EA I
Energy Alternatives India

A1 OPTIMIZ

ENERGY ’ERFJR.\!-ENCI

an)
( o
¥ 78%

\

|
il

SYSTEM STATUS

SECURITY

ENERGY

OCCUPANCY ANALYTICS

KRS 1 TT = P U
= ENERGY FLOW

o o T i e

SOLAR

PREPARED FOR CORPCRATE LEADERS & CLIMATE-TECH STAKEHOLDERS



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

2C0;

EA I
Energy Alternatives India

Energy Efficiency & Digital
Building Energy Efficiency

This section provides key inputs on Building Energy Efficiency Opportunities for
corporate leaders.

&. Highlights )

Energy efficiency in buildings delivers immediate emissions and
cost reductions without new energy supply, making it a priority
across commercial, industrial, and residential sectors

° The majority of existing building stock is inefficient, creating a
massive market for HVAC upgrades, insulation, lighting, controls,
and building automation

) Energy codes, green building standards, carbon disclosure
mandates, and corporate net-zero commitments are driving
sustained demand

@ loT sensors, Al-driven controls, digital twins, and energy
management software are transforming efficiency from
fragmented projects into scalable platforms

\é\\g Key recommendations for corporate Ieaiers include: . -

® Commercial real estate, IT parks, hospitals, hotels, and industrial
facilities offer repeatable, multi-site opportunities

® Prioritize HVAC optimization, controls, insulation, and lighting
where payback is fastest and savings are measurable

° Use ESCO, shared-savings, and energy-as-a-service structures
to overcome upfront capex barriers

® Integrate monitoring, analytics, and optimization across portfolios

rather than one-off retrofits

CO3@EAI
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Opportunity Snapshot: Building Energy Efficiency

Optimizes energy use across industrial and commercial operations.

((©) Market Signal

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

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

e Annual Market Size by 2030 :
125000- 150000 X Cr.

E@ Why It Matters NOW?

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

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

I8

- é’ Key Challenges

e High Customer Acquisition Costs,
due to fragmented demand across
MSMEs

e ROl visibility issues due to
measurement and verification
complexity

é@ What or It?

e <3 year payback with strong
measurement and verification discipline

e Scalable industrial retrofit execution
without downtime

e Real time monitoring via [oT and
analytics

ag@ Well Aligned Opportunity for

e ESCOs / service providers

e Industrial OEMs expanding into
services

e Digital/IoT players providing energy
analytics, Al based energy management
systems, IIoT for plant optimization

4’ Business Model

e Performance-based contracts

e Retrofit + optimization solutions

e SaaS platforms for energy monitoring,
analytics and reporting

CO3@EAI
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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.

2CO;

For Indian corporates and developers, energy efficiency is not just sustainability - it's
ROIl-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 (X Cr) Drivers

2025 %75,000 — k80,000 Energy Efficient HVAC, ECBC implementation, Smart building
Cr technologies & loT adoption, retrofits in metros.

2030 %1,25,000 — Mass adoption of efficient HYAC, sensors, smart meters;
%1,50,000 Cr corporate ESG push.

2040 %3,00,000 — Net Zero buildings mainstream; widespread retrofits and
%3,50,000 Cr digital energy management.
(long-term trajectory
estimate)

Market Segments and Applications

Segment Applications Business Model Key Drivers

Smart building Energy monitoring, Hardware + software | Digitalization of

management control, optimization platform sales buildings

systems

High-efficiency HVAC
& heat pumps

Heating, cooling,
ventilation

Equipment sales +
service contracts

HVAC energy
dominates building
loads

Building automation Lighting, HVAC, System integration & | Need for centralized

& controls

access, energy

software

efficiency control

Energy performance
contracting (ESCO)

Large building
retrofits

Savings-guaranteed
contracts

Budget constraints &
risk transfer

Building energy

Predictive

Saa$S subscription

Data-driven efficiency

CO3@EAI
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analytics & Al

optimization

models

gains

Deep retrofit

Envelope, HVAC,

Turnkey retrofit

Net-zero building

solutions controls projects mandates

Industrial & Data centers, Premium reliability & | High energy intensity &
mission-critical hospitals efficiency services uptime needs

buildings

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 Indicative CapEx Notes
Capacity (X Cr)

Commercial Building 2-10 lakh sq.ft |¥3 —-%20 Cr Includes chiller upgrades,

HVAC Efficiency commercial VFDs, VRF systems,

Retrofit building (offices, controls optimization.

malls, IT parks)

Central Chiller Plant 500-3,000 TR 38 —3%40 Cr Magnetic bearing chillers,

Optimization / cooling capacity energy-efficient pumps,

Replacement automation integration.

Lighting Retrofit (LED | 50,000 — 0.25-%3 Cr Fastest payback (1-2 yrs).

+ Controls) 5,00,000 sq.ft Low complexity. Scalable
across commercial,
institutional & residential
sectors.

Building Management | Single building |%0.5-3%5Cr Enables 10-25% energy

System (BMS) & or campus savings via optimization.

Smart Controls

Integrated Deep Large 320 — %120+ Cr Combines HVAC, envelope,

Energy Retrofit / commercial controls, renewables. High

Net-Zero Upgrade campus (>5 capital but long-term

lakh sq.ft) decarbonization pathway.

