumps & High-efficiency boilers 
Zoning, programmable thermostats, smart 
controls & Heat recovery systems 

Ventilation Demand-Controlled 
Ventilation (DCV) 
Smart Controls 
Heat/Energy Recovery 
Ventilation 
Passive & Hybrid Ventilation 
Strategies 

CO₂ sensors and occupancy-based ventilation 
Variable speed drives (VFDs) for fans 
Smart BMS integration for airflow control 
Energy Recovery Ventilators 
Heat recovery from exhaust air 
Cross-ventilation through architectural design 
Hybrid systems combining natural + mechanical 
ventilation 

Air 
conditioning 

High-Efficiency Cooling 
Equipment 
System Optimization & 
Controls 
 

BEE 4–5 Star rated inverter ACs 
High-efficiency chillers 
Variable Refrigerant Flow (VRF/VRV) systems 
Building Management Systems (BMS) 
Variable Frequency Drives (VFDs) for pumps & 
fans 
Chiller plant optimization & retro-commissioning 

Building 
Envelope 
(Passive 
Design) 

Walls, Roof, Insulation, 
Facade, Thermal mass 
Fenestration (Windows & 
Glazing) 
Air-tightness & sealing 
Solar shading systems 

High R-value insulation, cool roofs, reflective 
coatings, thermal mass optimization 
Low-E glass, double glazing, shading devices, 
window-to-wall ratio optimization 
Proper sealing, weather stripping 
Passive cooling via architectural design 

Daylighting & 
Lighting 
Systems 

Interior lighting 
Exterior lighting 
Daylight integration 
Lighting controls 

LED lighting, high efficacy fixtures, occupancy 
sensors 
Solar-powered lighting, smart timers 
Maximize natural light, reduce artificial lighting 
Automated switching/dimming 

Electrical 
Power & 
Distribution 
Efficiency 

Transformers 
Wiring & distribution 
Smart meters 
Power quality systems 

Low-loss transformers 
Reduced losses, improved electrical design 
Real-time energy tracking 
Power factor correction 

Building Building Management Automated scheduling, load optimization 
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Automation & 
Controls 

Systems (BMS) 
Sensors & IoT devices 
Energy monitoring 
dashboards 

Demand-based control strategies 
Data-driven optimization 

Passive 
Architectural 
Design 
Strategies 

Building orientation 
Natural ventilation 
Green roofs & reflective 
surfaces 

East-west minimization 
Reduced mechanical cooling 
Reduced heat island effect 

Materials & 
Construction 
Efficiency 

Low embodied energy 
materials 
Prefabrication & modular 
design 

Thermal + lifecycle efficiency 
Improved insulation performance 

 

Key Challenges   

 

Challenge Area Key Issues Business 
Impact 

India Specific Strategic 
Implications 

Demand 
Awareness & 
Decision-Making 
Barriers 

Energy 
efficiency often 
seen as cost 
rather than 
investment; split 
incentives 
between owners 
and tenants 

Slow adoption 
and long sales 
cycles 

Limited 
awareness in 
SME/commercia
l segments; lack 
of standardized 
ROI benchmarks 

Need 
outcome-based 
business models 
and strong value 
demonstration 

Financing & 
Payback 
Perception 

Upfront capex 
and unclear 
financing 
mechanisms for 
retrofits 

Project delays 
and reduced 
pipeline scale 

Limited ESCO 
penetration; 
financing tied to 
balance sheet 
rather than 
savings 

Innovative 
financing (ESCO, 
performance 
contracts) required 

Fragmented 
Supply Chain & 
Vendor Quality 
Variability 

Multiple vendors 
for HVAC, 
lighting, controls, 
insulation, 
automation 

Integration 
challenges and 
performance 
risks 

Variability in 
installer 
capability across 
regions 

Standardization, 
vendor 
ecosystems, and 
QA frameworks 
critical 

Operational 
Complexity in 
Existing 
Buildings 

Retrofits require 
minimal 
downtime and 
coordination with 
occupants 

Increased 
execution risk 
and cost 
overruns 

Aging building 
stock, poor 
baseline data, 
limited digital 
infrastructure 

Digital audits and 
phased retrofit 
approaches 
needed 

CO3@EAI  
240 

https://www.eai.in/ref/co3


 

Policy, Regional 
& Market 
Fragmentation 

Building codes 
and incentives 
vary widely 
across states 

Uneven market 
growth and 
investment 
uncertainty 

ECBC adoption 
differences, local 
municipal 
approvals, 
climate-zone 
variations 

Region-specific 
strategies and 
policy monitoring 
essential 

 

Prominent Players in the Indian Market 

 
Company / Entity Focus Areas 

Tata Power-DDL / BSES Demand-side management, smart meters, efficiency 
programs. 

Honeywell / Johnson Controls Building automation, HVAC optimisation, smart sensors. 

Siemens / Schneider Electric Energy management systems, digital twins for building 
efficiency. 

Voltas / Blue Star / Daikin 
India 

High-efficiency HVAC and cooling solutions. 

Saint-Gobain India High-performance glazing, insulation materials. 

Havells / Philips Signify LED lighting, IoT-based lighting controls. 

 

Innovation Perspectives 

 

Innovation Business Opportunity For Senior Management 

Outcome-based efficiency 
platforms 

Energy-savings-as-a-service 
models 

Removes customer capex risk 

AI-driven building 
optimization 

Building AI SaaS platforms Unlocks 10–30% energy 
savings 

HVAC electrification & heat 
pumps 

Mass heat-pump deployment 
programs 

Largest single energy reduction 
lever 

Deep retrofit industrialization Retrofit factories for buildings Scale economics & faster 
deployment 

Integrated building energy 
platforms 

Full-stack building OS Data and control convergence 

Grid-interactive efficient 
buildings 

Demand-response & flexibility 
markets 

New revenue streams 

CO3@EAI  
241 

https://www.eai.in/ref/co3


 

Lifecycle carbon optimization Carbon-aware building 
services 

Regulatory and ESG 
advantage 

Smart campuses & districts Campus-scale energy utilities System-level efficiency gains 

Retrofit-first decarbonization Brownfield efficiency 
platforms 

Vast, underpenetrated market 

Digital twins for buildings Building digital twin services Better performance & planning 

 

Concentric & Satellite Opportunities 

●​ Retrofit contracting & ESCO services: Performance-based upgrades for HVAC, lighting 
and envelope systems in commercial and institutional buildings. 

●​ Smart controls & IoT solution providers: Concentric firms deploying BMS, sensors and 
AI-based analytics for occupancy and load optimisation. 

●​ Green building materials & insulation manufacturing: Local production of 
low-embodied-carbon paints, glass, sealants and thermal barriers. 

●​ Energy-efficient appliance and HVAC OEMs: Indigenous makers of chillers, VRF/VRV 
units, pumps and star-rated devices for large campuses. 

●​ Building simulation & energy audit consultancies: Data-driven firms offering ECBC 
compliance, PUE/EUI benchmarking and retrofit modelling. 

●​ Cool roof tile glazers:​ Makers of infrared-reflective pigments for clay/concrete tiles; 
urban heat island mitigation. 

Key Takeaway for Senior Management 

 

Takeaway Details 

Building energy 
efficiency is an 
operating platform 
business, not a retrofit 
business 

●​ Long-term value comes from continuous optimization, not 
one-time equipment upgrades 

●​ Examples: Building Management Systems (BMS), Energy 
Management Systems (EMS), fault detection & diagnostics 
(FDD) 

●​ Recommended innovation focus: software-driven, always-on 
efficiency platforms 

●​ Competitive advantage: recurring revenue, measurable 
performance, and customer lock-in 

Value concentrates in 
system-defining layers, 
not individual 
components 

●​ Savings are maximized when HVAC, controls, lighting, and 
building envelope are optimized together 

●​ Sub-components: HVAC optimization, variable frequency 
drives, smart sensors, advanced insulation 

●​ Recommended innovation focus: system-level integration 
and orchestration 
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●​ Competitive advantage: deeper energy savings and faster 
payback than point-solution providers 

Performance-based 
models unlock scale 
and adoption 

●​ Customers prefer guaranteed outcomes over capex-heavy 
retrofits 

●​ Examples: ESCO models, shared savings, 
energy-as-a-service, performance contracts 

●​ Recommended innovation focus: digital measurement & 
verification (M&V) 

Digital intelligence 
drives compounding 
efficiency gains 

●​ AI and analytics continuously identify inefficiencies and optimize 
operations 

●​ Examples: AI-based HVAC scheduling, occupancy-driven 
controls, predictive maintenance 

●​ Competitive advantage: savings improve year-on-year without 
additional capex 

Portfolio-scale 
deployment creates 
infrastructure 
economics 

●​ Multi-site customers deliver repeatability and scale benefits 
●​ Examples: IT parks, hospitals, hotel chains, industrial 

campuses 
●​ Recommended business focus: portfolio-level analytics and 

benchmarking 
●​ Competitive advantage: lower cost per site and faster scaling 

versus bespoke projects 

 

Next Steps for Corporate Leaders 

 

Building energy efficiency is entering a strategic phase as corporates target operational 
decarbonization, rising energy costs, and compliance with green building codes and disclosure 
requirements. HVAC, lighting, controls, insulation, and retro-commissioning solutions are being 
deployed across commercial real estate, campuses, hospitality, healthcare, and industrial 
buildings. Digital energy management, performance contracting, and ESG reporting frameworks 
are enabling efficiency to shift from cost-saving measures to asset-value and compliance 
levers.This could be an attractive climate tech opportunity for industries and firms in specific 
sectors and industries keen on catering to this fast growing market. 
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Energy Efficiency & Digital 
Industrial Energy Efficiency Equipment 

 
This section provides key inputs on Industrial Energy Efficiency Equipment 

Opportunities for corporate leaders. 
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Opportunity Snapshot: Industrial Energy Efficiency 
Equipments 

Develop industrial machinery & equipment that make operations more energy efficient 

 Market Signals  What Makes or Breaks It? 

 ●​ Strong demand from industrial 
sectors - cement, steel, chemicals, 
manufacturing 

●​ Growth led by industrial retrofits + 
commercial buildings 

●​ Large Annual Market size by 2030:  
₹ 1,50,000 - 1,75,000 Cr 

 ●​ Ability to demonstrate clear ROI and 
payback (<2–3 years) 

●​ Strong distribution and after-sales 
service network 

●​ Integration capability with existing 
industrial systems 

 Why It Matters NOW?  Well Aligned Opportunity for 

 ●​ Rising electricity and fuel costs 
improving payback periods (<3 
years) 

●​ Increasing regulatory and ESG 
pressure on energy-intensive 
industries 

●​ Immediate ROI compared to most 
climate tech investments 

 ●​ Industrial equipment manufacturers 
(motors, HVAC, compressors) 

●​ Electrical companies (switchgear, 
lighting, automation) 

●​ ESCOs and retrofit solution providers 

 Key Challenges  Business Models 

 ●​ Fragmented demand across MSMEs 
causing scaling challenges 

●​ Upfront investment barriers despite 
strong ROI 

 ●​ Performance-based ESCO models 
(shared savings) 

●​ Partnerships with industrial clients for 
large-scale upgrades 
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Introduction and Business Case 

Energy efficiency equipment — from high-efficiency motors, chillers and pumps to LEDs, 
variable frequency drives (VFDs) and smart meters — is the fastest ROI lever for 
decarbonization. These technologies lower energy bills, extend equipment life, reduce 
emissions and enhance productivity. 

For India, where industries and buildings together account for a majority of electricity demand, 
scaling efficiency equipment is the lowest-cost “first fuel” for meeting Net Zero commitments 
while boosting competitiveness. 

