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Executive summary 
 

You are looking at one of the largest, most underwritten infrastructure opportunities in Europe — and it 

is hiding inside the buildings - sitting on loan books and insurance ledgers. 

Every renovation funded in the next decade in the European Union can be structured to deliver an 

additional, contracted, cash-flow stream from energy flexibility. That stream is independently bankable, 

separately insurable, and structurally uncorrelated with rents. It improves debt service coverage, lowers 

expected loss costs, raises exit values, and locks the asset into compliance with the direction of EU 

regulation. 

 

What you will get out of the next 20 pages 
 

• Chapter 1 — the size of the opportunity and the policy tailwinds driving it. 

• Chapter 2 — what flexibility actually is, plus the revenue stack underwriters can document. 

• Chapter 3 — how flexibility scores against the four criteria of your investment every day decision. 

• Chapter 4 — a building-level pro forma showing where flexibility delivers value. 

• Chapters 5–6 — concrete product templates for banks and insurers. 

• Chapters 7–9 — the risk framework, the EU policy tailwinds, and how to engage with smartEn. 

  

The deal 

A flexible building is a building with one more cash-flow stream—and one less basis point of risk on 

every category your committee already prices. For banks, that means higher Debt Service Covering 

Ratio (DSCR) and tighter Loan-to-Value (LTV) at the same leverage. For insurers, it means lower 

business-interruption frequency, lower equipment-breakdown severity, and a structurally improved 

loss ratio in the markets where premiums are rising fastest. For investors, it means higher Net Present 

Value (NPV), a tighter cap rate, and a defensible exit story aligned with the EU Taxonomy. 
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1. The opportunity 
 

1.1 A €1 trillion+ renovation market that needs your capital 
Buildings are the single largest energy-using sector in the European Union (EU), accounting for 

approximately 40% of final energy consumption and 36% of energy-related CO₂ emissions1. Of the 

existing stock, around 85% was built before 2000, and roughly 75% performs poorly on energy2. The 

current renovation rate stands at approximately 1% per year — less than half the rate the European 

Commission has identified as necessary to meet 2030 climate and energy targets3. 

Closing that gap is a financing question, not a technology question. Public budgets — including the 

Multiannual Financial Framework, the Modernisation Fund, the Social Climate Fund, and Member State 

envelopes — are projected to cover only around 15% of the investment required4. The remaining 85% 

must come from private balance sheets: bank lending, insurance capital, infrastructure equity, and the 

institutional investors that stand behind them. Currently these are also under high pressure, with falling 

interest rates, growing numbers of stranded buildings and new measurements implemented due to 

changes in working and buying habits of society. 

The European Commission has explicitly identified this renovation gap as a priority. Its 2025 Clean 

Investment Strategy includes a €500 million pilot for ‘energy efficiency as a service' models and 

specialised investment funds, alongside de-risking guarantees and venture debt instruments for clean 

technology, including long-duration storage and flexibility5. The Draghi report on European 

competitiveness reinforces this priority, naming private investment mobilisation as one of the single 

largest missing pieces for EU competitiveness6. 

This is the window of opportunity for Banks, insurers, and investors to engage and profit now. But it 

means entering into new product categories, contract templates, and pricing benchmarks related to 

energy, efficiency and active demand control.  

While energy was seen up to now as a cost position in the operational profits and losses (P&L) it changes 

all of a sudden into an income position, differentiation factor and long-term value saver impacting not 

only the operational side but also being able to prevent cases from remaining stranded to close down. It 

can be counted additionally as a risk-hedging tool - moving from a passive to an active position with the 

potential of energy flexibility creating revenue potential. 

And the market signal is just as strong on the demand side. The global deployment of smart-building 

technology is projected to rise from approximately 45 million buildings in 2022 to 115 million in 2026 — 

growth of more than 150% in four years7. The European demand-side flexibility market itself, as tracked 

 
1European Commission, ‘Energy performance of buildings directive', accompanying impact assessments. Eurostat: buildings 
consume ~40% of EU final energy and produce ~36% of energy-related CO₂ emissions. 
2European Commission Communication on the Renovation Wave for Europe (COM(2020) 662 final) and subsequent EPBD recast 
(Directive (EU) 2024/1275). 
3European Commission, Renovation Wave Strategy: the EU should at least double its annual energy renovation rate by 2030. 
4European Commission analysis underpinning the Clean Investment Strategy (2025): public funding is estimated to cover 
approximately 15% of the investment required to meet 2030 building renovation targets. 
5European Commission, Clean Investment Strategy (2025): includes a €500 million pilot for energy-efficiency-as-a-service 
business models and specialised investment funds, plus de-risking guarantees and venture debt for clean technology including 
long-duration storage. 
6Draghi, M. (2024). The future of European competitiveness — A report to the European Commission. Mobilising private investment 
is identified as a principal lever for closing Europe's investment gap. 
7Juniper Research (2022). Smart Buildings: Key Opportunities, Competitor Leaderboard & Market Forecasts 2022–2026 — global 
smart building deployments forecast to grow from 45 million in 2022 to 115 million in 2026 (>150% growth). 
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by the smartEn Market Monitor, is now scaling across all major Member States, with established 

aggregator counterparties, and regulated market access. 

This transformation is further driven by the implementation of the EU Emissions Trading System 2 (ETS 

2). By placing an explicit price on carbon for building heating fuels, ETS 2 serves as a direct policy catalyst 

forcing fuel-switching and rapid building electrification. As properties transition from fossil heating to 

electric systems (such as heat pumps), the volume of controllable, shiftable load expands significantly—

directly increasing the asset's overall potential for bankable demand-side flexibility. 

 

1.2 The need and Where flexibility fits into your underwriting 
Banks and insurers do not have a problem with the renovation thesis. They have a structural set-up — 

inherited from how the building-finance and property-insurance industries grew up — that has not yet 

been updated for the cash-flow profile of a modern, renewable energy and flexibility-enabled building. 

The good news: renewable energy and flexibility is not asking you to abandon that set-up. It slots directly 

into it and resolves three of its longstanding legacy constraints. 

