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SmartSPIN Project
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SMART ENERGY SERVICES TO SOLVE 
THE SPLIT INCENTIVE PROBLEM
IN THE COMMERCIAL RENTED SECTOR

Total budget: € 1 996 787,50

Partners:
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Business model & revenue streams
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Guaranteed 

savings model 

extended to rented 

commercial 

buildings

Guaranteed savings model 

including rebound effect
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Business model & revenue streams
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SmartSPIN service and its validation

04/01/2024

Task 5.5 – Validation of SmartSPIN serviceTask 5.4 – Impact of gamification 

on tenant engagement 

T4.5 User engagement through 

data - platform integration and 

visualisation (Front-end) 

Task 1.6 Evaluation and monitoring 

of the performance indicators 

Task 7.1 – Further 

interviews or discussions 

with stakeholders 

Parts of the service 

deployed in each pilot site, 

and related arrangements 

(e.g., agreements between 

landlord / tenant / service 

provider). 

D3.5 Contractual 

and tariff templates
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Impacts for Spain
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Project Performance Indicator Old Numbers New Numbers

Renewable Electricity Generation
(GWh/year)

0 1.16

Primary Energy Saving triggered by the
project (GWh/year)

1.82 3.99

Reduction in GHG emission triggered by the
project (tonnes CO2eq/year)

283 617

Investment in sustainable energy triggered
by the project (€M)

6.17 XXX
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Impacts total

04/01/2024

Project Performance Indicator Old Impact Numbers New Impact Numbers

Floor Area (m2) 179,309 166,566

Baseline Electricity Consumption (GWh/year) 11.54 10.05

Baseline Natural Gas Consumption (GWh/year) 3.93 2.32

Renewable Electricity Generation (GWh/year) 1.10 1.36

Primary Energy Saving triggered by the project
(GWh/year)

4.53 4.72

Reduction in GHG emission triggered by the project
(tonnes CO2eq/year)

941 812

Investment in sustainable energy triggered by the
project (€M)

8.27 7.38
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Rebound effect at La Gavia shopping centre (Madrid)

04/01/2024

𝐸𝐶,𝑇𝑜𝑡
𝑡

= 214.2001 − 1.2093 ∙ 𝐸𝑃𝑉,𝑇𝑜𝑡
𝑡−4

−0.6694 ∙ 𝐸𝑃𝑉,𝑇𝑜𝑡
𝑡−3

+0.3958 ∙ 𝐸𝑃𝑉,𝑇𝑜𝑡
𝑡−2

−1.0070 ∙ 𝐸𝑃𝑉,𝑇𝑜𝑡
𝑡−1

+1.1766 ∙ 𝐸𝑃𝑉,𝑇𝑜𝑡
𝑡

Energy consumption cluster Estimated rebound effect

Total energy consumption 60.25%

Mall 32.5 %

HVAC 1 87.11 %

HVAC 2 105.01 %
Model including lagged PV electricity generation: 

root mean squared error of 112.1167 versus 122.8736 of instantaneous effect model

total energy 

consumption mall

first HVAC 

plant

second 

HVAC plant

➢ A PV-system was installed in La Gavia shopping 

centre, located in Ensanche de Vallecas district, 11 

km from the city centre of Madrid. 

➢ La Gavia includes 175 retail shops. 

➢ Data collection started on September 1st, 2022, with 

hourly resolution.
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Modelling of rebound effect
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➢ Q: What does determine the 

optimal share of energy savings 

between building owner and 

tenant? 

➢ A: The revenue share for the 

building owner θ and renters 1 – θ

➢ θ = 1 the owner takes all the 

savings and rebound effect is 

maximum  

𝑁𝑃𝑉𝑂 = 

𝑡=0

𝑁
𝑅𝑂 𝑡 − 𝐼𝑂𝑀 𝑡

1 + 𝑟𝑂
𝑡
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Revenue stream from energy savings

04/01/2024

𝑓 𝑡 =
𝑙𝑜𝑔 𝑁 + 1 − 𝑡

𝑙𝑜𝑔 𝑁

t = 1 … N with N = 25
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Optimal revenue share for building owner

04/01/2024

Parameters used in next two slides:

Reference:

Lu, Y., Zhang, N., & Chen, J. (2017). A behavior-based decision-making model for energy performance 

contracting in building retrofit. Energy and Buildings, 156, 315-326.
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Optimal revenue share for building owner

04/01/2024

➢ The optimal revenue share for building owner 𝜃𝑜𝑝𝑡 is the revenue share that maximizes building 

owner’s Net Present Value. 𝜃𝑜𝑝𝑡 depends on the rebound effect Φ

➢ The building owner’s Net Present Value depends on the revenue share for the building owner 

(agreed with renters) and on the contract duration n.

➢ We build on Lu, Zhang & Chen (2017) to gain further insights on how the renters’ rebound effect 

influences the optimal revenue shares for the building owner 𝜃𝑜𝑝𝑡 and renters 1 - 𝜃𝑜𝑝𝑡
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Optimal revenue share for building owner

04/01/2024

➢ The optimal revenue share for building owner 𝜃𝑜𝑝𝑡 and building owner’s Net Present 

Value 𝑁𝑃𝑉𝑜𝑝𝑡 depend on the rebound effect 𝞥

➢ As the rebound effect 𝞥 increases 𝜃𝑜𝑝𝑡 will decrease as the building owner will prefer to 

share more savings with renters to incentivise them to consume less energy. 
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Conclusions

04/01/2024

➢ Energy Service Companies and building owners must be made aware of the fact that rebound 

effect may reduce expected energy savings.