(Estimates are for all prominent industrial energy efficient equipment categories) 

Market Potential for Energy Efficiency Equipment in India (Excluding HVAC) 

 
Year Market Size (₹ Cr) Drivers 

2025 ₹70,000 – ₹75,000 
Cr 

Replacing & upgrading motors, Industrial pumps 
(energy-efficient pumps & retrofits), Drives / VFDs / motor 
controls 

2030 ₹1,50,000 – 
₹1,75,000 Cr 

Stronger retrofit wave, Wider adoption of VFDs, intelligent 
motor systems, & IoT controls, Public infrastructure and water 
sector upgrades 

2040 ₹3,50,000 – 
₹4,00,000 Cr 

Deep decarbonisation & electrification, Large-scale retrofit, 
New regulation & standards 

 

Market Segments and Applications 
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Segment Applications Business Model Key Drivers 

High-Efficiency 
Motors & Drives 

Variable-speed 
drives, IE3–IE5 
motors in industrial 
processes 

Equipment sales + 
lifecycle services 

Motors consume ~45% 
of global electricity 

HVAC & Thermal 
Efficiency Systems 

High-efficiency 
chillers, heat pumps, 
cooling systems 

CapEx sales + 
maintenance 
contracts 

Cooling/heating = 
largest building energy 
load 

Building Automation 
& Controls 

Smart controls for 
lighting, HVAC, 
occupancy 

Hardware + software 
+ service bundles 

Fast payback and 
retrofit potential 

Power Distribution & Efficient switchgear, Equipment sales + Electrical losses and 
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Typical Project Capacities & Investments Required in India 

 
Project Type Typical 

Capacity 
Indicative 

CapEx 
(₹ Cr) 

Notes / ROI Range 

High-efficiency motors + 
VFDs 

1-10 MW 
aggregated 
motor loads 

3-20 10-25% kWh cut; 18-36-month 
payback. 

Compressed-air 
optimization (VSD 
compressors, leak mgmt.) 

500-10,000 
cubic feet per 
minute 

0.6-7.0 20-35% kWh cut; fast audits → 
rapid returns. 

Industrial heat pumps 
(steam ≤120-150°C) 

0.5-10 MWth 1.5-20 Electrify low/medium-temp heat; 
2-5 yr payback (with RE). 

Boiler & furnace efficiency 
(O₂ trim, economisers, 
burners) 

5-200 TPH 
steam or 
equivalent 

0.7-10 5-12% fuel cut; low tech risk. 
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Power Quality 
Equipment 

transformers, UPS service agreements reliability requirements 

Industrial Process 
Optimization 
Equipment 

Sensors, controllers, 
automation hardware 

System integration + 
equipment sales 

Energy cost pressure 
in manufacturing 

Heat Recovery & 
Reuse Equipment 

Waste heat recovery, 
heat exchangers 

Project-based + 
shared-savings 
models 

Improve system 
efficiency without new 
energy 

District Energy & 
Thermal Networks 

District 
heating/cooling 
equipment 

Infrastructure projects 
+ long-term O&M 

Urban decarbonization 
and electrification 

Energy Storage & 
Power Electronics 

Inverters, converters, 
batteries for 
efficiency 

Equipment + 
performance-based 
contracts 

Grid volatility and 
renewable integration 

Data Centre 
Efficiency 
Infrastructure 

Efficient power, 
cooling, and thermal 
equipment 

CapEx + 
outcome-based 
service models 

AI-driven power 
density growth 

Electrification & Fuel 
Switching Equipment 

Electric boilers, 
industrial heat pumps 

Equipment sales + 
energy-as-a-service 

Decarbonizing 
fossil-fuel-based 
processes 
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Cooling towers & hybrids 
(adiabatic/dry coolers) 

1,000-20,000 
m³/h 

1-8.0 Water + energy reduction; 
reliability gains. 

Steam system rehab 
(traps, condensate, 
insulation) 

5-200 TPH 
networks 

0.5-3.0 5-15% fuel cut; maintenance-led 
ROI. 

Power quality & demand 
management (APFC, 
harmonics) 

1-20 MVA 
plants 

0.5-3.0 Reduces losses, penalties; 
improves uptime. 

Waste Heat Recovery 
Systems (WHR), including 
process heat recovery & 
steam optimization 

1–30 MW 
equivalent 
heat recovery 
or large 
process heat 
systems 

₹5 – ₹150+ 
Cr 

Very high energy-saving potential; 
large opportunity in cement, steel, 
chemicals, glass. 

Compressed Air System 
Optimization 

500–5,000 kW 
compressed 
air systems 

₹3 – ₹25 
Cr 

Significant hidden losses in Indian 
factories; includes efficient screw 
compressors, leak reduction, 
smart controls; 20–30% energy 
saving potential typical. 

Industrial Process Heat 
Recovery & Steam 
Optimization 

Medium-large 
process plants 

₹5 – ₹40 
Cr 

Steam is widely used; emerging 
technologies convert wasted 
steam energy into power 

Digital Energy Monitoring & 
Industrial Energy 
Management Systems 
(EMS) 

Plant or 
multi-plant 
deployment 

₹0.5 – ₹5 
Cr 

Enables continuous optimization; 
required for ESG and energy 
reporting 

 

Underlying Technologies & Processes 

 

Element Options Key Traits 

Electric Motors & Drives ●​ Industrial motors 
●​ Variable Frequency 

Drives (VFDs) 
●​ Soft starters 

●​ IE3/IE4 efficiency motors, 
right-sizing 

●​ Load-based motor control 
●​ Reduce energy spikes and 

wear 

Pumps & Pumping 
Systems 

●​ Centrifugal pumps 
●​ Pump system 

optimization 

●​ High-efficiency pumps, 
impeller trimming 

●​ Reduce friction losses 

Compressed Air 
Systems 

●​ Air compressors 
●​ Leak detection 

systems 

●​ Energy-efficient 
compressors 

●​ Reduce wastage 
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●​ Pressure optimization ●​ Reduce idle consumption 

Boilers & Steam 
Systems 

●​ Boilers (non-HVAC) 
●​ Steam distribution 
●​ Condensate recovery 

●​ High-efficiency boilers, 
insulation 

●​ Leak reduction, insulation 
●​ Improve thermal efficiency 

Industrial Furnaces & 
Process Heating 

●​ Process furnaces 
●​ Kilns 

●​ High-efficiency burners, 
insulation upgrades 

●​ Waste heat recovery, 
improved refractory 

Waste Heat Recovery 
(WHR) 

●​ Heat exchangers 
●​ Organic Rankine 

Cycle (ORC) 
●​ Regenerative burners 

●​ Recover energy from 
exhaust gases 

●​ Electricity generation 
●​ Improve thermal efficiency 

Cogeneration (CHP) & 
Energy Recovery 

●​ Combined heat and 
power (CHP) 

●​ Back-pressure 
turbines 

●​ Improved overall efficiency 
●​ Power generation from 

process steam 

 

Key Challenges   

 

Challenge Area Key Issues Business 
Impact 

India Specific Strategic 
Implications 

Price Sensitivity 
& ROI 
Perception 

Customers 
prioritize upfront 
cost over 
lifecycle savings; 
long payback 
perception 

Slower adoption 
despite strong 
efficiency 
benefits 

SME and 
industrial 
segments highly 
cost-driven; 
limited 
awareness of 
total cost of 
ownership 

Need 
outcome-based 
selling and 
performance 
guarantees 

Demand 
Fragmentation & 
Long Sales 
Cycles 

Multiple 
customer 
segments 
(commercial, 
industrial, 
residential) with 
different needs 

High customer 
acquisition cost 
and slow 
scale-up 

Regional 
differences in 
adoption; low 
penetration 
outside 
metro/industrial 
clusters 

Segment-focused 
go-to-market 
strategy required 

Supply Chain & 
Component 
Dependency 

Dependence on 
imported 
electronics, 
semiconductors, 

Margin pressure 
due to cost 
volatility 

Import duties, 
currency 
fluctuations, 
geopolitical 

Supplier 
diversification and 
localization 
strategies 
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and specialized 
components 

supply 
disruptions 

important 

Integration & 
Operational 
Complexity 

Equipment must 
integrate with 
legacy systems 
and varied 
infrastructure 

Increased 
engineering and 
installation costs 

Aging industrial 
plants, 
inconsistent 
standards 
across 
buildings/factorie
s 

Standardized 
retrofit frameworks 
and strong 
technical support 
needed 

Financing & 
Capital Access 
for Customers 

Customers 
hesitant to invest 
upfront despite 
long-term 
savings 

Limits market 
growth potential 

Limited ESCO 
penetration; 
financing often 
balance-sheet 
dependent 

Innovative 
financing models 
(leasing, ESCO, 
energy-as-a-servic
e) critical 

 

Prominent Players in the Indian Market 

 
Company / Entity Focus Areas 

Siemens / ABB / Schneider Electric High-efficiency motors, drives, automation systems. 

Honeywell / Johnson Controls Smart building equipment, efficient chillers, BMS. 

Voltas / Blue Star / Daikin Efficient HVAC systems, VRF solutions. 

Havells / Philips Signify LED lighting, IoT-based smart controls. 

Kirloskar Brothers / Crompton Greaves Energy-efficient pumps and motors. 

L&T Electrical & Automation Smart meters, distribution automation equipment. 

Startups (Smart Joules, Zenatix, 
SustLabs) 

AI-driven retrofits, smart efficiency platforms. 

 

Innovation Perspectives 

 

Innovation Business Opportunity For Senior Management 

Efficiency-as-a-Service 
Platforms 

Guaranteed energy savings 
with performance-backed 
contracts 

Converts CapEx sales into 
long-term annuity revenues 

AI-Optimized Equipment 
Control 

Embedded AI that 
continuously self-optimizes 

Creates software lock-in on top 
of hardware 
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equipment 

Electrification-Ready 
Industrial Equipment 

Modular, high-temperature 
electric alternatives 

Opens new markets as fossil 
processes are phased out 

Carbon-Rated Equipment 
Portfolios 

Equipment sold with certified 
carbon impact metrics 

Enables premium pricing and 
regulatory advantage 

Retrofit-First Product 
Architectures 

Drop-in, minimal-downtime 
efficiency upgrades 

Accesses the largest 
addressable market with fast 
ROI 

Grid-Interactive Efficiency 
Equipment 

Equipment that responds to 
grid signals in real time 

Unlocks new revenue streams 
(flexibility, demand response) 

High-Density & AI-Ready 
Thermal Systems 

Advanced thermal designs for 
extreme efficiency 

Critical enabler of digital 
infrastructure growth 

Digital Twins Embedded in 
Equipment 

Simulated performance 
before and after deployment 

De-risks customer capex and 
strengthens sales conversion 

Sustainability-Linked 
Financing Models 

Bundled financing tied to 
efficiency outcomes 

Accelerates adoption and 
increases deal size 

Lifecycle Circularity & 
Remanufacturing 

Design for reuse, upgrade, 
and remanufacture 

Reduces cost, carbon, and 
supply-chain risk 

 

Concentric & Satellite Opportunities 

●​ High-efficiency HVAC & motor OEMs: Local manufacturing of IE4/IE5 motors, 
variable-speed drives and magnetic-bearing chillers tailored to Indian climates. 

●​ ESCO and retrofit service providers: Concentric firms executing metered 
energy-saving contracts across industrial and commercial buildings. 

●​ Smart metering & energy monitoring systems: IoT-enabled platforms capturing 
granular power and thermal data for verified performance tracking. 

●​ AI-enabled predictive maintenance tools: Software anticipating equipment faults 
and drift to sustain long-term energy savings. 

●​ Thermal electrification and hybrid retrofits: Satellite adoption of industrial heat 
pumps and low-carbon steam systems replacing fossil-fired boilers. 

●​ Variable frequency drive retrofit kits: Manufacturing of plug-and-play VFDs for 
compressors/fans/pumps; 20-40% instant savings. 

 

 

Key Takeaway for Senior Management 
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Takeaway Details 

Energy efficiency equipment is 
an operating-system upgrade, 
not a one-time capex purchase 

●​ The biggest value comes when equipment 
continuously adapts to load, occupancy, and 
process conditions 

●​ Examples: IE4/IE5 motors with VFDs, smart 
chillers, high-efficiency compressors, condensing 
boilers 

●​ Competitive advantage: sustained energy savings 
that compound over time versus static upgrades 

System-level integration beats 
component-level efficiency 

●​ Isolated high-efficiency devices underperform 
without coordinated controls 

●​ Sub-components: motors + VFDs + PLCs, HVAC + 
BMS, lighting + occupancy/daylight sensors 

●​ Recommended innovation focus: integrated 
hardware–software stacks 

Digitalization transforms 
equipment into performance 
 assets 

●​ Sensors, connectivity, and analytics unlock 
predictive maintenance and continuous 
commissioning 

●​ Examples: condition monitoring for motors, chiller 
plant optimization, compressed-air leak detection 

Performance-based models 
accelerate adoption and scale 

●​ Customers increasingly prefer outcomes over 
ownership 

●​ Examples: ESCO/shared-savings, equipment 
leasing, efficiency-as-a-service 

●​ Recommended innovation focus: digital 
measurement & verification (M&V) 

●​ Competitive advantage: faster deal conversion 
and predictable, recurring cash flows 

Portfolio-scale deployment 
creates infrastructure economics 

●​ Multi-site rollouts deliver repeatability and learning 
effects 

●​ Examples: manufacturing groups, retail chains, 
data centres, hospitals 

●​ Competitive advantage: lower cost per site and 
rapid scaling versus bespoke projects 
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Next Steps for Corporate Leaders 

 

Energy efficiency equipment is entering a strategic phase as corporates target cost reduction, 
emissions abatement, and compliance with energy performance standards across industrial, 
commercial, and infrastructure sectors. High-efficiency motors, VFDs, compressors, pumps, 
burners, heat pumps, HVAC systems, and lighting upgrades are moving from periodic retrofits 
to continuous performance improvement enabled by sensors and digital controls. As energy 
pricing volatility and regulatory expectations rise, efficiency solutions are increasingly evaluated 
as investable decarbonization assets rather than maintenance line items. 
 