 

A Common Risk Framework 

The table below sets out the three risk categories used in standard real estate underwriting, and the 

direction of impact from flexibility-enabled renovation. 

Risk category Without flexibility With flexibility 

Regulatory risk Increasing exposure to brown 

discount, Taxonomy non-alignment, 

network tariff increases, and 

emissions caps (NYC Local Law 97 

is the canonical example outside 

Europe; analogous frameworks 

emerging across EU Member States 

via transposition of the Energy 

Performance of Buildings Directive). 

Aligned with EU Taxonomy and 

EPBD trajectories; eligible for green 

and EU Green Bond-aligned funding; 

lower exposure to forward emission 

caps. 

Market risk Cap rate widening vs best-in-class 

peers; higher operating cost 

exposure to electricity price 

volatility. 

Cap rate compression of 25 – 50 

bps for verified compliance; 

operating costs hedged through 

revenue stacking and on-site 

generation. 

Physical risk Full exposure to grid events, heat 

waves, and equipment failure; rising 

insurance premiums in exposed 

locations. 

Reduced business interruption 

during grid events; lower 

equipment-breakdown frequency; 

explicit recognition in the ASTM 

Property Resilience Assessment’s 

framework. 



 

 

8 |   smartEn - Smart Energy Europe 

 

 

In other words, flexibility is the missing standardisation layer that lets the building-finance and property-

insurance industries do at scale what they already do well: lend against and insure contracted, 

infrastructure-like cash flows. Chapters 3 to 6 show what that means line-by-line for the products you 

already write. 

  

How energy flexibility addresses the structural set-up of capital allocators 

Legacy 1 — Fragmented, asset-specific cash flows. Every building is treated as a one-off, hand-

underwritten file. 

  → Flexibility's answer: Aggregators are capable to combine the flexibility cash flows of hundreds or 

thousands of buildings into a single, statistically smoothed counterparty cash flow — already 

standardised in markets such as the UK, France, Belgium and the Nordics. The asset stays 

fragmented; the cash flow does not. 

  

Legacy 2 — Soft, hard-to-verify revenue beyond rent. Energy savings, demand response and 

capacity payments are perceived as marketing figures, not investment-grade revenue. 

  → Flexibility's answer: Explicit flexibility revenue is paid by named counterparties (Transmission 

System Operators (TSOs), Distribution System Operators (DSOs), capacity market operators, licensed 

aggregators) under regulated contracts. Standardised measurement and verification (M&V) protocols 

make every euro auditable. This is the same logic that turned solar PV from a soft promise into a 

project-financeable asset class. 

  

Legacy 3 — Risk that does not fit the standard categories. Regulatory, technical, and market risk 

are bundled together and priced conservatively because there is no clean framework to separate 

them. 

  → Flexibility's answer: Each risk is allocated to the party best able to manage it: regulatory risk to the 

policy framework (now locked in via the EU Electricity Market Design (EMD) reform and EPBD recast), 

technical risk to manufacturers and aggregators (under warranties and SLAs), and market risk to the 

asset owner or hedged through capacity contracts. Each risk now has a price tag your committee can 

read. 
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2. How flexibility works 
 

Energy flexibility is the ability of a building to modify the timing, magnitude, or source of its electricity 

demand and on-site generation in response to a price signal, a grid signal, or a contractual instruction — 

without compromising the comfort, productivity, or operational requirements of its occupants. It is 

delivered through three layers that stack on top of each other, each adding a new and independently 

contractable cash-flow stream. 

 

Figure 1 — The three layers of building flexibility and the revenue stack they create. 

Why this matters to you 

• Material flexibility (the envelope) is the lowest-marginal-cost layer because it can be 

designed in once during renovation. It does not generate explicit market revenue, but 

it amplifies the value of the two layers above by reducing the energy demand they 

need to manage. For a lender, this is the layer that justifies the depth of the renovation 

loan. 

• Asset flexibility (the equipment) is where most of the visible value sits — heat pumps, 

batteries, rooftop Photovoltaics (PV), Electric Vehicle chargers, smart Heating, 

Ventilation, and Air Conditioning (HVAC). These are commercial, warranted products 

with known performance curves. They generate the energy savings stream and unlock 

the explicit revenue streams above them. For an insurer, this is the layer that reduces 

equipment-breakdown frequency and grid-related business interruption. 
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• Contextual flexibility (the digital layer) is where the building becomes a financial asset. 

The aggregator platform, the building management system, the measurement-and-

verification protocol, and the contracts with TSOs, DSOs, and capacity market 

operators are what convert physical capability into bankable cash flow. For an investor, 

this is the layer that turns a real estate asset into a hybrid real estate/infrastructure 

asset. 

 
2.1 The revenue stack  
A flexible building does not have only one revenue stream. It builds a robust stack — and each line can 

be independently provided, verified and exposed to different risk drivers. The diversification of the stack 

is itself a credit improvement. 

Revenue stream What it is Who pays 

Energy cost savings Lower electricity bills from on-site 

generation and from shifting consumption 

to low-price hours. 

Indirect — accrues to 

occupant or owner via the 

lease. 

Explicit flexibility 

revenue 

Payments from balancing markets, local 

flexibility markets, capacity mechanisms, 

and ancillary services (FCR, aFRR, mFRR). 

TSO / DSO / market 

operator, via a licensed 

aggregator. 

Avoided network 

charges 

Reduced demand and capacity 

components of the network tariff through 

peak shaving. 

Indirect — accrues via the 

electricity bill. 

Improved asset 

performance 

Higher occupancy, lower turnover, 

premium rent for smart, low-bill, 

comfortable space. 

Tenant — via the lease. 

Resilience premium Avoided losses during grid stress, price 

spikes, or outage events. 

Self-insurance benefit — 

flows back via lower 

insurance premiums and 

lower BI claims. 