CO3@EAI
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Underlying Technologies & Processes
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Elements Options Key Traits
Heating Domestic Hot Water (DHW) | Solar Water Heaters
Service Water Heating Heat Pump Water Heaters (HPWH)
Building Envelope Roof and wall insulation
Passive Heating Design Passive solar design
Efficient Heating Heat pumps & High-efficiency boilers
Systems & Controls Zoning, programmable thermostats, smart
controls & Heat recovery systems
Ventilation Demand-Controlled CO: sensors and occupancy-based ventilation
Ventilation (DCV) Variable speed drives (VFDs) for fans
Smart Controls Smart BMS integration for airflow control
Heat/Energy Recovery Energy Recovery Ventilators
Ventilation Heat recovery from exhaust air
Passive & Hybrid Ventilation | Cross-ventilation through architectural design
Strategies Hybrid systems combining natural + mechanical
ventilation
Air High-Efficiency Cooling BEE 4-5 Star rated inverter ACs
conditioning Equipment High-efficiency chillers
System Optimization & Variable Refrigerant Flow (VRF/VRV) systems
Controls Building Management Systems (BMS)
Variable Frequency Drives (VFDs) for pumps &
fans
Chiller plant optimization & retro-commissioning
Building Walls, Roof, Insulation, High R-value insulation, cool roofs, reflective
Envelope Facade, Thermal mass coatings, thermal mass optimization
(Passive Fenestration (Windows & Low-E glass, double glazing, shading devices,
Design) Glazing) window-to-wall ratio optimization
Air-tightness & sealing Proper sealing, weather stripping
Solar shading systems Passive cooling via architectural design
Daylighting & | Interior lighting LED lighting, high efficacy fixtures, occupancy
Lighting Exterior lighting sensors
Systems Daylight integration Solar-powered lighting, smart timers
Lighting controls Maximize natural light, reduce artificial lighting
Automated switching/dimming
Electrical Transformers Low-loss transformers
Power & Wiring & distribution Reduced losses, improved electrical design
Distribution Smart meters Real-time energy tracking
Efficiency Power quality systems Power factor correction
Building Building Management Automated scheduling, load optimization
Automation & | Systems (BMS) Demand-based control strategies

CO3@EAI
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Controls Sensors & loT devices Data-driven optimization
Energy monitoring
dashboards
Passive Building orientation East-west minimization
Architectural | Natural ventilation Reduced mechanical cooling
Design Green roofs & reflective Reduced heat island effect
Strategies surfaces
Materials & Low embodied energy Thermal + lifecycle efficiency
Construction | materials Improved insulation performance
Efficiency Prefabrication & modular
design

Key Challenges

Challenge Area | Key Issues Business India Specific Strategic
Impact Implications
Demand Energy Slow adoption Limited Need
Awareness & efficiency often and long sales awareness in outcome-based
Decision-Making | seen as cost cycles SME/commercia | business models
Barriers rather than | segments; lack | and strong value
investment; split of standardized demonstration
incentives ROI benchmarks
between owners
and tenants
Financing & Upfront capex Project delays Limited ESCO Innovative
Payback and unclear and reduced penetration; financing (ESCO,
Perception financing pipeline scale financing tied to | performance
mechanisms for balance sheet contracts) required
retrofits rather than
savings
Fragmented Multiple vendors | Integration Variability in Standardization,
Supply Chain & | for HVAC, challenges and installer vendor
Vendor Quality lighting, performance capability across | ecosystems, and
Variability controls, risks regions QA frameworks
insulation, critical
automation
Operational Retrofits require | Increased Aging building Digital audits and
Complexity in minimal execution risk stock, poor phased retrofit
Existing downtime and and cost baseline data, approaches
Buildings coordination overruns limited digital needed
with occupants infrastructure

CO3@EAI
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Policy, Regional
& Market
Fragmentation

Building codes
and incentives
vary widely
across states

Uneven market
growth and
investment
uncertainty

ECBC adoption | Region-specific
differences, local | strategies and
municipal policy monitoring
approvals, essential
climate-zone

variations

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, loT-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

Al-driven building
optimization

Building Al 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
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Lifecycle carbon optimization

Carbon-aware building Regulatory and ESG
services advantage

Smart campuses & districts

Campus-scale energy utilities | System-level efficiency gains

Retrofit-first decarbonization

Brownfield efficiency Vast, underpenetrated market
platforms

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 & 10T solution providers: Concentric firms deploying BMS, sensors and
Al-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

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

CO3@EAI
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e Competitive advantage: deeper energy savings and faster
payback than point-solution providers

Performance-based e Customers prefer guaranteed outcomes over capex-heavy
models unlock scale retrofits
and adoption e Examples: ESCO models, shared savings,

energy-as-a-service, performance contracts
e Recommended innovation focus: digital measurement &
verification (M&V)

Digital intelligence e Al and analytics continuously identify inefficiencies and optimize
drives compounding operations
efficiency gains e Examples: Al-based HVAC scheduling, occupancy-driven

controls, predictive maintenance
e Competitive advantage: savings improve year-on-year without
additional capex

Portfolio-scale e Multi-site customers deliver repeatability and scale benefits
deployment creates e Examples: IT parks, hospitals, hotel chains, industrial
infrastructure campuses

economics e Recommended business focus: portfolio-level analytics and

benchmarking
e 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.

Connect with Team EAI to know more about this opportunity and take your corporate’s initial
steps. Send a note to consult@eai.in or talk to Muthukrishnan - 9952910083
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