This could be an attractive climate tech opportunity for industries and firms in specific sectors 
and industries keen on catering to this fast growing market. 
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Energy Efficiency & Digital 
Industrial Waste Heat Recovery 
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Opportunity Snapshot: Industrial Waste Heat Recovery 
Reduces overall energy consumption through recovering and reusing wasted industrial heat 

 Market Signals  What Makes or Breaks It? 

 ●​ High potential in energy-intensive 
sectors (cement, steel, chemicals) 

●​ Waste heat recovery can improve 
efficiency by 10–20% 

●​ Annual Market size by 2030: ₹ 
12,000 - 15,000  Cr 

 ●​ Execute retrofits (boilers, turbines) 
within <15–30 day shutdowns 

●​ Deliver 8–15 MW recovery with 
<3-year payback (M&V-backed) 

 Why It Matters NOW?  Well Aligned Opportunity for 

 ●​ Rising energy costs making waste 
recovery economically attractive 

●​ ESG and net-zero targets pushing 
efficiency improvements 

●​ Immediate ROI: payback typically 
2–4 years 

 ●​ Industrial EPC and engineering firms 
●​ Boiler, turbine, and heat exchanger 

manufacturers 
●​ Energy service companies (ESCOs) 

 Key Challenges  Business Models 

 ●​ High upfront capex for retrofitting 
existing plants 

●​ Process-specific customization 
causing complex implementation 

●​ Downtime risks during installation 

 ●​ Waste heat recovery systems for 
cement, steel, and chemical plants 

●​ Retrofit solutions for existing industrial 
facilities 

●​ Performance-based ESCO models 
(shared savings) 
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Introduction and Business Case 

Industrial processes — cement kilns, steel furnaces, glass plants, refineries — release 
enormous amounts of heat that usually dissipates into the air. Waste Heat Recovery (WHR) 
systems capture this lost energy and convert it into electricity, steam, or process heat, improving 
efficiency and cutting fuel bills. 

For India, WHR represents a low-cost decarbonisation lever that provides multiple benefits: 
reduces coal/gas use, lowers emissions and enhances competitiveness in energy-intensive 
industries. 

Companies that have the skill sets to provide solutions for waste heat utilization can expect 
significant business opportunities across a range of industries and application domains.  

Market Potential for Industrial Waste Heat Recovery in India 

 
Year Market Size (₹ Cr) Capacity Outlook Drivers 

2025 6,000-7,500 ~1.5-2 GW WHR 
capacity 

Cement sector adoption, steel pilots. 

2030 12,000-15,000 ~5 GW capacity Mandatory PAT/ESG targets; wider 
adoption in refineries and glass. 

2040 35,000-40,000 ~12-15 GW 
capacity 

Deep industrial decarbonisation; 
integration with hybrid RE. 

 

Market Segments and Applications 

 

Segment Applications Business Model Key Drivers 

High-Temperature 
WHR (Steam-Based) 

Recovery from kilns, 
furnaces, reformers 

EPC/project delivery 
+ long-term service 

Large fuel savings and 
direct CO₂ reduction 

Gas Turbine & 
Engine WHR 

Exhaust heat 
recovery for power 
and CHP 

Equipment + 
integration + O&M 
contracts 

Improve overall plant 
efficiency 

Low–Medium 
Temperature WHR 
(Organic Rankine 
Cycle) 

Power generation 
from exhaust/process 
heat 

Modular equipment 
sales + service 

Monetize waste heat 
previously unusable 
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Industrial Heat 
Recovery Boilers 
(HRSG) 

Steam generation 
from exhaust gases 

Project-based EPC Mature, bankable 
technology 

Heat Exchangers & 
Process Integration 

Pre-heating 
feedstocks, fluids, air 

Equipment sales + 
engineering services 

Fast payback and wide 
applicability 

WHR for District 
Heating & Heat 
Reuse 

Export waste heat to 
district networks 

Infrastructure 
partnerships + heat 
sales 

Urban decarbonization 
policies 

Electrified Heat 
Recovery (Heat 
Pumps) 

Upgrade low-grade 
heat to useful levels 

Equipment + 
performance-based 
contracts 

Electrification of 
industrial heat 

Modular & 
Containerized WHR 
Systems 

Brownfield retrofits, 
remote sites 

Productized systems 
+ rapid deployment 

Lower capex and 
installation risk 

WHR with Energy 
Storage Integration 

Thermal storage for 
load shifting 

Project + shared 
savings 

Match heat supply with 
demand 

WHR Monitoring & 
Optimization Systems 

Digital optimization of 
recovery systems 

SaaS + lifecycle 
services 

Need to maximize 
realized performance 

 

Typical Project Capacities & Investments Required in India 

 
Project Type Typical 

Capacity 
Indicative 

CapEx (₹ Cr) 
Notes 

Low-grade heat 
recovery (50-150°C) 

1-5 MWth 
equivalent 

2-10 Economisers, heat exchangers, air 
preheaters for process heat. 

Medium-grade 
recovery (150-400°C) 

5-20 MWth 8-30 Organic Rankine Cycle (ORC), 
absorption chillers, steam 
generation. 

High-grade recovery 
(>400°C) 

10-50 MWth 20-100 WHR boilers, power turbines for 
steel, cement, glass sectors. 

Cement kiln WHR 
(Rankine/ORC) 

5-15 MW 
(electric) 

40-120 Captive generation from clinker line 
waste gases. 

Steel reheating 
furnace WHR 

3-10 MW 
(electric/thermal) 

25-80 Recuperators, regenerators and 
waste gas boilers. 

Chemical/fertiliser 
plant WHR 

2-10 MWth 15-60 Heat-to-steam or absorption chillers 
for process integration. 
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Data centre / HVAC 
exhaust recovery 

0.5-2 MWth 2-8 Liquid-to-air exchangers for 
pre-cooling or district cooling. 

 

Underlying Technologies & Processes 

 
Element Options Key Traits 

Heat sources Kiln exhaust (cement), flue gas 
(steel, refineries), hot liquids, 
furnace gases 

Sector-specific; medium/high 
temperature streams are most valuable. 

Conversion 
technologies 

WHR boilers + steam turbines; 
Organic Rankine Cycle (ORC); 
Kalina cycle 

Steam turbines: mature; ORC/Kalina: 
efficient at lower temperatures. 

Applications Electricity generation, 
preheating, steam supply, 
district heating 

Improves energy efficiency and cuts fuel 
bills. 

Integration Retrofit to existing plants; 
greenfield design integration 

Retrofit economics vary by industry and 
scale. 

Digital 
optimisation 

IoT sensors, AI-driven heat flow 
modelling 

Improves recovery efficiency and system 
uptime. 

 

Key Challenges   

 

Challenge 
Area 

Key Issues Business 
Impact 

India Specific Strategic 
Implications 

High Upfront 
Capital & 
Financing 
Constraints 

WHR systems 
require 
significant capex 
with long 
payback periods 

Slower 
adoption 
despite strong 
efficiency 
benefits 

Industrial clients 
prioritize core 
production 
investments; 
limited ESCO 
financing models 

Innovative 
financing structures 
and performance 
contracts needed 

Site-Specific 
Engineering & 
Technical 
Complexity 

Each plant has 
unique heat 
streams, 
process 
integration 
needs 

Higher 
engineering 
costs and 
longer project 
timelines 

Aging industrial 
infrastructure and 
inconsistent 
process data 

Advanced 
feasibility studies 
and modular 
system designs 
critical 

Demand 
Awareness & 
ROI Perception 

Limited 
understanding of 
energy recovery 

Delayed 
decision-makin
g and longer 

Energy efficiency 
often viewed as 
secondary 

Need clear 
business case 
communication and 
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benefits among 
SMEs 

sales cycles investment measurable 
performance 
guarantees 

Supply Chain & 
Technology 
Dependency 

Specialized 
turbines, heat 
exchangers, and 
controls often 
imported 

Cost volatility 
and project 
delays 

Import duties, 
currency 
fluctuations, and 
geopolitical 
supply risks 

Local 
manufacturing 
partnerships and 
diversified sourcing 
strategies 

Operational 
Integration & 
Reliability 
Concerns 

Integration must 
not disrupt core 
industrial 
processes 

Adoption 
resistance due 
to perceived 
operational 
risks 

Downtime 
sensitivity in 
cement, steel, 
chemicals 
sectors 

Robust design, 
redundancy, and 
digital monitoring to 
ensure reliability 

 

Prominent Players in the Indian Market 

 
Company / Entity Focus Areas 

Thermax EPC leader in WHR boilers and power plants. 

Cethar / ISGEC Boilers and process equipment for WHR. 

Larsen & Toubro (L&T) EPC for industrial WHR and cogeneration. 

Siemens / ABB / GE Turbines, generators, automation for WHR systems. 

Dalmia Cement / 
UltraTech / Shree Cement 

Cement majors with large-scale WHR installations. 

Tata Steel / JSW Steel Coke oven and blast furnace gas WHR. 

Indian Oil / BPCL / HPCL Refinery WHR projects under energy efficiency mandates. 

Opel Energy Systems, 
Atlas Copco 

WHR on D.G.Set Exhausts, on Furnace, WHR based ORC 

 

Innovation Perspectives 

 

Innovation Business Opportunity For Senior Management 

Waste Heat 
Recovery-as-a-Service  
(WHRaaS) 

Provider finances, owns, and 
operates WHR 

Long-term contracted cash 
flows; lower adoption friction 

Modular, Productized WHR 
Systems 

Standardized modules with 
known performance 

Scalability, faster sales cycles, 
better margins 
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Low-Grade Heat 
Monetization 

ORC + heat pumps + storage 
combinations 

Expands addressable market 
significantly 

Sector-Coupled Heat Reuse 
Platforms 

Integrated heat-to-district 
energy ecosystems 

Turns waste heat into a traded 
energy product 

Digital Twins for Heat 
Integration 

Simulation-led design and 
performance guarantees 

De-risks projects and 
accelerates decisions 

Carbon-Backed Commercial 
Models 

Contracts indexed to verified 
CO₂ reduction 

Aligns incentives; improves 
ROI narrative 

WHR + Electrification 
Hybrids 

WHR combined with industrial 
heat pumps 

Future-proofs assets against 
fuel switching 

Plug-and-Play Retrofit Kits Drop-in systems with minimal 
downtime 

Unlocks massive retrofit 
market 

Thermal Storage-Enabled 
Flexibility 

Stored waste heat for peak 
demand or grid services 

Creates new revenue streams 
beyond efficiency 

Lifecycle Performance & 
Optimization Platforms 

Continuous AI-driven 
optimization 

Protects margins and 
long-term customer value 

 

Concentric & Satellite Opportunities 

●​ Heat-exchanger & ORC equipment manufacturing: Local OEMs designing 
modular, dust-resistant WHR units adapted for Indian industrial conditions. 

●​ Thermal audit & simulation firms: Concentric engineering services using AI-driven 
heat maps and digital twins for retrofit optimisation. 

●​ EPC & O&M specialists: Integrators managing end-to-end WHR deployment, 
uptime and multi-plant performance contracts. 

●​ Energy-storage hybrid solutions: Satellite applications coupling WHR with molten 
salt, phase-change, or battery storage for continuous use. 

●​ Carbon finance & MRV platforms: Fintech tools quantifying and monetising 
verified GHG reductions from heat recovery projects. 