 

 

 

Value Stacking as a Risk Hedging Mechanism  

Each line is a separately documentable cash flow. Banks already know how to lend against contracted 

cash flows — that is how project finance, infrastructure debt, and Power Purchase Agreement (PPA)-

backed lending work. Flexibility is, structurally, the same: long-dated, contracted, technology-backed 

cash flow sitting inside an underlying property asset. 
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3. Flexibility embedded in financial decision 
criteria 
Every investment committee, credit committee, and underwriting committee in Europe runs the same 

mental checklist before signing off a deal. The shorthand varies, but the criteria reduce to four: returns, 

risk, revenue, and scalability. This chapter walks through each one, explains how the committee 

currently scores it, and shows how flexibility moves the score. 

 

3.1 Returns — consistent cash flow 

Can we count on the cash flow being there in year five, year seven, year ten? Is it correlated with the 

things that already stress our book — interest rates, commodity prices, tenant credit? How wide is the 

distribution around the central case? 

How flexibility supports  

• Stability through aggregation: A single building's flexibility revenue is volatile. A 

portfolio of 500 buildings, dispatched by a licensed aggregator, behaves like a 

smoothed infrastructure cash flow — the same statistical effect that turns individual 

residential mortgages into a tradable MBS. 

• Low correlation with rent: Flexibility revenue is driven by the balancing market, 

capacity scarcity, and renewable variability — not by tenant demand or commercial real 

estate cycles. When rents come under pressure, flexibility revenue typically does not. 

This is a credit-portfolio diversification benefit. 

• Long-dated contracts: Capacity market contracts in most Member States run one to 

four years; in the UK and Ireland up to fifteen. PPAs for behind-the-meter PV typically 

run 10 to 20 years. The cash flow profile matches the tenor of mortgage and 

infrastructure debt. 

 

3.2 Risk — is it manageable? 

Can we identify the risks, price them, and allocate them to whoever is best placed to bear them? Is there 

a regulatory framework we can rely on? Are the technologies proven? Is the counterparty good? 

How flexibility supports  

• The regulatory risk is now anchored, not speculative: The EMD reform (2024) 

guarantees market access for flexibility and aggregators. The EPBD recast (2024) 

introduces the Smart Readiness Indicator and minimum energy-performance 

standards. Member State transpositions to be completed through 2026. The direction 

of travel is no longer a forecast — it is binding EU law. 

• Technical risk is bounded by warranties and Service Level Agreements (SLAs): 

Heat pumps, batteries, smart inverters, EV chargers, and Building Management 

System (BMS) platforms are mature commercial products. Manufacturers carry 

product warranties of 5 to 25 years. Aggregator platforms carry SLAs on dispatch, 

availability, and settlement. 



 

 

12 |   smartEn - Smart Energy Europe 

• Infrastructure risk is mitigated by double-network uptime and building-led support: 

The baseline reliability of automated load-shifting is underpinned by high-uptime 

guarantees from DSOs (power connection) and telecom providers (data connection). 

Because successful execution requires both uninterrupted power and real-time data, 

these regulated utility and digital networks form a shared safety net that minimizes 

external dispatch failures. Crucially, the risk is a two-way street: flexible buildings 

actively preserve this foundational uptime by shedding or shifting loads to prevent 

local DSO grid overloads, while using local edge intelligence to maintain operational 

autonomy during transient telecom drops. 

• Market risk is hedged inside the stack: If explicit flexibility prices fall (because 

flexibility becomes abundant), the value migrates to implicit savings on network and 

capacity charges — captured by the same asset. The stack is naturally self-hedging 

across the energy transition trajectory. 

• Counterparty risk is concentrated and rated: Aggregators are licensed entities, 

increasingly rated, and increasingly standalone-financeable. The counterparty on the 

other side of most flexibility contracts is a regulated TSO, DSO, or market operator — 

investment-grade or better in nearly every Member State. 

 

3.3 Revenue — what does the IRR profile look like? 

Where does the Internal Rate of Return (IRR) come from? How fast does the deal pay back? Are the 

revenue streams diversified, or do they all collapse under the same scenario? 

How flexibility supports  

• Revenue stacking shortens payback: The six streams in the Chapter 2 table arrive 

on different timelines and from different counterparties. Combined, they typically 

compress payback periods on a flexibility-enabled retrofit by 20 – 40% relative to a 

pure energy-efficiency retrofit. 

• Each stream is independently bankable: If the deal needs to be sliced, the flexibility 

revenue can be carved out and sold to a different investor (an infrastructure fund, an 

aggregator-fronted bond, a Yieldco). The underlying building remains the lender's 

collateral; the flexibility cash flow becomes a separable receivable. 

• Margins are accretive: Flexibility revenue does not displace existing revenue lines. It 

is added on top of rent, energy savings, and resale value — meaning every euro of 

flexibility revenue improves IRR without crowding out the underlying deal economics. 

 

3.4 Scalability — is it replicable? 

Is this a one-off artisanal deal, or a category we can build a desk around? Can the next deal cost less to 

underwrite than this one? Is the documentation reusable? 
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How flexibility supports  

• Standardised technology kits: Heat pump + battery + smart inverter + BMS 

combinations are converging on a small number of vendor-supported 

configurations, with predictable installed cost ranges by building type. 

• Standardised M&V protocols: EU-level work on measurement and verification 

(including under the Energy Efficiency Directive (EED) Article 8 and the EN 17463 

standard) creates a reusable audit framework. 

• Portfolio-level underwriting: Once the first portfolio is documented, the marginal 

underwriting cost for each additional building collapses. This is the model that 

allowed residential solar PV to scale from artisanal to securitised in under a decade. 

 

 

3.5 The summary scorecard 

 

Criterion How most committees score energy 

today 

How flexibility moves the score 

Returns — 

stable 

Fragmented assets, unclear yield, 

commodity exposure. 

Aggregated portfolios deliver smoothed, 

statistically stable cash flows 

uncorrelated with rents. 

Risk — 

manageable 

Complex markets, opaque 

regulation, asset-specific technical 

risk. 

EU regulatory framework anchored; 

technology bounded by warranties; M&V 

protocols standardised; counterparties 

licensed and rated. 

Revenue — 

IRR and time-

to-return 

Diverse revenue streams hard to 

bank individually. 

Revenue stacking shortens payback by 

20 – 40%; each stream independently 

bankable; revenue is accretive, not 

substitutive. 