➢ Sharing an appropriate fraction of energy savings 1 − 𝜃 with renters may incentivise energy efficient 

behaviours and may even increase revenue streams for building owners.

➢ Data collected from the field about PV-generation and energy consumption at La Gavia Shopping 

Centre was analysed to determine rebound effect. 

➢ SmartSPIN is developing a business model applicable to the commercial rented sector where 

energy savings from an energy efficiency project are divided between building owner, renters and 

Energy service company.

➢ Bargaining and contractual agreements between parties need to be facilitated through a model that 

determines the optimal shares of savings between building owner and renters.

➢ Further work: measured data will be used to extend a state-of-the art model for rebound effect found in 

the literature which does assumptions on the coefficients of the model.
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Backup

04/01/2024
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Business model CANVAS
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Validation of SmartSPIN service

04/01/2024

Contract duration 16 years

Contract duration 17 years

Contract duration 18 years

Contract duration 19 years

➢ Reference simulation model established to determine optimal revenue share

between owners and renters under assumption of performance guarantee

from energy efficiency provider (Lua, Zhanga, Chen, 2017).

➢ Optimal share: 80% savings for landlord, 20% for tenant

➢ Investment 7.38 M EUR

➢ Service provider guarantees 7% of investment energy savings per year

Rebound 

effectScenario 1 – ESCO is investing

Simulation model for optimal revenue share between ESCO, landlord and tenant. 
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Validation of SmartSPIN service

04/01/2024

Scenario 2 – Landlord is investing

➢ If revenue share of the landlord is too low, then NPV

becomes negative (landlord will not invest)

𝑁𝑃𝑉𝑂 = 

𝑡=0

𝑁
𝑅𝑂 𝑡 − 𝐼𝑂𝑀 𝑡

1 + 𝑟𝑂
𝑡

− 𝐼𝐶

Simulation model for optimal revenue share between 

ESCO, landlord and tenant.

➢ Landlord will take up to 100% of the energy savings

guaranteed by the service provider to maximise their NPV
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Validation of SmartSPIN service

04/01/2024

IC = 7.38 M EUR

αG = 0.5 M EUR

Simulation model for optimal revenue share between ESCO, landlord and tenant.
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Validation of SmartSPIN service

04/01/2024

1 Volatility of the O&M cost coefficient: 𝝈𝑯 = 0.25

2 Volatility of the energy saving amount coefficient: 𝝈𝑲 = 0.01

3 Energy price drift effect: 𝜶𝑬 = 0.0523

4 Energy price volatility effect: 𝝈𝑬 = 0.0856

5 O&M trend index: 𝜹 = 1.025

6 Initial value of the O&M cost coefficient: 𝑯𝟎 = 0.0036

7 Initial value of the energy saving amount coefficient: 𝑲𝟎 = 0.3

8 Initial value of the energy price: 𝑷𝑬𝟎 = 0.21

9 Economic lifetime of the energy efficiency system: N = 25

10 Capital cost of the energy efficiency investment: 𝑰𝑪 = 7380000 

(invested by ESCO)

11 Annual energy cost savings guarantee: G = 500000

12 Owners’ expected revenue share within the guarantee: 𝜶 = 1

13 Owners’ excess revenue share beyond the guarantee: 𝜷 = 0.2

14 Owners’ expected rate of return: 𝒓𝟎 = 0.031

15 Renters’ expected rate of return: 𝒓𝑹= 0.031

16 ESCOs’ expected rate of return: 𝒓𝑬 = 0.06

17 Owners’ expected revenue share with renters: 𝜽 = variable

18 Maximum renters’ rebound effect: 𝝑 = 0.15

19 Risk attitude of renters: 𝝆 = −20

1 Volatility of the O&M cost coefficient: 𝝈𝑯 = 0.25

2 Volatility of the energy saving amount coefficient: 𝝈𝑲 = 0.01

3 Energy price drift effect: 𝜶𝑬 = 0.0523

4 Energy price volatility effect: 𝝈𝑬 = 0.0856

5 O&M trend index: 𝜹 = 1.025

6 Initial value of the O&M cost coefficient: 𝑯𝟎 = 0.0036

7 Initial value of the energy saving amount coefficient: 𝑲𝟎 = 0.3

8 Initial value of the energy price: 𝑷𝑬𝟎 = 0.21

9 Economic lifetime of the energy efficiency system: N = 25

10 Capital cost of the energy efficiency investment: 𝑰𝑪 = 7380000

(invested by landlord)

11 Annual energy cost savings guarantee: G = 500000

12 Owners’ expected revenue share within the guarantee: 𝜶 = 1

13 Owners’ excess revenue share beyond the guarantee: 𝜷 = 0.2

14 Owners’ expected rate of return: 𝒓𝟎 = 0.031

15 Renters’ expected rate of return: 𝒓𝑹= 0.031

16 ESCOs’ expected rate of return: 𝒓𝑬 = 0.06

17 Owners’ expected revenue share with renters: 𝜽 = variable

18 Maximum renters’ rebound effect: 𝜗 = 0.15

19 Risk attitude of renters: 𝜌 = −20

Scenario 1 Scenario 2

Simulation model for optimal revenue share between ESCO, landlord and tenant. Legend of parameters.
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Luciano De Tommasi, Senior Research Engineer, IERC

Ruchi Agrawal, Researcher, IERC

Thank you!
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