●​ Advanced materials R&D: Development of fouling-resistant coatings and 
high-temperature alloys to extend exchanger lifespans. 
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Key Takeaway for Senior Management 
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Takeaway Details 

Technology-fit to heat grade 
determines returns 

●​ Matching solution to temperature and duty cycle is critical 
to IRR 

●​ Sub-components: 
○​ High-temp: Steam turbines, WHRB 
○​ Medium-temp: ORC, Kalina 
○​ Low-temp: industrial heat pumps, absorption 

chillers 
●​ Recommended innovation focus: hybrid and cascade 

recovery architectures 
●​ Competitive advantage: higher recovery rates and 

shorter payback than one-size-fits-all designs 

System-level integration 
multiplies value 

●​ WHR performs best when integrated with process 
control, electrification, and energy management 

●​ Examples: WHR + VFDs, WHR feeding captive loads, 
steam balancing with process demand 

●​ Competitive advantage: compounding efficiency gains 
beyond standalone recovery 

Performance-linked 
financing unlocks scale 
 

●​ Many industrials prefer outcome-based models over 
capex-heavy retrofits 

●​ Examples: BOOT, ESCO, shared-savings, 
off-balance-sheet SPVs 

●​ Recommended innovation focus: digital measurement 
& verification (M&V) tied to contracts 

●​ Competitive advantage: faster adoption and predictable 
cash flows 

Portfolio replication creates 
infrastructure economics 

●​ Similar processes across plants enable standardization 
and rapid rollouts 

●​ Examples: multi-plant cement groups, steel clusters, 
chemical parks 

●​ Recommended business focus: standardized modules 
and portfolio analytics 

●​ Competitive advantage: lower unit capex and faster 
scaling than bespoke projects 
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Next Steps for Corporate Leaders 

 

Industrial waste heat recovery is gaining traction as corporates pursue energy efficiency, 
operational cost reduction, and Scope 1 emissions abatement. Heat recovery systems — 
including WHR boilers, ORC units, economizers, heat exchangers, and heat-to-power solutions 
— are being deployed across cement, steel, glass, chemicals, refineries, food processing, and 
other energy-intensive sectors. Digital monitoring, heat mapping tools, and performance 
contracting models are improving project bankability, while integration with heat pumps and 
district systems expands use cases for low-grade heat streams. 
 
This could be an attractive climate tech opportunity for industries and firms in specific sectors 
and industries keen on catering to this market. 
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Energy Efficiency & Digital 
Data Centre Decarbonization 

 
This section provides key inputs on Data Centre Decarbonization Opportunities 

for corporate leaders. 
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Opportunity Snapshot: Data Centre Decarbonisation 
Reduce carbon footprint of data centres via renewable power, efficient cooling, and energy 

optimization 

 Market Signals  What Makes or Breaks It? 

 ●​ India data centre capacity expected 
to grow 3–4x by 2030 (AI & cloud 
growth) 

●​ Hyperscalers (AWS, Google) 
targeting 100% renewable 
operations 

●​ Annual Market size by 2030: 
₹12,000 - 15,000  Cr 

 ●​ Advanced cooling (liquid/immersion) 
reducing PUE to <1.3 

●​ 24/7 renewable sourcing (PPAs + BESS 
integration) 

●​ Real-time energy optimization via 
AI/IoT systems 

 

 Why It Matters NOW?  Well Aligned Opportunity for 

 ●​ Explosive growth in AI, cloud, and 
digital infrastructure 

●​ ESG pressure on large tech firms 
●​ Rising power demand from data 

centers, hence need for efficient and 
green operations 

 ●​ Data centre operators & hyperscalers 
●​ Cooling technology providers (HVAC, 

liquid cooling) 
●​ Energy management & IoT platform 

companies 

 Key Challenges  Business Models 

 ●​ High capex for cooling upgrades and 
renewable integration 

●​ Space constraints in urban data 
centres 

●​ Reliability concerns with renewable 
& storage integration 

 ●​ Retrofit existing data centres with 
efficient cooling systems 

●​ Renewable PPAs + onsite solar + 
storage integration 

●​ Deploy AI-based platforms for energy 
optimization 
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Introduction and Business Case 

Data centres are the backbone of India’s digital economy, but also among the fastest-growing 
energy consumers. With hyperscale and colocation capacity surging, their carbon footprint is 
rising sharply. 

Decarbonising data centres through renewable energy integration, efficient cooling, circular 
hardware and carbon accounting delivers a dual win: lower OPEX and stronger ESG 
performance. For global cloud majors and Indian IT giants, green data centres are not just a 
compliance requirement but a competitive differentiator to attract clients and capital. 

All the above also imply significant business opportunities for businesses that can provide 
solutions to decarbonize data centers. 

Market Potential for Data Centre Decarbonization in India 

The following estimates are for the complete set of solutions that can make data centres green 
and sustainable 

Year Market Size (₹ Cr) Drivers 

2025 4,500-5,000 Early adoption by hyperscalers (AWS, Microsoft, Google) and 
large IT parks; renewable PPAs. 

2030 12,000-15,000 Expansion of green colocation centres; stronger cooling 
efficiency norms; ESG-linked financing. 

2040 30,000-40,000 Net Zero data centres mainstream; integration of onsite RE + 
storage + circular IT hardware. 

 

Market Segments and Applications 

 

Segment Applications Business Model Key Drivers 

Electrical & Power 
Efficiency Systems 

High-efficiency UPS, 
power distribution 
units, busways, 
HV/LV optimization 

Capex equipment 
sales + long-term 
service & 
maintenance 
contracts 

Reduce electrical 
losses; improve PUE; 
manage rising AI 
power density 

Advanced Cooling 
Technologies 

Liquid cooling 
(direct-to-chip, 
immersion), free-air 
cooling, adiabatic 

Equipment sales + 
installation + O&M 
services 

Cooling = largest 
non-IT energy load; 
enables higher rack 
densities with lower 
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systems energy/water 

Energy Management 
& Monitoring 
Software 

Real-time energy, 
carbon, and capacity 
monitoring; DCIM; 
optimization analytics 

SaaS subscriptions 
(per site/per rack) 

Measurement is 
prerequisite for 
emissions reduction 
and reporting 

Renewable Energy 
Procurement & PPAs 

Off-site solar/wind 
PPAs, virtual PPAs, 
on-site renewables 

Long-term contracts; 
energy-as-a-service 

Scope 2 emissions 
reduction; energy price 
hedging 

Grid-Interactive & 
Storage Solutions 

Battery energy 
storage, UPS-to-grid, 
demand response 

Capex + 
revenue-sharing with 
utilities or 
aggregators 

Grid congestion, 
resilience, and higher 
renewable penetration 

Low-Carbon Data 
Centre Design & 
Engineering 

Energy-efficient 
layouts, modular 
DCs, prefabricated 
power blocks 

EPC/project-based 
fees + design 
retainers 

Reduce embodied and 
operational carbon 
from day one 

AI-Optimized 
Infrastructure 

High-density racks, 
thermal optimization 
for 
GPUs/accelerators 

Premium 
infrastructure sales + 
performance-based 
contracts 

AI workloads 
dramatically increase 
power and cooling 
demand 

Water-Efficient & 
Waterless Cooling 

Closed-loop cooling, 
liquid immersion, dry 
coolers 

Equipment + 
sustainability-linked 
contracts 

Water scarcity; 
regulatory and 
community pressure 

Carbon Accounting & 
Sustainability 
Reporting 

Scope 1/2/3 tracking, 
compliance reporting, 
customer 
transparency 

SaaS subscriptions + 
advisory services 

Regulatory compliance 
and customer ESG 
requirements 

Heat Reuse & Energy 
Recovery 

Waste-heat export to 
district heating or 
nearby industry 

Revenue-share or 
infrastructure 
partnership 

Turn waste energy into 
usable heat; improve 
overall system 
efficiency 

 

Typical Project Capacities & Investments Required in India 

 
Project Type Typical 

Scale 
Indicative 

CapEx (₹ Cr) 
Notes 

Green retrofit 
(operational DC) 

10-30 MW IT 80-250 PUE optimisation (airflow, controls), 
chiller upgrades, hot/cold aisle, 
server refresh. 

CO3@EAI  
269 

https://www.eai.in/ref/co3


 

Liquid-ready expansion 20-60 MW IT 300-900 New white space with liquid cooling 
loops, high-efficiency UPS, 
high-density racks. 

Greenfield hyperscale 
(tier III/IV) 

50-150 MW 
IT 

1,000-3,000 Integrated design for low PUE (≤1.3), 
on-site RE/BESS interconnects, 
water-lite systems. 

Renewable PPAs / 
Open-Access 

50-300 MWp 
RE 

175-1,200 Sleeved solar/wind/RTC hybrids to 
offset Scope 2; CapEx if captive/SPV. 

Battery Energy Storage 
(behind-the-meter) 

20-100 MWh 90-500 Peak-shaving, DG reduction, 
ride-through; LFP with EMS. 

Heat-recovery & re-use 
systems 

5-20 MW 
thermal 

20-70 District cooling, process heat to 
neighbours/campuses. 

 

Underlying Technologies & Processes 

 
Element Options Key Traits 

Power sourcing Renewable PPAs, on-site solar, 
BESS integration 

Cuts Scope 2 emissions; ensures 
round-the-clock green power. 

Cooling efficiency Liquid cooling, immersion 
cooling, free-air cooling, 
AI-based HVAC optimisation 

Reduces PUE; critical for India’s hot 
climate. 

IT hardware 
lifecycle 

Circular servers, modular racks, 
reuse/refurbishment 

Cuts embodied carbon; supports circular 
economy. 

Automation & 
monitoring 

AI/ML-based energy 
management, DCIM software 

Real-time optimisation of loads, cooling 
and capacity. 

Carbon tracking ESG dashboards, carbon 
accounting tools 

Enables compliance with client and 
investor sustainability requirements. 

 

Key Challenges   

 

Challenge 
Area 

Key Issues Business 
Impact 

India Specific Strategic 
Implications 

Reliable Green 
Power 
Procurement & 
Grid 
Constraints 

Difficulty 
sourcing firm 
renewable 
energy for 24/7 
operations 

Risk to uptime 
commitments 
and 
sustainability 
targets 

Grid variability, 
open-access 
charges, 
curtailment risk, 
limited RTC 

Hybrid RE + 
storage 
strategies and 
diversified 
procurement 
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renewable 
availability 

essential 

High Capital 
Requirements 
& ROI 
Complexity 

Investments in 
renewable 
energy, cooling 
innovation, 
storage, and 
efficiency 
upgrades 

Longer 
payback 
periods 
impacting 
project viability 

Rising financing 
costs, 
infrastructure-heavy 
investments 

Integrated 
planning linking 
energy savings 
with long-term 
operating cost 
reduction 

Cooling 
Technology & 
Energy 
Efficiency 
Challenges 

Cooling 
accounts for 
major energy 
consumption 

Operational 
efficiency 
directly tied to 
PUE 
improvements 

Hot climate zones, 
humidity variation, 
water availability 
constraints 

Adoption of 
advanced cooling 
(liquid cooling, AI 
optimization) 
becomes critical 

Supply Chain & 
Technology 
Dependencies 

Reliance on 
imported 
equipment 
(chips, cooling 
systems, power 
electronics) 

Cost volatility 
and 
deployment 
delays 

Geopolitical risks, 
localization policies, 
global 
semiconductor 
supply dynamics 

Supplier 
diversification 
and long-term 
procurement 
planning required 

Regional 
Infrastructure & 
Regulatory 
Complexity 
 

Land, power 
infrastructure, 
and local 
approvals vary 
significantly 

Uneven 
expansion 
timelines 
across regions 

Regional 
concentration 
(Mumbai, Chennai, 
Hyderabad, NCR); 
grid capacity and 
water access 
issues 

Site selection 
strategy 
balancing 
sustainability, 
infrastructure, 
and cost 

 

Prominent Players in the Indian Market 

 
Company / Entity Focus Areas 

MPower India 
Provides UPS batteries, precision cooling systems, racks, and power 
infrastructure tailored for data centers to ensure uptime and efficiency. 

Delta Electronics India 
Supplies data center infrastructure products including power and 
cooling solutions for efficiency. 

Tata Power/Keppel 

Delivers Cooling-as-a-Service (CaaS) via district cooling systems, 
reducing energy use by up to 40% and emissions by 50% for data 
centers. 