Scalability — 

for efficiency 

Each building is an artisanal project. Standardised tech kits, M&V, and 

portfolio-level underwriting cut marginal 

underwriting cost steeply after the first 

deal. 

 

 

The takeaway  

Flexibility is an upgrade and risk hedging mechanism to your existing asset class. It scores better 

than conventional building exposure on every one of the four criteria your committee already uses — 

and it does so in ways that map directly onto the diligence, documentation, and product structures 

your teams already deploy. 
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4. The Financial Case — A Building-Level Pro 
Forma 
 

This chapter adapts the standard real estate pro forma methodology used by the MIT Centre for Real 

Estate for green and healthy buildings, and applies it to a flexibility-enabled retrofit. The objective is not 

to provide a definitive valuation — every building is different — but to show, where flexibility creates 

value in a discounted cash flow that any bank or insurer can read. 

 

4.1 The conventional pro forma 
A baseline office building with a holding period of 10 years and an exit in year 11. All figures are indicative. 

Item Year 0 Year 10 Year 11 

Potential gross income 

(rent × area) 

50,000 59,755 60,950 

Vacancy allowance (4,000) (4,780) (4,876) 

Effective gross income 46,000 54,974 56,074 

Operating expenses 

(OpEx) 

(17,500) (20,914) (21,332) 

Net operating income 

(NOI) 

28,500 34,060 34,741 

Capital improvement 

expenditure (CapEx) 

(4,275) (5,109) (5,211) 

Net cash flow (CF) before 

reversion 

24,225 28,951 29,530 

Reversion (year-11 CF / 6% 

cap rate) 

— 579,022 — 

Net cash flow incl. 

reversion 

24,225 607,973 — 

NPV at 8% discount rate 443,980   
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4.2 The same building, made flexible 
Now consider the same building after a flexibility-enabled retrofit: heat pump-based heating and cooling, 

a 100-kWh behind-the-meter battery, smart controls integrated into a building management system, 

rooftop PV, and a contract with a licensed aggregator providing access to balancing and capacity 

markets. The CapEx premium at the renovation stage typically falls within 0% to 12.5% above a 

conventional renovation — well within the range observed in the comparable green-building literature. 

 

Driver Indicative range Pro-forma impact 

Rental revenue uplift 

(Willingness To Pay (WTP) for 

low-bill, comfortable, resilient 

space) 

0% to +17% Apply +6.3% as a conservative central 

estimate. 

Occupancy uplift 0% to +23% Apply +6%, reducing vacancy allowance. 

Operating expenses (energy & 

maintenance) 

−14% to −26% Apply −0.4% on total OpEx as a 

conservative figure net of digital and 

aggregator service fees. 

Explicit flexibility revenue New stream Modelled separately — see Section 4.3. 

Cost of capital / discount rate Lower risk Compressed from 8.0% to 7.5%. 

Exit cap rate Lower risk + brown-

discount avoidance 

Compressed from 6.0% to 5.5% (50 

basis points (bps)). 

Depreciation Lower Reflected via the lower exit cap rate. 

 

 

This financial logic is strongly corroborated by recent empirical modelling8. The report's core finding—

that nearly all 65 modelled microgrid use cases across 13 regions are profitable, with over 50% achieving 

 
8 From the Schneider Energy Research Institute, Grid Relief from Smart Buildings Equipped with Distributed Energy Resources, Minier & 

Utrilla Bustamante, April 2026 

Combined effect on the same baseline building 

Applying these adjustments to the pro forma in Section 4.1 lifts the NPV from approximately €444,000 

to approximately €564,000 — an uplift of roughly €120,000 of present value, against a CapEx 

premium that even at the 12.5% upper bound represents a fraction of that amount. 

This is the same logic used by the MIT Centre for Real Estate for green buildings, with the addition of 

the explicit flexibility revenue stream that green-building literature does not yet typically capture. 

Flexibility does not replace the green-building business case — it extends and secures it. 
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payback in 5–10 years and 25% in under 5 years—closely mirrors our payback trajectories. Alongside 

the MIT Centre for Real Estate methodology and ASTM PRA references, this provides investment 

committees with an additional citable benchmark reinforcing the building-level business case. 

 

4.3 Where explicit flexibility revenue shows up 
Above and beyond the indirect channels (rent, occupancy, OpEx, cap rate), explicit flexibility revenue can 

be modelled as a separate line, particularly for buildings with material installed capacity: 

• Capacity market payments — annual €/kW payments for committed availability, 

multi-year contracts, highly bankable. 

• Balancing market revenue — €/MWh payments for activation in Frequency 

Containment Reserve (FCR) / automatic Frequency Restoration Reserve (aFRR) / 

manual Frequency Restoration Reserve (mFRR) products. More volatile, but 

structurally upward as renewable penetration grows. 

• Local flexibility services — DSO-procured flexibility for grid deferral. 

• Implicit savings via tariff design — as cost-reflective network tariffs become standard 

across the EU, behind-the-meter optimisation translates directly into lower network 

charges. 
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5. Implications  
 

From a lender's perspective, flexibility-enabled renovation changes three things on the credit page. 

 
5.1 Debt service coverage 
Higher NOI, plus a separately identifiable flexibility revenue stream, plus lower OpEx volatility, raise the 

DSCR at any given leverage point. For a 10-year amortising real estate loan against a flexibility-enabled 

office or multi-family asset, DSCR uplifts in the 0.10x – 0.25x range are realistic, depending on the depth 

of the retrofit and the share of cash flow that is contracted. 

 
5.2 Loan-to-value resilience 
The 50 bps cap rate compression illustrated in Chapter 4 increases the exit value of the asset. For a 60% 

LTV loan, this directly improves the security cushion. More importantly, it provides a forward-looking 

hedge against the brown discount that is already visible in major European markets — buildings unable 

to demonstrate operational performance and grid alignment are seeing slower lease-up, longer sale 

cycles, and widening cap rate spreads. 