Hitachi Energy 
Provides smart, sustainable power solutions like transformers and 
substation automation for data center decarbonization. 
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Turner & Townsend 
India 

Turner & Townsend provides consulting expertise on data center 
decarbonization through power optimization and low-carbon 
infrastructure 

NTT Global Data 
Centers  

Large global presence facilitating data centers.First in India to use 
Liquid Immersion Cooling (LIC) + Direct Contact Liquid Cooling 
(DCLC). 

PRASA Technologies  
 

Offers Direct Contact Liquid Cooling (DCLC) and Dielectric fluid 
immersion systems; emphasizes CAPEX/OPEX cuts + sustainability. 

Schneider Electric India 

Provides energy efficient data centre infrastructure, optimisation 
services and EcoStruxure IT Expert Cooling (proprietary direct-to-chip + 
immersion) 

 

Innovation Perspectives 

 

Innovation Business Opportunity For Senior Management 

AI-Driven Energy 
Orchestration Platforms 

Cross-layer optimization (IT 
load ↔ cooling ↔ grid carbon 
signals); autonomous 
dispatch 

Platform economics, sticky 
data moats, recurring SaaS 
margins 

24/7 Carbon-Aware Compute 
Placement 

Real-time workload shifting 
based on grid carbon 
intensity 

Turns decarbonization into a 
performance feature, not 
compliance 

Liquid Cooling as a Service 
(LCaaS) 

Outcome-based cooling 
(€/kW cooled); vendor owns 
thermal risk 

Converts infrastructure into 
predictable OPEX; high 
switching costs 

Grid-Interactive Data Centres DCs as virtual power plants 
(UPS + BESS + AI control) 

New revenue streams + 
regulatory influence 

Embodied Carbon 
Optimization Platforms 

Digital twins for materials, 
modular carbon-rated 
designs 

First-mover advantage before 
regulations harden 

Water-Neutral / 
Water-Positive DC Models 

Closed-loop cooling + water 
credits + reuse ecosystems 

Unlocks permits and 
community acceptance 

Heat Reuse Ecosystems DC-anchored district energy 
platforms 

Transforms DCs from “energy 
sink” to “energy hub” 

Carbon-Indexed SLAs for 
Customers 

SLAs tied to gCO₂e/compute 
hour 

Premium pricing + brand 
leadership 

Prefabricated, Low-Carbon Carbon-rated modular blocks Scale, repeatability, and 
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DC Modules with rapid deployment margin expansion 

Decarbonization Data 
Marketplaces 

Monetizable carbon, energy, 
and water datasets 

Data monetization + 
ecosystem lock-in 

 

Concentric & Satellite Opportunities 

●​ Green design & retrofit engineering firms: Specialists optimising airflow, cooling 
and power systems to achieve sub-1.3 PUE in new and existing facilities. 

●​ Renewable energy & storage integrators: Concentric developers structuring RTC 
solar-wind-BESS PPAs tailored to 24×7 data-centre load curves. 

●​ Liquid and immersion cooling manufacturers: Local OEMs producing cooling 
distribution units, dielectric fluids and high-density rack systems. 

●​ Smart energy management & thermal AI platforms: Software providers using 
real-time analytics to balance efficiency, reliability and uptime. 

●​ Waste-heat recovery & reuse ventures: Systems capturing excess heat for 
nearby campuses, process industries, or district-cooling networks. 

●​ Water-lite and closed-loop cooling solutions: Innovations in adiabatic and 
TSE-based cooling designed for water-stressed Indian cities. 

Key Takeaway for Senior Management 

 

Takeaway Details 

Data centre decarbonization is an 
infrastructure strategy, not an ESG 
add-on 

●​ Power cost, reliability, and carbon intensity 
now directly affect competitiveness, 
expansion approvals, and customer 
acquisition 

●​ Examples: hyperscaler sustainability 
requirements, customer carbon clauses, 
regulatory scrutiny on grid impact 

Energy efficiency and cooling are the 
largest, fastest value pools 

●​ Cooling alone can account for 30–40% of 
energy consumption 

●​ Sustainable cooling solutions include: 
liquid/immersion cooling, AI-driven airflow 
management, hot/cold aisle containment, 
waste-heat recovery 

●​ Competitive advantage: sustained PUE 
improvement that compounds savings year 
after year 

Clean power sourcing determines 
scalability and margin stability 

●​ As data centres scale, grid constraints and 
carbon intensity become bottlenecks 

●​ Examples: captive solar/wind, open-access 
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PPAs, hybrid RE + BESS, 24/7 carbon-free 
energy matching 

●​ Competitive advantage: predictable energy 
costs and reduced exposure to grid and 
carbon risks 

Digital energy intelligence is the control 
plane for decarbonization 

●​ Manual energy management cannot keep up 
with dynamic IT loads and grid signals 

●​ Examples: AI-based load forecasting, 
real-time carbon-aware workload shifting, 
predictive maintenance 

●​ Innovation focus: software-driven energy 
and carbon orchestration platforms 

 

Next Steps for Corporate Leaders 

 

Data centre decarbonization is accelerating as hyperscalers, colocation operators, and 
enterprise IT face rising energy intensity, 24/7 clean power expectations, and emerging 
disclosure requirements around Scope 2 and embodied emissions. Power usage efficiency 
(PUE) improvements, renewable procurement, electrification of backup systems, advanced 
cooling, and circular IT strategies are becoming central levers. As AI, cloud, and edge 
workloads surge, decarbonization is shifting from incremental efficiency to structural energy 
system integration and lifecycle carbon management. 
 
This could be an attractive climate tech opportunity for industries and firms in specific sectors 
and industries keen on catering to this fast growing market. 
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Energy Efficiency & Digital 
Digital & AI for Decarbonization 

 
This section provides key inputs on Digital & AI for Decarbonization Opportunities 

for corporate leaders. 
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Opportunity Snapshot:  Digital & AI for Decarbonisation 
Use AI, IoT, and data platforms to monitor, optimize, and reduce emissions across energy 

and industrial systems 

 Market Signals  What Makes or Breaks It? 

 ●​ Rising demand for real-time carbon 
tracking + ESG reporting 

●​ Growth in digital twins, predictive 
analytics, and energy management 
platforms 

●​ Annual Market size by 2030: ₹ 
18,000 - 22,000 Cr 

 ●​ Access to high-quality operational data 
(IoT, SCADA, smart meters) 

●​ Digital/AI solutions delivering 
measurable savings (energy, emissions) 

●​ Integration with enterprise systems 
(ERP, energy management platforms) 

 Why It Matters NOW?  Well Aligned Opportunity for 

 ●​ Mandatory ESG disclosures 
increasing demand for carbon 
visibility 

●​ Industries seeking cost savings via 
optimization (5–15% efficiency 
gains) 

●​ Rapid digitization & AI adoption 
across sectors 

 ●​ SaaS/AI startups (energy analytics, 
carbon platforms) 

●​ IoT providers (smart metering, 
industrial sensors) 

●​ Enterprise software players (SAP-type 
ESG solutions) 

 Key Challenges  Business Models 

 ●​ Data fragmentation across systems 
causing integration complexity 

●​ Unclear ROI for AI-led solutions in 
early stages 

●​ Lack of standardized carbon 
measurement frameworks 

 

 ●​ Carbon accounting + ESG reporting 
platforms 

●​ AI-driven energy optimization for 
industrial clients 

●​ Digital twin solutions for predictive 
efficiency improvements 
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Introduction and Business Case 

Digitalisation and AI are becoming the nervous system of decarbonization — enabling real-time 
visibility, optimisation and automation of energy, carbon and resource flows. From smart grids 
and predictive maintenance to AI-driven carbon accounting and climate risk analytics, these 
tools help industries cut emissions while improving productivity and resilience. 

For India, digital + AI unlocks low-cost efficiency gains, makes renewables more reliable and 
positions tech exports as a new climate service industry, making this intersection a hotbed of 
business opportunities. 

Market Potential for Digital & AI for Decarbonization in India 

 

Year Market Size (₹ Cr) Drivers 

2025 5,000-6,000 Early adoption in smart meters, energy analytics, corporate 
carbon tracking. 

2030 18,000-22,000 Scale-up in AI-driven grids, industrial efficiency, mobility 
platforms. 

2040 45,000-60,000 Net Zero economy mainstreams AI-enabled monitoring, 
optimisation and carbon markets. 

 

Market Segments and Applications 

 

Segment Applications Business Model Key Drivers 

AI-Enabled Carbon 
Accounting & MRV 

Scope 1/2/3 
measurement, 
audit-ready reporting, 
automated emissions 
factors 

SaaS (tiered by 
size/data volume) + 
enterprise licenses 

Regulatory 
compliance and 
investor scrutiny 

Scope 3 & 
Supply-Chain 
Emissions 
Intelligence 

Supplier data 
ingestion, 
spend-based → 
activity-based 
modeling, hotspot 
detection 

SaaS + 
supplier-engagement 
modules 

Scope 3 = majority of 
emissions for most 
enterprises 

AI-Driven Energy Real-time SaaS + Rising energy costs 
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Optimization optimization of 
energy use in 
buildings, industry, 
and data centres 

performance-based 
or shared-savings 
contracts 

and AI-driven power 
demand 

Carbon-Aware 
Operations & 
Scheduling 

Dynamic load shifting 
based on grid carbon 
intensity 

Platform licensing + 
API monetization 

Move from annual 
offsets to real-time 
decarbonization 

Climate & Energy 
Risk Analytics 

Physical and 
transition risk 
modeling, scenario 
analysis 

Enterprise SaaS + 
advisory upsell 

Financial regulation 
and asset-level risk 
disclosure 

Digital Twins for 
Decarbonization 

Simulation of plants, 
buildings, grids, and 
supply chains to test 
decarbonization 
pathways 

Software licenses + 
engineering services 

Capital-intensive 
decisions require risk 
reduction 

AI-Based Carbon 
Markets & Credit 
Verification 

Remote sensing, 
credit quality scoring, 
MRV automation 

Transaction fees + 
data subscriptions 

Trust deficit in 
voluntary carbon 
markets 

Industrial Emissions 
& Compliance  
Automation 

Automated reporting, 
regulatory filings, 
real-time emissions 
monitoring 

SaaS + 
compliance-as-a-serv
ice 

Tightening 
environmental 
regulation 

Decarbonization 
Decision Intelligence 

Abatement curve 
optimization, ROI 
prioritization, 
scenario planning 

Executive SaaS + 
strategy modules 

Executives need 
clarity on where to 
invest first 

Sustainability Data 
Platforms & 
Marketplaces 

Carbon, energy, 
water data 
aggregation and 
exchange 

API access + data 
subscriptions 

Fragmented data 
landscape across 
value chains 

 

Typical Project Capacities & Investments Required in India 

 

Project Type Typical 
Scale 

Indicative 
Budget (₹ Cr) Notes / Outcomes 

Enterprise Energy & Carbon 
OS (data lake + dashboards 
+ auto-MRV) 

10-100 sites, 
500-10,000 
meters/feeds 

0.8-3.0 Unified data model (utility, 
process, fleet); automated 
GHG (S1-3); audit trails. 
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AI HVAC/Utilities Optimisation 
(Buildings/DCs/Plants) 

10-100 MW 
connected 
loads 

0.5-6.0 8-20% energy cut via model 
predictive control; PUE/EUI 
improvements. 

Industrial Process Analytics & 
Digital Twins 
(cement/steel/chemicals) 

1-5 plants 2-12 Heat-integration, kiln/furnace 
set-points, 3-10% fuel cut; 
yield & uptime gains. 

Fleet & Logistics Optimisation 
(OEMs/3PLs) 

500-10,000 
vehicles 

0.4-2.5 Route, load, idling 
optimisation; 5-15% fuel 
reduction; EV routing ready. 

RE Forecasting & Grid AI 
(solar/wind/BESS) 

100-1,000 
MW RE; 
50-500 MWh 
BESS 

0.6-4.0 Day-ahead/intraday 
forecasts, dispatch 
co-optimisation; curtailment ↓; 
revenue ↑. 

Methane/Leak Detection & 
Flaring Analytics (O&G, 
landfills, CBG) 

5-50 sites 0.7-3.5 IoT + satellite anomaly 
detection; high-ROI 
abatement. 

Scope-3 Supplier Data 
Program (MSME-heavy 
chains) 

50-500 
suppliers 

0.5-1.8 Primary activity data capture; 
category playbooks; 
assurance-ready. 