 
5.3 Product opportunities for banks 
Banks are not asked to invent a new product class. They are asked to extend existing products with 

flexibility-aware features: 

• Green and sustainability-linked mortgages and Commercial Real Estate (CRE) 

loans: introduce a pricing step-down (e.g. 10 – 25 bps) conditional on verified 

flexibility delivery measured against standardised M&V protocols. The cost of the 

step-down is more than recovered through lower expected loss on the loan. 

• On-bill financing for flexibility-enabling equipment: loans secured against the 

building and repaid through the energy bill, structured similarly to U.S. C-PACE 

programmes. The MIT teaching case on climate resilience (Selwyn / PRA, 2025) 

discusses this model explicitly as a way to overcome the upfront-cost barrier for 

owners. 

• Portfolio-level facilities for aggregators: revolving credit lines or warehouse facilities 

against the contracted cash flows of aggregator portfolios, treated as receivables-

backed lending. 

• Green and transition bond eligibility: flexibility-enabled renovation aligns with EU 

Taxonomy substantial contribution criteria for climate change mitigation, and with Do 

No Significant Harm (DNSH) criteria for climate adaptation. This makes flexibility-

linked lending eligible for inclusion in green bond and EuGB-aligned issuance, 

expanding the bank's funding options. 
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6. What This Means for investors - example of 
an Insurer 
For insurers, flexibility-enabled buildings reshape the loss distribution in three ways: they reduce the 

frequency and severity of certain perils, they shorten business-interruption exposure during grid events, 

and they improve the underwriter's ability to price the residual risk. 

 

6.1 The peril mix is changing 
Commercial property premiums have risen by 15 – 20% year-on-year in some high-loss climate areas9, 

and the share of commercial real estate revenue absorbed by insurance has roughly doubled in the 

worst-exposed segments. The drivers are well documented: increased frequency of extreme weather 

events, secular cost inflation in repair and replacement, and capacity withdrawal in the most exposed 

geographies. Flexibility addresses two specific loss drivers within this picture: 

• Grid-related business interruption: buildings with on-site generation, storage, and 

islanding capability experience shorter and less severe interruption losses during 

heat waves, cold snaps, and storm-driven grid events. Increasingly material as Europe 

experiences more frequent grid stress. 

• Equipment breakdown and energy-related damage: smart controls and continuous 

monitoring in flexibility-enabled buildings improve preventive maintenance and 

reduce HVAC and electrical equipment failures. 

 

6.2 Underwriting flexibility-enabled properties 
Insurers already credit premium adjustments for verified risk-mitigation measures — sprinklers, hurricane 

shutters, seismic retrofits. Flexibility infrastructure is a natural next category. The ASTM PRA framework, 

released in 2024 and adopted by Fannie Mae, Freddie Mac, ULI, CBRE, LaSalle, EY, J.P. Morgan, Citizens 

Bank, Moody's and others, provides the standardised assessment vehicle. PRAs are expected to become 

a requirement on medium- and large-size real estate loans within the next 24 – 48 months. 

smartEn proposes that European insurers and re-insurers actively engage with the PRA framework and 

its European equivalents to ensure that flexibility-specific measures — heat pumps with islanding 

capability, behind-the-meter storage, smart load management, Vehicles to Grid (V2G)-enabled EV 

infrastructure — are explicitly recognised as Property Resilience Measures (PRMs). 

 

  

 
9 Beaumont Capital Markets post, climate change reshapes European insurance reinsurance market dynamics, 
2025, available at: https://beaumont-capitalmarkets.co.uk/climate-change-reshapes-european-insurance-
reinsurance-market-dynamics/  

https://beaumont-capitalmarkets.co.uk/climate-change-reshapes-european-insurance-reinsurance-market-dynamics/
https://beaumont-capitalmarkets.co.uk/climate-change-reshapes-european-insurance-reinsurance-market-dynamics/
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6.3 Product opportunities for insurers 

• Premium discounts for verified flexibility infrastructure: structured analogously to 

existing discounts for fire and storm risk mitigation, conditional on verified installation 

and ongoing operation through standardised M&V. 

• Performance guarantees and warranty products: insurance wrappers for flexibility 

revenue, smoothing the cash flow profile for owners and downstream lenders — a 

natural extension of existing performance-guarantee products in solar PV financing. 

• Parametric grid-event coverage: trigger-based coverage for business interruption 

during defined grid events, priced lower for flexibility-enabled buildings because their 

exposure is structurally lower. 

• Resilience-linked policy renewals: automatic renewal at preferred terms for buildings 

that maintain verified PRA scores 

 

 

7. Policy and Market Tailwinds 
The financial case for flexibility is reinforced by EU policy. Items to track in your committee notes: 

• EPBD recast (2024): Smart Readiness Indicator, zero-emission building requirements 

(2030 for new build, 2028 for public), minimum performance standards for worst-

performing existing buildings. 

• EMD reform (2024) — secures market access for demand-side flexibility and 

aggregators, enforces cost-reflective network tariffs, supports long-term contracts 

that bankable cash flows depend on. 

• Clean Investment Strategy (Commission, 2025) — €500 million pilot for energy-

efficiency-as-a-service, de-risking guarantees for clean tech and long-duration 

storage. 

• Draghi report on European competitiveness (2024) — identifies private investment 

mobilisation, including in the building sector, as a competitiveness priority. 

• EU Taxonomy and EUGB Regulation — flexibility-enabled renovation is a clean fit 

with substantial contribution to climate change mitigation, with DNSH on adaptation 

supported by the same infrastructure. 

• National energy efficiency funds — Member State vehicles in France, Germany, the 

Netherlands, Italy already exist and can be extended to flexibility-linked products. 
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8. Moving flexibility in buildings forward 
 

smartEn is not asking financial institutions to take a leap of faith. The technology is mature, the regulation 

is converging, and the cash flows are documentable. We are asking for engagement, structured along 

the four steps below — the awareness-to-action journey that has already worked in adjacent asset 

classes such as solar PV and EV infrastructure. 

 
Step 1 — Awareness 
Join the conversation. We invite banks, insurers and investors to engage in the discussion with smartEn 

and its members to better understand how flexibility can support your business model, and how we can 

work together to make it happen. 