 

Underlying Technologies & Processes 

 

Element Options Key Traits 

Smart monitoring IoT sensors, smart meters, 
edge devices 

Real-time data on energy, carbon, 
assets. 

AI optimisation ML for grid balancing, 
predictive maintenance, energy 
forecasting 

Reduces losses; boosts renewable 
integration. 

Carbon 
management 
software 

Digital dashboards, blockchain 
registries 

Enables transparent reporting and 
compliance. 

Industrial 
automation 

Robotics, digital twins, process 
AI 

Cuts energy use, improves asset life. 

Climate analytics AI-based risk modelling, 
weather prediction 

Enhances resilience and adaptation 
planning. 
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Key Challenges   

 

Challenge Area Key Issues Business 
Impact 

India Specific Strategic 
Implications 

Data Availability, 
Quality & 
Integration 
Challenges 

Fragmented 
operational data, 
lack of 
standardized 
emissions 
datasets 

Limits 
effectiveness of 
AI-driven 
optimization and 
analytics 

Legacy 
infrastructure, 
manual 
processes, 
inconsistent 
reporting 
standards 

Requires strong 
data architecture, 
integration layers, 
and digital 
readiness 
investments 

ROI Visibility & 
Monetization 
Models 

Difficulty 
quantifying 
direct financial 
benefits from 
decarbonization 
analytics 

Slower 
enterprise 
adoption and 
longer sales 
cycles 

ESG often seen 
as compliance 
cost rather than 
operational 
efficiency driver 

Need 
outcome-based 
pricing models 
and clear 
cost-saving/value 
metrics 

Customer Digital 
Maturity & 
Adoption 
Barriers 

Many industries 
lack digital 
infrastructure to 
deploy 
advanced AI 
tools 

Limits scalability 
across SME and 
traditional 
sectors 

Low digital 
adoption in 
manufacturing 
SMEs; skills gap 

Hybrid deployment 
models and 
simplified 
solutions needed 

Talent, 
Technology & 
Infrastructure 
Dependencies 

Shortage of AI + 
sustainability 
domain 
expertise 

Slows product 
development 
and 
implementation 

High demand for 
skilled 
workforce; 
dependency on 
cloud 
infrastructure 

Strategic 
partnerships and 
capability-building 
essential 

Regulatory, 
Geopolitical & 
Technology 
Evolution Risks 

Data localization 
rules, 
cybersecurity 
concerns, 
evolving ESG 
reporting 
requirements 

Compliance 
complexity and 
investment 
uncertainty 

India-specific 
data governance 
policies; global 
AI regulation 
shifts 

Flexible 
technology 
architecture and 
policy monitoring 
required 
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Prominent Players in the Indian Market 

 
Company / Entity Focus Areas 

Infosys / Wipro / TCS ESG reporting, carbon accounting platforms, AI for 
energy optimisation. 

Tech Mahindra Smart grids, IoT, blockchain for renewable traceability. 

Siemens / Schneider Electric / 
Honeywell 

Industrial AI, EMS, automation for efficiency and 
decarbonization. 

ReNew / Greenko / Adani Energy 
Solutions 

Using AI for renewable + storage dispatch optimisation. 

Statkraft / Fluence / Wärtsilä (India 
ops) 

AI-based energy trading and storage control platforms. 

Startups (Zenatix, Smart Joules, 
Climate Connect, Ambee, SustLabs) 

Specialised AI tools for building efficiency, carbon 
intelligence and climate data. 

 

Innovation Perspectives 

 

Innovation Business Opportunity For Senior Management 

Autonomous Decarbonization 
Platforms 

Closed-loop control across 
energy, carbon, and 
operations 

Creates platform lock-in and 
recurring revenue beyond 
compliance 

Carbon-Aware Decision 
Engines 

Carbon becomes a variable 
alongside cost, latency, and 
risk 

Turns sustainability into a 
competitive performance lever 

Outcome-Based 
Decarbonization-as-a-Service 

Shared-savings, guaranteed 
carbon reduction contracts 

Moves from CapEx/SaaS to 
annuity-like Opex revenues 

Enterprise Decarbonization 
Digital Twins 

“What-if” engines for boards 
and CFOs 

Influences multi-billion capex 
decisions—high strategic value 

Scope 3 Control Towers AI-driven supplier 
prioritization and nudging 

Owns the hardest, largest 
emissions pool across 
industries 

Carbon-Indexed Commercial 
Models 

gCO₂e-linked contracts and 
premiums 

Enables price differentiation 
and customer stickiness 

Trust Infrastructure for 
Carbon Markets 

Continuous MRV and 
dynamic credit valuation 

Rebuilds credibility in carbon 
markets at scale 
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Decarbonization Intelligence 
for Capital Markets 

Carbon-adjusted ROI, asset 
valuation tools 

Bridges sustainability and 
finance—board-level relevance 

Sustainability Data 
Marketplaces 

APIs for carbon, energy, 
water, nature data 

Platform economics with 
ecosystem lock-in 

Regulation-as-a-Platform Compliance engines that 
update in real time 

Turns regulatory complexity 
into a moat, not a cost 

 

Concentric & Satellite Opportunities 

●​ Energy and carbon analytics platforms: Concentric SaaS tools integrating IoT, SCADA 
and ERP data for real-time emissions tracking and optimisation. 

●​ AI-based process and utility optimisation: Predictive control systems for kilns, chillers 
and boilers reducing energy intensity across industries. 

●​ Digital twins for industrial assets: Simulation platforms replicating plants and grids to test 
decarbonisation scenarios without downtime. 

●​ Remote sensing & satellite MRV providers: Firms leveraging satellite imagery and edge 
sensors for methane, forest and land-use emissions verification. 

●​ AI-enabled product life-cycle analytics: Satellite software quantifying embedded 
emissions in consumer goods for export compliance. 

●​ AI grid curtailment forecasters: ML models predicting 5-15 min RE output + 
auto-dispatch for industrial clusters. 

●​ Precision agriculture carbon sequesters: Drone + satellite apps quantifying soil C gains 
for farmer credits. 

Key Takeaway for Senior Management 
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Takeaway Details 

Digital & AI are the control layer of 
decarbonization - not a support 
function 

●​ Real emissions reduction increasingly 
depends on how assets are operated, not just 
what assets are installed 

●​ Examples: AI-driven energy optimization, 
carbon-aware dispatch, predictive 
maintenance, demand forecasting 

●​ Innovation focus: treating software as the 
operating system for energy and carbon 

●​ Competitive advantage: faster, cheaper, and 
continuous decarbonization versus 
capex-heavy approaches 

The highest value lies in optimization 
and orchestration, not reporting alone 

●​ Real value is created when AI actively 
reduces energy and emissions 

●​ Recommendation: move from “measure & 
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Next Steps for Corporate Leaders 

 

Digital and AI solutions are becoming central to corporate decarbonization as companies move 
from target-setting to execution, measurement, and optimization. Digital twins, IoT telemetry, 
carbon accounting platforms, AI-driven controls, and predictive maintenance systems enable 
emissions visibility across assets, supply chains, logistics, energy systems, and product 
lifecycles. As regulations sharpen and real-time reporting expectations rise, digital 
infrastructure is shifting from optional enabler to foundational layer for credible decarbonization 
at scale. 
 
This could be an attractive climate tech opportunity for industries and firms in specific sectors 
and industries keen on catering to this fast growing market. 

CO3@EAI  
284 

report” to “predict & optimise” 

Cross-asset intelligence unlocks 
compounding returns 

●​ AI delivers disproportionate value when it 
operates across portfolios rather than single 
assets 

●​ Examples: multi-site building optimization, 
fleet-wide energy management, grid-aware 
industrial scheduling 

●​ Recommended innovations: portfolio-level 
analytics and centralized control platforms 

Outcome-based models outperform 
software-only monetization 

●​ Customers prefer guaranteed savings and 
emissions outcomes over tools 

●​ Examples: shared-savings contracts, 
performance-linked SaaS, 
energy-as-a-service layers 

●​ Recommended innovation focus: 
AI-enabled measurement & verification (M&V) 

●​ Competitive advantage: faster adoption, 
sticky contracts, and predictable cash flows 

Data access and integration are the 
real moats 

●​ AI advantage compounds with data volume, 
quality, and diversity 

●​ Examples: IoT data, SCADA, ERP, fleet 
telematics, energy markets, weather data 

●​ Recommended innovation focus: 
interoperable platforms and deep systems 
integration 
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Energy Efficiency & Digital 
Smart Grid Solutions 

This section provides key inputs on Smart Grid Solutions Opportunities for 
corporate leaders. 
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Opportunity Snapshot: Smart Grid Solutions 
Digitize electricity networks using smart meters, automation, and grid management systems 

 Market Signals  What Makes or Breaks It? 

 ●​ India rolling out 250M+ smart 
meters under RDSS 

●​ Rising renewable penetration 
causing a need for grid flexibility 
and stability 

●​ Annual Market size by 2030: ₹ 
20,000 - 25,000  Cr 

 ●​ Large-scale smart meter deployment 
with reliable connectivity 

●​ Grid automation (SCADA, ADMS) for 
real-time control and load balancing 

●​ Ability to reduce AT&C losses and 
improve billing efficiency 

 Why It Matters NOW?  Well Aligned Opportunity for 

 ●​ Integration of solar/wind requires 
real-time grid balancing 

●​ Government push for smart metering 
and DISCOM reform 

●​ Increasing demand for reliable, 
quality power supply 

 ●​ Power utilities and DISCOMs 
●​ Electrical and grid technology 

companies 
●​ IoT, telecom, and software providers 

 Key Challenges  Business Models 

 ●​ DISCOM financial stress impacting 
adoption 

●​ Integration with legacy grid 
infrastructure 

●​ Data management and cybersecurity 
risks 

 ●​ Smart meter deployment (government 
tenders) 

●​ Grid digitization projects (SCADA, 
ADMS) 

●​ SaaS platforms for grid analytics and 
demand response 
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Introduction and Business Case 

Smart grids modernise India’s electricity system by embedding digital monitoring, automation 
and two-way communication across generation, transmission and distribution. They enable 
real-time demand response, renewable integration, loss reduction and outage management. 

For India, where DISCOM losses remain high and the share of renewables in the overall grid 
power is rising, smart grids are the critical enabler of a reliable, efficient and decarbonised 
power sector, in parallel representing a large and growing business opportunity. 

Market Potential for Smart Grid Solutions in India 

 
Year Market Size (₹ Cr) Drivers 

2025 7,000-8,000 Smart metering rollouts, pilot grid modernisation projects. 
2030 20,000-25,000 National smart metering mission, large-scale automation of 

DISCOMs. 
2040 60,000-70,000 Fully digital, resilient grids integrated with EVs, BESS and 

DERs. 
 

Market Segments and Applications 

 

Segment Applications Business Model Key Drivers 

Grid Automation & 
Control Systems 

Substation 
automation, feeder 
automation, fault 
detection 

CapEx equipment + 
long-term service 
contracts 

Reliability 
requirements and 
aging grid 
infrastructure 

Advanced 
Distribution 
Management 
Systems (ADMS) 

Real-time grid 
visibility, outage 
management, load 
balancing 

Enterprise software 
licenses + SaaS + 
support 

Managing complexity 
from distributed energy 
resources (DERs) 

Smart Metering & 
AMI 

Advanced metering, 
remote reading, 
billing integration 

Hardware rollout + 
data platform 
subscriptions 

Regulatory mandates 
and need for granular 
consumption data 

DER & Microgrid 
Management 

Orchestration of 
solar, storage, EVs, 
microgrids 

Software platforms + 
integration services 

Rapid growth of 
distributed generation 

Grid Edge 
Intelligence & 
Sensors 

Line monitoring, 
voltage control, asset 
health sensing 

Hardware + analytics 
software 

Improve utilization of 
existing grid assets 
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Transmission 
Digitalization & 
HVDC Control 

Digital substations, 
HVDC monitoring 
and control 

Large EPC projects + 
lifecycle services 

Long-distance 
renewable integration 
and grid 
interconnection 

Energy Storage & 
Flexibility 
Management 

Battery dispatch, 
peak shaving, 
frequency response 

Software + 
performance-based 
revenue sharing 

Grid stability with 
intermittent renewables 

Utility Data Platforms 
& Analytics 

Meter data 
management, asset 
analytics, forecasting 

SaaS + data 
management 
contracts 

Explosion of grid and 
customer data volumes 

Grid Cybersecurity & 
Communications 

Secure grid 
networking, OT 
cybersecurity 

Software licenses + 
managed security 
services 

Rising cyber threats to 
critical infrastructure 

EV Charging & Load 
Management 

Managed EV 
charging, 
vehicle-to-grid 
integration 

Platform fees + 
transaction-based 
revenues 

Electrification of 
transport stressing 
distribution grids 

 

Typical Project Capacities & Investments Required in India 

 
Project Type Typical Scale Indicative CapEx 

(₹ Cr) 
Notes 

Advanced Metering 
Infrastructure (AMI) 

1-10 lakh 
smart meters 

40-350 Includes HES/MDMS, comms 
(RF/PLC/NB-IoT), installs;  

Distribution 
Automation 
(DA/SCADA/DMS) 

50-500 
feeders; 33/11 
kV grid 

20-150 RTUs, FRTUs, reclosers, 
FLISR, OMS integration. 