 

Step 2 — Support 
Pilot and underwrite. We invite financial institutions to pilot flexibility-linked products on a small number 

of buildings or portfolios — green mortgages with flexibility step-downs, insurance discounts for verified 

flexibility infrastructure, performance guarantees for aggregator revenues. smartEn members can help 

identify and structure pilot buildings and portfolios. 

 

Step 3 — Act 
Mainstream. The end goal is to make flexibility an integrated, default component of green and 

sustainability-linked building finance and insurance products across Europe — and to have flexibility-

linked cash flows recognised by rating agencies, regulators, and the EU Taxonomy framework as 

standardised, bankable, and insurable infrastructure. 
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9. Closing 
 

Energy flexibility in buildings is not a sustainability story dressed up for investors. It is, in financial terms, 

an infrastructure layer with multiple revenue streams, a measurable risk-mitigation effect, and a maturing 

regulatory framework. For banks, it improves debt service coverage and loan-to-value resilience. For 

insurers, it shifts the loss distribution in a favourable direction and provides a defensible underwriting 

credit. For investors, it raises NPV and exit value while shortening payback. 

The renovation gap that the European Commission has identified will not be closed by public money 

alone. It will be closed when the financial industry recognises flexibility-enabled buildings as a distinct, 

investable category — and when the financial products that the building sector relies on are structured 

to reward, not ignore, the flexibility layer. 

smartEn — the European business association of the Flexible Demand Management Industry — stands 

ready to work with banks, insurers, and the broader financial community to translate this opportunity into 

product, into contract and into capital. For a better infrastructure and integrated energy future. 
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Annex - Flexible buildings in practice 
 

Demand-side flexibility provides tangible benefits to the building owners, which creates sizable 

opportunities for private investors. In this section, we outline a number of examples of how DSF already 

provides benefits on the ground, not in theory.  

 

Deploying demand-response in local communities 

Key details  

Project developer Voltalis and the Cergy-Pontoise 

Agglomeration 

Country France 

Start date 2022 

Type of building Domestic and commercial 

Type of flexibility Explicit (market-based) 

 

Explanation  

• In response to the 2022 energy crisis, the Cergy-Pontoise agglomeration sought to 

mitigate its impact on consumers, partnering with Voltalis to deploy and install its 

flexibility solutions across the region. 

• Voltalis provides an aggregation service, pooling demand flexibility from consumers 

and bidding on France’s open markets. To do so, Voltalis installs a free control unit 

on consumers’ electric heating assets, generating revenue through market 

participation. 

• This flexibility operates within consumer-defined settings, without compromising 

comfort. 

• The council launched a campaign to retrofit its electrically heated households, using 

diverse media to communicate the benefits and importance of flexibility. Council 

support was key to building trust with potential users, as well as the lack of upfront 

cost for consumers, resulting in high adoption rates. 

Results  

• Voltalis exceeded its first sign-up round objective with 2,100 households, followed by 

another 800 households in 2023. The overall adoption rate was 81% among 

contacted consumers. 
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• Consumer benefits: Consumers experienced up to a 15% reduction in energy 

consumption (as smart heating control also reduced overall consumption). It also 

delivered significant CO2 emission savings for all consumers, as flexibility activation 

displaced demand, reduced peak load, and limited the need for fossil fuel generation. 

While the initial appeal was energy savings, customers highly valued the solution’s 

contribution to the green transition and its system benefits. 

• System benefits: The first 2,100 installations delivered 7.1 MW of flexibility potential, 

activatable to reduce peak loads and enhance overall system resilience. 

 

Unlocking demand-side flexibility at scale in social housing 

Key details  

Project developer Elax Energie and RIVP 

Country France 

Start date 2022 

Type of building Multi-family social housing 

Type of flexibility Explicit (market-based) 

 

Explanation  

• In 2022, Elax Energie signed an agreement with RIVP, a major social housing landlord 

in France with over 75,000 homes. The collaboration began as a 20-unit pilot and has 

since expanded to 16,000 homes, with 22,000 units under contract. 

• Elax Energie aggregates the flexibility potential of electric water heaters in homes, 

generating revenue through participation in all of France’s open energy markets. With 

a two-hour installation, it transforms existing, passive assets into active components 

of the electricity system. 

• Through direct community engagement, Elax Energie secures tenant approval for 

system installation, with RIVP covering the installation cost. Two prerequisites for 

success are trust and delivering the benefits customers prioritize. Market participation 

enables the company to fund these services: guaranteed thermal comfort, lower 

energy bills, and assured performance with predictive maintenance. 

Results  

• Tenant benefits: Tenants benefit from reduced electric water heater consumption of 

up to 25%, due to heating optimization from the installed device. This benefit, accrued 

without compromising comfort, results in €70–100 in annual energy savings per 

tenant—a significant impact in social housing contexts. Additionally, the system 

extends water heater lifespan by four years, minimizing the disruption and cost of 

asset replacement. 
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• Landlord benefits: Landlords benefit from the system’s predictive maintenance 

capabilities. RIVP achieves annual savings of €700,000 in water heater management 

costs through these insights, achieving a payback period of under one year on 

installation costs. 

• System benefits: These installations enable Elax Energie to deliver 32 MW of 

dispatchable load, active load-shifting, and frequency regulation. 

 

Flexbonus for Residential Buildings: A Case Study from Switzerland 

Key details  

Project developer Hive Power and Helion AG 

Country Switzerland 

Start date 2025 

Type of building Residential and commercial 

buildings 

Type of flexibility Explicit (market-based) 

 

Explanation  

• This project results from a collaboration between Switzerland’s largest installation 

company (Helion Energy AG) and the technical aggregator (Hive Power SA). All 

assets—rooftop solar, battery storage, heat pumps, and EV chargers (including 

bidirectional charging)—are integrated into a single Energy Management System 

(Helion ONE™) for measurement and control. 

• The installation company offers consumers a FlexBonus, financially rewarding and 

encouraging participation in the flexibility scheme. 

• A smart orchestration layer forecasts each building’s production and consumption, 

identifies genuinely available flexibility without compromising comfort, and pools it 

across sites for market participation. 

• The same model scales across residential and commercial buildings, with the value 

proposition shifting from independence and lower bills for households to EBIT margin 

improvements for industry. 

• Flexibility is enabled by the software and orchestration layer, not the hardware alone. 

Results  

• Consumer benefits: Reduced electricity costs through self-consumption 

optimization, dynamic tariffs, and peak-load management; annual income from 

flexibility marketing; additional revenue from surplus solar power sales. Real users 

report up to 45% less grid electricity usage and over 80% self-sufficiency. 
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• System benefits: Distributed PV, batteries, heat pumps, and EV chargers become 

controllable, aggregated assets, enabling peak shaving, demand response, and grid 

balancing. 

• Return for investors: This approach provides stacked revenue streams (cost savings, 

FlexBonus, and surplus sales), shortening payback periods. For commercial and 

industrial sites, a steerable PV and battery (BESS) infrastructure with direct market 

access measurably strengthens operating EBIT margins. 

 

Activating flexibility potential in social housing  

Key details  

Project developer Voltalis and CDC habitat 

Country France 

Start date 2022 

Type of building Individual and collective social 

housing 

Type of flexibility Explicit (market-based) 

 

Explanation  

• Voltalis partnered with a large social housing landlord to deliver cost savings to 

residents and much-needed flexibility to the grid. The project involved equipping 

eligible homes of France’s largest social housing landlord with the Voltalis smart 

thermostat, enabling the aggregation of flexibility potential from all these residences 

into a single offer for bidding on French markets. 

• The device installation is free, as Voltalis generates revenue through market access. 

This mechanism removes installation cost as a barrier, enabling social housing to 

reduce energy costs for residents. 

• Following a full-scale communication and installation campaign across the entire 

territory, 5,800 tenants had the device installed, representing 80% of those reached 

and 40% of the total eligible housing stock. 60% of eligible tenants were reached in 

this context, with tenant access identified as the bottleneck. 

Results  

• Consumer benefits: As a result, tenants saw an energy consumption reduction of up 

to 15% due to the smart heating provided by Voltalis. This triggers a significant 

reduction in energy bills, which in turn make social housing more affordable. 

• System benefits:  The system benefits from 20MW of flexible capacity that can be 

activated to balance the grid when needed, thanks to Voltalis’ aggregation function. 
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Enabling Zero-Bill Homes in Europe 

Key details  

Project developer Octopus Energy 

Country France, Italy, Germany, Spain, 

Great Britain 

Start date 2025 

Type of building Residential buildings 

Type of flexibility Explicit (market-based) 

 

Explanation  

• Octopus Energy offers a five-year, zero-energy-bill tariff to eligible households in 

selected EU Member States. This tariff covers energy costs for end users during this 

period, provided they stay within fair usage allowances. 

• To qualify, households must have a heat pump, solar panels, and a battery. 

• Octopus Energy optimizes heat pump and solar battery systems, using weather 

forecasts and dynamically accounting for market conditions. It then actively 

participates in ancillary, wholesale, and local flexibility markets to generate revenue. 

• The goal is to certify 100,000 homes as Zero Bill Homes by 2030 across their 

countries of operation. 

Results  

• Consumer benefits: Consumers will see zero bills for the first 5 years, helping them 

drastically reduce their cost of living, without affecting comfort. 

• System benefits:  The system benefits from the ability of Octopus to act as an 

aggregator and sell additional electricity back to the market when consumption is 

high, thereby helping to balance the grid. 
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Leveraging multi-asset flexibility in commercial urban centers 

Key details  

Project developer Schneider Electric and Citycon 

Country Finland 

Start date 2022 

Type of building Residential and commercial 

buildings 

Type of flexibility Explicit and implicit  

 

Explanation  

• Citycon partnered with Schneider Electric to transform a 150,000 m² commercial urban centre 

in Helsinki, (Lippulaiva) Finland, into a flexible and active participant in the energy market.  

• The complex integrates behind-the-meter assets including a 750 kW solar PV system, a 1.5 MW 

/ 1.5 MWh battery storage system, smart EV chargers, as well as a 4 MW geothermal heating 

plant.  

• Schneider Electric acted as technology integrator, deploying building operation system to unify 

all facility systems onto a single control platform.  

• The software uses AI-driven predictive modelling, factoring in real-time tariffs, weather forecasts, 

and building demand, to optimize site energy use and aggregate 900 kW of controllable 

capacity.  

• This aggregated capacity is bid directly into national balancing markets, allowing the building to 

automatically shift loads, balance grid frequency, and mitigate local distribution stress.   

Results  

• Owner & Tenant benefits: 
o Reduced annual energy costs by 14% (~2,300 MWh saved/year).  
o Cut direct carbon emissions by 335 tCO₂/year.  
o Lowered building energy intensity to 84 kWh/m² (versus the Finnish national average 

of 243 kWh/m²).  
o Earned Platinum-level Smart Building Certification, improving asset value and tenant 

retention.  

• System benefits: 
o Provides 900 kW of automated, fast-reacting capacity for Frequency Containment 

Reserves.  
o Prevents local grid overload and reduces regional reliance on fossil-fuel peaker plants.  

• Return for investors: 
o Unlocked ~€374,000 in total annual financial value through integrated energy and 

building analytics.  
o  
o Fully repaid the initial €3 million microgrid and energy investment within 5 years.  
o Generates an expected €129,000/year in explicit, contracted cash flow directly from 

grid reserve markets.  
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Leveraging residential batteries to balance the grid 

Key details  

Project developer Delta Green and ČEPS 

Country Czechia 

Start date 2025 

Type of building Residential buildings 

Type of flexibility Explicit (market-based) 

 

Explanation  

• Delta Green connects hundreds of home batteries into a single virtual unit using their 

Delta Link hardware. The installation costs the consumer only 1 euro, with 

remuneration coming from the balancing market in Czechia. This device allows Delta 

Green to control the domestic batteries of residential buildings in a coordinated way 

to either store or release electricity to the grid based on the need of the system. 