Outage Management 
& GIS/ADMS 

Utility-wide 
platform 

15-80 Unified OMS+GIS+ADMS; 
improves SAIDI/SAIFI. 

DERMS / VPP 
(solar+BESS+EVs) 

50-500 MW 
DER portfolio 

20-90 Curtailment mgmt., flexibility 
markets, voltage regulation. 

Substation 
Automation (IEC 
61850) 

10-50 
substations 

10-60 IEDs, bays, IEC-61850 comms, 
cybersecurity. 

Grid-scale Power 
Quality & Analytics 

City/zone 
deployment 

5-25 PQ meters, synchrophasors 
(PMU), analytics for losses & 
harmonics. 

Grid-edge BESS 
Pilots 

5-50 MWh 
nodes 

25-200 Peak shaving, feeder balancing, 
black-start pilots. 
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Underlying Technologies & Processes 

 
Element Options Key Traits 

Smart metering AMI, prepaid meters, 
IoT-enabled 

Reduces losses, improves billing 
efficiency. 

Grid automation SCADA, digital substations, GIS 
mapping 

Enables remote monitoring, faster fault 
detection. 

Demand 
response 

AI/IoT platforms, dynamic pricing Balances peak demand, integrates RE. 

DER integration Rooftop solar, EVs, BESS linked 
to smart grids 

Two-way power flows; enhances grid 
flexibility. 

Analytics & AI Load forecasting, fault prediction Improves reliability, reduces downtime. 

Cybersecurity OT/IT security systems, 
blockchain traceability 

Protects critical infrastructure. 

 

Key Challenges   

 

Challenge 
Area 

Key Issues Business 
Impact 

India Specific Strategic 
Implications 

DISCOM 
Financial 
Health & 
Procurement 
Complexity 

Utilities (primary 
buyers) face 
financial 
constraints and 
slow 
procurement 
cycles 

Delayed projects 
and cash flow 
uncertainty 

State DISCOM 
losses, tender 
delays, complex 
approval 
processes 

Need long-term 
partnerships and 
innovative 
commercial 
models 

Capital 
Intensity & 
Unclear 
Monetization 
Models 

Large 
investments in 
grid automation, 
AMI, and digital 
infrastructure 
with long ROI 
horizons 

Profitability 
challenges and 
slower private 
investment 

Limited tariff 
structures that 
reward grid 
modernization 
benefits 

Outcome-based 
contracts and 
service models 
becoming 
essential 

Technology 
Integration & 
Legacy 
Infrastructure 

Integrating new 
digital systems 
with aging grid 
infrastructure 

Higher 
implementation 
risk and 
customization 
costs 

Diverse grid 
maturity levels 
across states 

Modular, 
interoperable 
solutions required 

Supply Chain & 
Geopolitical 

Dependence on 
imported 

Cost volatility 
and deployment 

Localization 
policies, 

Supplier 
diversification and 
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Risks electronics, 
sensors, and 
communication 
hardware 

delays cybersecurity 
concerns, 
geopolitical 
supply 
disruptions 

local 
manufacturing 
strategies 
important 

Regulatory 
Fragmentation 
& Regional 
Variability 

Different state 
policies, 
standards, and 
readiness levels 

Uneven market 
growth and 
scaling 
challenges 

Variation in 
smart metering 
rollout, grid 
modernization 
programs 

Region-specific 
strategies and 
strong regulatory 
engagement 
needed 

 

Prominent Players in the Indian Market 

 
Company / Entity Focus Areas 

Siemens / Schneider Electric / ABB Grid automation, SCADA, digital substations. 
GE Grid Solutions Smart grid hardware and digital platforms. 

Tata Power-DDL Early mover in smart metering and SCADA & 
automation. 

L&T Electrical & Automation AMI, distribution automation and GIS solutions. 
Honeywell / Landis+Gyr Smart meters, demand response platforms. 

IntelliSmart (EESL + NIIF JV) India’s largest smart metering implementer. 

 

Innovation Perspectives 

 

Innovation Business Opportunity For Senior Management 

Grid Orchestration Platforms Unified platforms that 
manage DERs, storage, EVs, 
and loads 

Platform lock-in and long-term 
recurring software revenue 

Autonomous Grid Operations 
(AI-Driven) 

AI-driven self-healing and 
predictive dispatch 

Lower opex and step-change 
reliability improvements 

Flexibility & Capacity Market 
Platforms 

Monetization of demand 
response, storage, and EVs 

Creates new market 
infrastructure and transaction 
revenue 

Grid-Edge Intelligence as a 
Service 

Subscription-based analytics 
at the grid edge 

Scalable SaaS margins layered 
on hardware 

EV-Grid Integration Managed charging + Captures value from transport 
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Ecosystems vehicle-to-grid platforms electrification 

Utility Digital Twin Platforms Real-time digital twins of 
distribution and transmission 

Influences multi-billion capex 
and regulatory decisions 

Cyber-Resilient Grid 
Architectures 

Security-by-design grid 
platforms 

Trust and regulatory advantage 
in critical infrastructure 

Grid Data Marketplaces Monetizable energy, flexibility, 
and asset datasets 

Platform economics and 
ecosystem control 

Microgrid-as-a-Platform 
Models 

Standardized microgrid 
platforms with financing 

Long-term infrastructure-style 
returns 

Regulatory-Adaptive Grid 
Software 

Software that auto-adapts to 
regulatory changes 

Turns compliance into a 
competitive moat 

 

Concentric & Satellite Opportunities 

●​ AMI and ADMS system integrators: End-to-end implementers delivering interoperable, 
cyber-secure and performance-guaranteed smart grid rollouts for DISCOMs. 

●​ DERMS and VPP platforms: Aggregators enabling distributed energy (solar, BESS, EVs) 
to participate in demand response, ancillary services and flexibility markets. 

●​ Edge communication and IoT OEMs: Concentric manufacturers of RF/NB-IoT gateways, 
data concentrators and smart sensors adapted for India’s climatic and network 
conditions. 

●​ Grid analytics and AI-powered diagnostics: Startups providing theft detection, predictive 
maintenance and load forecasting using real-time meter and SCADA data. 

●​ Cybersecurity & resilience service providers: Specialist firms offering OT/IT penetration 
testing, incident response and SOC-as-a-service for utilities. 

●​ Dynamic tariff & demand-response apps: Satellite platforms allowing consumers to shift 
loads, access prepaid billing and monetise flexibility through retail programs. 

●​ Smart microgrid and hybrid packages: Modular solutions integrating LV automation, 
rooftop PV and BESS for industrial estates and institutional campuses.  
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Key Takeaway for Senior Management 

 

Takeaway Details 

Smart grids are the 
operating system of the 
future energy system, not 
an IT upgrade 

●​ As renewables, EVs, storage, and DERs scale, grid 
intelligence determines reliability, cost, and 
decarbonization speed 

●​ Examples: Advanced Distribution Management Systems 
(ADMS), DERMS, real-time grid visibility platforms 

●​ Highlight: utilities and solution providers that control the 
grid “brain” become indispensable infrastructure partners 

Value concentrates in 
control, automation, and 
analytics—not hardware 
alone 

●​ Meters and sensors are entry points; intelligence creates 
durable value 

●​ Sub-components: AMI + analytics, outage management 
systems (OMS), substation automation, AI-based load 
forecasting 

●​ Recommended innovation focus: AI-driven grid 
optimization and automation 

DER integration is the 
primary stress test for grid 
readiness 

●​ Rooftop solar, EV charging, storage, and microgrids 
fundamentally change grid dynamics 

●​ Examples: voltage regulation with high rooftop solar, EV 
load management, bidirectional power flows 

●​ Competitive advantage: grids that manage DERs well 
avoid capex-heavy upgrades and unlock new revenue 
pools 

Outcome-based models 
align incentives and 
accelerate adoption 

●​ Utilities increasingly prefer performance-linked outcomes 
over capex-heavy technology buys 

●​ Examples: loss-reduction contracts, reliability SLAs, 
flexibility-as-a-service 

●​ Competitive advantage: faster deal closure and 
long-term, annuity-style revenues 

Portfolio-scale intelligence 
creates infrastructure 
economics 

●​ Grid solutions scale best when deployed across entire 
utility territories or regions 

●​ Examples: state-wide AMI rollouts, national distribution 
automation programs 

●​ Recommended innovation focus: centralized grid 
analytics and standardized architectures 
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Next Steps for Corporate Leaders 

 

Smart grid solutions are becoming central to energy system modernization as distributed 
renewables, EV charging, storage, and flexible loads increase variability on both supply and 
demand sides. Advanced metering, grid automation, demand response, digital substations, and 
distribution management platforms enable utilities and large energy users to improve resilience, 
efficiency, and visibility. As corporates pursue 24/7 clean power, operational uptime, and 
data-driven energy management, smart grid capabilities are shifting from infrastructure 
upgrades to strategic enablers of decarbonization and electrification. 
 
This could be an attractive climate tech opportunity for industries and firms in specific sectors 
and industries keen on catering to this market. 
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Energy Efficiency & Digital 
Electrification of Heat 

 
This section provides key inputs on Electrification of Head Opportunities for 

corporate leaders. 
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Opportunity Snapshot: Electrification Of Heat 
Replace fossil-fuel-based heating with electric systems 

 Market Signals  What Makes or Breaks It? 

 ●​ Rising fuel costs causing a shift 
toward electric heating solutions 

●​ Increasing adoption of heat pumps 
and electric boilers in industry 

●​ Annual Market size by 2030:  ₹  
12,000 - 15,000 Cr 

 ●​ Selection of suitable tech (heat pumps 
/electric boilers / induction) based on 
temperature needs 

●​ Integration with existing processes 
without production disruption 

●​ Access to low-cost electricity to ensure 
operating cost advantage 

 Why It Matters NOW?  Well Aligned Opportunity for 

 ●​ Decarbonisation of hard-to-abate 
industrial processes is becoming high 
priority 

●​ Improved efficiency: heat pumps 
deliver 2–4x energy efficiency (COP) 
and cost savings 

●​ Availability of renewable electricity 
enabling low-carbon heat 

 ●​ Industrial equipment manufacturers 
(boilers, heating systems) 

●​ Engineering/EPC firms (process 
integration) 

●​ Energy service companies (ESCOs) 
 

 Key Challenges  Business Models 

 ●​ High upfront capex for equipment 
replacement 

●​ Process compatibility issues in 
high-temperature industries 

●​ Grid reliability and power availability 
constraints 

 ●​ Target low/medium temperature 
industries (food, textiles, pharma) 

●​ Offer ESCO/OPEX models to reduce 
upfront investment 
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Introduction and Business Case 

 
Electrification of heat—using renewable electricity to power electric boilers, heat pumps, 
induction systems, infrared heaters, arc furnaces and other advanced thermal 
technologies—offers a transformational pathway to decarbonize India’s industrial energy 
system. Coupled with India’s rapidly falling renewable electricity prices and emerging 
green-power markets, electrified heat provides a practical, scalable alternative that can reduce 
emissions, improve efficiency and lower long-term operational costs. 
 
With India’s renewable energy boom, evolving regulatory landscape and industry demand for 
efficient decarbonization pathways, electrified heat is poised to become a cornerstone of the 
country’s industrial transformation. Solution providers that act early will secure market 
leadership and economic competitiveness from providing solutions at scale, positioning 
themselves at the forefront of India’s clean-energy future. 
 