• Their platform analyses the market and predicts the need to provide their services on 

a minute, hours, and days timeframe. This allows the platform to always be ready to 

provide its services. 

• When the need comes, Delta Green actively manages the battery and aggregates 

their capacity and provide it to the TSO. That activation takes only seconds to balance 

the grid when an imbalance arises. 

• After activation, Delta Green uses transparent rewarding methodology to reward 

consumers for that activation, provide direct value to consumers. 

Results  

• Consumer benefits: Remuneration from participation on the market. A family of four 

in a house pays around 1,450 euros annually for energy. With us, their costs can now 

decrease by up to a third. They can save up to 40 euros per month on electricity, 

• System benefits:  The system receives about 1MW of flexible power through 

connection to the balancing markets. This dispatch can be achieved in less than 5 

minutes. That flexibility is already known to be able to provide up to 2MW of flexibility. 
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Leveraging local flexibility markets for commercial buildings 

Key details  

Project developer Energy of Things, ènostra, Eataly 

Country Italy 

Start date 2025 

Type of building Commercial building 

Type of flexibility Explicit (market-based) 

 

Explanation  

• In partnership with not-for-profit renewable energy provider Enostra, Energy of Things 

unlocks the flexibility potential of a commercial building in Rome. The initiative 

enabled the building to participate in the RomeFlex Local Flexibility Market and be 

remunerated for its flexibility. 

• In Rome, the local flexibility market provides an additional option to national markets, 

enabling consumers to provide flexibility and help balance the grid at a regional level. 

• Leveraging existing heat pumps and the building’s thermal inertia, the EOT platform 

enables optimized management of the heating system. The platform uses machine 

learning and predictive modeling to track real-time building performance, indoor 

climate metrics, and external weather variables. This enables Enostra to participate in 

Rome’s local flexibility market and actively contribute to grid balancing. 

Results  

• Consumer benefits: A new revenue stream and positive environmental impact 

reported in the Sustainability Report. 

• System benefits: Increased reliability of the grid by increasing its ability to correct 

imbalances without the cost of further infrastructure investments. 
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Smart charging at scale via cloud-to-cloud integration of electric vehicles 

Key details  

Project developer GridX and Essent 

Country Netherlands 

Start date 2025 

Type of building Single-family households 

Type of flexibility Implict (price signals-based) 

 

Explanation  

• The growing number of electric vehicles (EVs) in Europe presents an increasing 

challenge for the grid, as consumers tend to recharge their vehicles simultaneously 

at home. This growing burden can cause grid imbalances and increase system-wide 

costs. 

• Through its web-based services, GridX intelligently adjusts vehicle charging to match 

system needs, transforming thousands of passive assets into active participants in a 

flexible grid. 

• GridX achieves this by partnering with charging infrastructure companies—such as 

Essent—and connecting their infrastructure to the GridX cloud service. The service 

incorporates data such as weather patterns, historical and near real-time electricity 

prices, and adjusts EV charging to secure minimal costs without affecting consumer 

preferences. 

• With GridX’s solution, Essent can seamlessly connect end customers’ EVs via cloud-

to-cloud integration, ensuring low operational costs and a scalable setup. The 

solution can also aggregate individual consumer flexibility and pool it for participation 

in electricity markets. 

Results  

• Consumer benefits: Consumers who plug in their vehicles for at least six hours per 

night achieve up to €300 in annual savings per EV. These savings could be further 

increased through explicit market participation. 

• System benefits: Transforms thousands of EVs from a growing burden into highly 

flexible assets that contribute to grid stability through intelligent, market-optimized 

charging and discharging. 

• Partner benefits: Partners increase customer loyalty and unlock new revenue 

streams by monetizing EV flexibility. 

 

Brand-Agnostic Flexibility for Residential Buildings 
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Key details  

Project developer Hello Watt  

Country France  

Start date 2025  

Type of building Residential Buildings  

Type of flexibility Explicit (market -based)  

 

Explanation  

• Hello Watt offers residential users access to the flexibility market through control of smart heat 

pumps, EVs, batteries, and PVs through the free Hello Watt app. The app empowers over a 

million users to actively track their electricity consumption with smart meters and manage their 

connected devices without installing any new hardware. 

• Any user with a supported device is eligible; users are not required to change energy suppliers 

or have custom installations to participate. Hello Watt supports the majority of heat pump and 

solar inverter brands installed in France. Participating devices are aggregated and activated on 

French flexibility markets (day-ahead, balancing capacity, long-term capacity mechanisms, and 

mFRR). Consumption analysis is paired with market and environmental forecasts to respond to 

market demands, and generated revenue is shared with participating users. 

Results  

• Consumer benefits: Hello Watt shares value directly with consumers in a money pot in the 

application, which can be transferred directly to the user’s bank account once 10 euros have 

been accumulated. 

• System benefits: Enables both existing and newly-installed PVs, EVs, batteries, and heat pumps 

to participate in demand response and become responsive to market signals.  

Apart from flexibility in winter, the Hello Watt portfolio also delivered summer flexibility in 2026:    
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o During negative-price episodes, Hello Watt curtailed surplus injection on the grid for 

residential homes (an average of 1.6 kW of curtailed power per PV system) while 

compensating users for their curtailed injection; 

o During the summer heat wave of 2026, Hello Watt piloted over 1,000 air conditioners 

via an air-to-air heat pump integration to decrease load during demand spikes by 

temporarily raising setpoint temperatures. 

• Investor benefits: Minimal requirements for demand response participation (no installation or 

hardware needed) translates to a larger addressable market, scalability, and a pathway to 

aggregate potentially fragmented residential hardware across buildings into a single portfolio. 
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About smartEn - Smart Energy Europe 

 

smartEn is the European business association of the Flexible Demand Management Industry.  

We integrate consumer-driven solutions in the clean energy system by unlocking demand-side 

flexibility. Our mission is to create opportunities for every company, building, and vehicle to support an 

increasingly renewable energy system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The positions expressed in this document represent the views of smartEn as an association, but not 

necessarily the opinion of each specific smartEn member. 

For further information about smartEn, please visit www.smarten.eu 