Market Potential for Electrification of Heat in India 

(Estimates include all industrial and commercial heating applications that will use electricity) 

Year Market Size (₹ 
Cr) 

Capacity Outlook 
(extra electricity 

demand) 

Drivers 

2025 6000 - 7,000 5 - 6 GW Cost advantage emerging, strong 
regulatory push, early adopters 
demonstrating viability 

2030 12,000 - 
15,000 

12 - 15 GW Industrial electrification moves to scale,  
heat pumps and electric boilers become 
standard, high-temp pilots grow 

2040 20,000 - 
25,000 

25 - 30 GW Electrification becomes the dominant 
heating pathway for most sectors,  
high-temperature adoption becomes 
mainstream 

 

Market Segments and Applications 

 

CO3@EAI  
298 

Segment Applications Business Model Key Drivers 

Industrial 
High-Temperature 
Heat Pumps 

Process heat 
(80–200 °C) for 
chemicals, food, 

Equipment sales + 
long-term service 
contracts 

Decarbonizing 
fossil-fuel industrial 
heat 
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Typical Project Capacities & Investments Required in India 

 
Project 

Type 
Typical 

Capacity 
Indicative 

CapEx (₹ Cr) 
Notes 

Small  5 - 10 MW 20 - 50 Mix of heat pumps + electric boilers + induction 

Medium 20 - 50 MW 130 - 325 Strong need for grid upgrades & PPA 
arrangements 
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Utility-Scale 
Power-to-Heat 
Systems 

Electric boilers, 
grid-balancing heat 
for districts 

EPC projects + heat 
supply contracts 

Renewable integration 
and grid flexibility 

Commercial & 
Campus Heat Pump 
Systems 

Hospitals, airports, 
campuses, large 
buildings 

CapEx + 
performance-based 
O&M 

Rising gas costs and 
building 
decarbonization 
mandates 

Residential Heat 
Pumps 

Space and water 
heating 

Product sales + 
installer ecosystems 

Policy incentives and 
consumer 
electrification 

District Heating 
Electrification 

Large heat pumps, 
electric boilers for 
networks 

Infrastructure projects 
+ heat tariffs 

Urban decarbonization 
and air-quality 
regulation 

Hybrid 
Fossil-to-Electric 
Heat Systems 

Transitional systems 
combining gas and 
electric 

Equipment sales + 
optimization software 

Phased 
decarbonization in 
legacy plants 

Electrified Steam & 
Process Heating 

Electric boilers, 
electrode boilers 

EPC + service 
contracts 

Steam demand without 
direct combustion 

Heat Pumps with 
Waste Heat 
Integration 

Upgrading industrial 
or data-centre waste 
heat 

Project-based + 
shared-savings 
models 

Improve efficiency and 
reduce energy costs 

Digital Control & 
Optimization for Heat 
Electrification 

Smart control of 
electrified heat assets 

SaaS + lifecycle 
services 

Manage power costs 
and grid constraints 

Heat-as-a-Service 
Models 

Outsourced heating 
with electrified 
systems 

Long-term Opex / 
energy-service 
contracts 

Lower customer capex 
and risk 
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Large Upto 100 MW 600 - 1000 High impact on grid load, requiring dedicated 
feeders/substation expansion. 

 

Underlying Technologies & Processes 

 
Element Options Key Traits 

Low Temp Heat 
(<120°C) 

Used in Textiles, FMCG, Food processing, 
Pharmaceuticals, Dairy, Paper, Distilleries 

Highest efficiency, High speed, 
low thermal inertia, Faster 
heating 

Medium Temp 
Heat 
(120-400°C) 

Used in Chemicals, Pharma, Textiles, 
FMCG, Auto, Refineries, Food, Plastics 

Rapid start-up, highly modular, 
High control precision, Suitable 
for retrofits or localised heating 

High Temp 
Heat 
(400-1,600°C) 

Used in Steel, Foundry, Glass, Ceramics, 
Cement, Metals, Heavy Manufacturing 

High energy efficiency at scale 

Thermal 
Energy Storage 
(TES), 
Automation 

Delivers stable heat, VFDs, SCR 
controllers, PLC/SCADA systems 

Peak-load management, 
precision heating, reduced 
losses 

Waste Heat 
Recovery 
(WHR), Heat 
Pumps 

Combines waste-heat upgrade with 
electrified systems 

Best fit for chemicals, 
refineries, cement and steel 
plants 

 

Key Challenges   

 

Challenge Area Key Issues Business 
Impact 

India Specific Strategic 
Implications 

Capital 
Requirements & 
Financing 
Barriers 

Significant 
upfront 
investment for 
electrification 
equipment and 
infrastructure 
upgrades 

Longer payback 
periods 
impacting 
investment 
decisions 

Limited financing 
structures for 
industrial 
decarbonization 
upgrades 

Energy-as-a-servic
e or 
performance-base
d financing models 
needed 

Electricity Cost 
vs Conventional 
Fuels 
Economics 

Electrified heat 
must compete 
with coal, gas, 
and biomass on 
cost 

Slow adoption if 
operating costs 
increase 

Industrial 
electricity tariffs 
often high; 
cross-subsidy 
structures 

Need renewable 
integration (RE 
PPAs/captive 
solar) to improve 
economics 
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Grid Reliability & 
Power 
Availability 

High-temperatur
e industrial 
processes 
require 
continuous heat 
supply 

Operational risk 
if power quality 
or uptime is 
inconsistent 

Regional grid 
stability 
differences; 
peak demand 
constraints 

Hybrid solutions 
with storage or 
backup systems 
required 

Technology 
Readiness & 
Process 
Integration 
Complexity 

Retrofitting 
electric boilers, 
heat pumps, 
induction 
heating into 
existing plants 

Higher 
engineering 
costs and 
operational 
uncertainty 

Aging industrial 
infrastructure; 
sector-specific 
heat 
requirements 

Pilot projects and 
modular 
deployment 
strategies 
important 

Supply Chain & 
Policy/Geopolitic
al Risks 

Dependence on 
imported 
components 
(power 
electronics, 
advanced heat 
pumps) 

Cost volatility 
and deployment 
delays 

Localization 
mandates, 
currency 
fluctuations, 
evolving policies 

Supplier 
diversification and 
local 
manufacturing 
partnerships 
critical 

 

Prominent Players in the Indian Market 

 
Company / Entity Focus Areas 

Thermax Ltd Electric boilers, heat pumps and industrial steam solutions 

SAZ Boilers Electric and steam boiler systems, industrial boilers, heat 
exchangers 

Voltas (Tata Group) Heat pump and HVAC portfolio 

LG Electronics India Heat pumps and HVAC systems relevant for electrified heat 

Inductotherm Group India induction melting/heating equipment 

Electrotherm - Engineering 
& Technologies 

Advanced induction melting & heating solutions, especially for 
steel and foundries 

Thermax Ltd Beyond boilers, engages in turnkey infrastructure and thermal 
electrification projects 

Larsen & Toubro (L&T) Major electrical cables and components supplier critical to 
electrification projects 
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Innovation Perspectives 

 

Innovation Business Opportunity For Senior Management 

Heat-as-a-Service Platforms Provider owns electrified heat 
systems and sells heat 
outcomes 

Creates long-term, 
infrastructure-like revenues 

High-Temperature 
Electrification Breakthroughs 

Modular, scalable 
ultra-high-temp heat pumps 

Unlocks hardest-to-abate 
industrial emissions 

Power-Heat-Grid 
Co-Optimization Software 

AI-driven optimization across 
electricity, heat, and storage 

Converts cost volatility into 
competitive advantage 

Waste-Heat-to-Electric-Heat 
Loops 

Closed-loop systems 
upgrading waste heat 
electrically 

Step-change efficiency and 
carbon reduction 

Electrified 
Steam-as-a-Service 

Outsourced electric steam 
with performance guarantees 

Addresses large, conservative 
industrial markets 

Carbon-Indexed Heat 
Contracts 

Heat priced on €/MWh and 
€/tCO₂ avoided 

Enables premium pricing and 
compliance alignment 

Hybrid Transition 
Architectures 

Smart hybrid systems 
optimized over time 

De-risks customer transition 
pathways 

District Heat Electrification 
Ecosystems 

Integrated city-scale 
power-to-heat platforms 

Captures policy-backed, 
long-duration demand 

Standardized Electrification 
Retrofit Kits 

Plug-and-play electrified heat 
modules 

Mass-market scalability 
beyond bespoke projects 

Electrification + Financing 
Bundles 

Embedded financing tied to 
energy savings 

Accelerates adoption and deal 
velocity 

 

Concentric & Satellite Opportunities 

 
●​ High-Temperature Industrial Heat Pump (HTHP) OEMs: Providers developing 

high-efficiency, multi-stage heat pumps that can reliably deliver industrial steam and hot 
water up to 160C (and beyond), replacing medium-temperature fossil fuel boilers. 

●​ Modular Thermal Energy Storage (TES) Solutions: Concentric suppliers offering 
advanced TES systems (e.g., molten salt, ceramics, phase change materials) to 
decouple electric heating from peak grid hours, enabling consumption of low-cost 
renewable power. 
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●​ Compact Electric Boiler and Heater Integration: OEMs specializing in highly compact, 
high-pressure electric steam boilers and resistance/induction heating elements for 
flexible, direct insertion into existing low-to-medium temperature process lines. 

●​ Advanced Refrigerant and Component Manufacturing: Manufacturers focused on 
developing and scaling environmentally benign, high-performance refrigerants (e.g., 
natural refrigerants like CO2 and specialized, quiet compressors for heat pump systems. 

●​ Waste Heat Recovery and Re-use Systems: Heat exchanger and pump providers 
focused on systems that capture low-grade waste heat from industrial processes or data 
centers and efficiently upgrade it using heat pumps for re-injection into the process or 
district heating networks. 

●​ Heat-as-a-Service (HaaS) Providers: Companies offering long-term contracts for the 
installation, financing and maintenance of electrified heating systems (e.g., heat pumps, 
electric boilers), eliminating high upfront capital costs for the end-user. 

●​ Building Energy Management Systems (BEMS) and Digital Twins: Software platforms 
integrating electrified HVAC, solar PV and storage to create a holistic Digital Twin of the 
building's thermal and electric flows, ensuring optimal, lowest-cost operation and 
comfort. 

 

Key Takeaway for Senior Management 

 

Takeaway Details 

Electrification of heat is a core 
industrial transformation lever, not a 
fuel swap 

●​ It reshapes cost structures, carbon exposure, 
and operational flexibility—especially for Scope 1 
emissions 

●​ Examples: industrial heat pumps replacing gas 
boilers; electric furnaces in food/textiles; 
electrified district heating 

●​ Recommended innovation focus: system 
redesign around electricity, not one-to-one 
equipment replacement 

Temperature segmentation 
determines economics and 
scalability 

●​ Returns depend on matching technology to heat 
grade and duty cycle 

●​ Sub-components: 
●​ Low–medium temp (≤200°C): industrial 

heat pumps 
●​ Medium temp: electric boilers, resistive 

heating 
●​ High temp (emerging): high-temp heat 

pumps, hybrid electric systems 
Competitive advantage: higher COP, faster payback, 
and broader applicability than single-tech approaches 

Power cost, flexibility, and grid 
integration are decisive success 

●​ Electrified heat is only competitive when 
electricity is optimized 
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factors ●​ Examples: behind-the-meter solar, hybrid RE + 
BESS, demand response, time-of-use 
optimization 

●​ Recommended innovation focus: smart load 
management and flexible electrified processes 

Outcome-based solutions and 
models accelerate adoption and 
scale 

●​ Capex sensitivity remains high in industrial heat 
●​ Examples: ESCO/BOOT models, 

electrification-as-a-service, shared savings 
●​ Competitive advantage: faster deal flow and 

infrastructure-like recurring returns 

 

Next Steps for Corporate Leaders 

 

Electrification of heat is emerging as a key lever for industrial decarbonization as corporations 
seek to replace fossil-based boilers, furnaces, and process heat systems with heat pumps, 
electric boilers, induction heating, and other electric thermal technologies. As power grids 
decarbonize and carbon pricing tightens, electrified heat pathways offer both emissions 
reduction and operational efficiency benefits for low- and medium-temperature segments, while 
high-temperature applications continue to advance through emerging solutions and 
hydrogen/e-fuel hybrids. 
 
This could be an attractive climate tech opportunity for industries and firms in specific sectors 
and industries keen on catering to this market. 
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