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DISCLAIMER: 
Neither GIZ nor any other consortium member nor the authors will accept 
any liability at any time for any kind of damage or loss that might occur to 
anybody from referring to this document/presentation/event. In addition 
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on their behalf) can be held responsible for the use made of the 
information provided in this document/presentation/event. 
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The EnPC-INTRANS project 
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Slovakia 

Croatia 

Ukraine 
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Å The building owner does not use own funds and transfers its investment risk 
to the ESCO. 

Å EPC improves energy efficiency and increases operating reliability and 
security of supply, while energy costs and environmental pollution are 
reduced. 

Å The ESCO's technical know-how and professional energy management are 
used. 

Å The building owner is relieved of essential planning and operating work.  

Å Value and comfort of buildings are enhanced. 

Å The full set of services like e.g. planning, financing, construction, operation, 
and maintenance may be covered from one source, thus reducing the 
number of interfaces and transaction cost. 

Å Contract elements assign commercial and technical risks to the ESCO´s to a 
large extent.  

 

 

 

(source of arguments : Transparense 2011) 
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Advantages of EPC for  
the public building owner 



Ensuring value of the EPC project 
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Where to find support? 
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Potential local facilitators : 

Å Local or regional energy agencies 
Å Engineering offices 
Å Legal advisers 
Å Architects 
Å Economists 

They should have a sound knowledge of: 

Å Techniques and economics of EE in buildings 
Å Public procurement procedures and codes of conduct 
Å EPC concepts and business models 

 

Local energy agenciesΣ ƛŦ ŦƛƴŀƴŎŜŘ ōȅ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎΩ ƳŜƳōŜǊǎƘƛǇ ŦŜŜǎ Ƴŀȅ ǎƻƳŜǘƛƳŜǎ ōŜ 
involved without any tendering. 
 
Contracting of commercial local facilitators has usually to follow standard services 
procurement procedures. 



Ensuring value of the EPC project 
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Calculation of baselines 
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Step I: 
Collection and list of invoices  

for energy consumption 

Step II: Correction for the reference year 
 
 
 
 
 
 
 
 
 
 

Fuel/heat  
consumption 

Electricity 
consumption 

kWh Heat  
consumption 

kWh Electricity 
consumption 

Step III: Prices correction 

Step IV: Baseline calculations 

Step V: Baseline documentation 

 

Usually, in order to make sure 
that the reference year is 
representative regarding energy 
consumption, the average 
consumption value of  
the three last completed years  
maybe defined as baseline. 
 
 

 
The calculation methodology 
has to be defined in the EPC 
contract.  
 

Climate adjustment 

Utilization correction 



Baseline step-by-step 
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Step I: 
Collection and list of invoices  

for energy consumption 

Energy bills are a feasible base for baseline calculation due to their official, 
independent and testable character. They are collected and summarized in the 
baseline as follows: 

Á Collect all energy bills for each building with consumption in the baseline year, copy 
them for the tender documents (ESCOs will need them before final approval of the 
baseline). 

Á List meter by meter, building by building into one data sheet. 

Á Note extra information (provider, meter number, factors, date of fitting, extra 
meters..) in the data sheet. 

Á Compare to own meter readings of building management for verification. 



Baseline step-by-step 
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Step II:  
Correction for the reference year 

 

Á Adjustment of billing periods to reference year 

Á If the billing period (100 days billing period)  
exceeds the reference year (only 60 days of reference year covered by billing period),  
correction may be calculated as follows: 

Á For electricity consumption:  
kWh baseline = kWh bill x 60 days/100 days 

Á For heat consumption: 
ƪ²Ƙ ōŀǎŜƭƛƴŜ Ґ ƪ²Ƙ ōƛƭƭ Ȅ ʅ όƳŜŘƛŀƴ ǘŜƳǇŜǊŀǘǳǊŜǎύ сл Řŀȅǎ κ ʅ όƳŜŘƛŀƴ ǘŜƳǇΦύ млл Řŀȅǎ 

Á Elimination of the influences of exceptional weather conditions 

Á It is very common to use the average consumption of the last three years as the baseline in 
order to eliminate influences of short-term weather events. 

Á Normalization of the utilization of the building 

Á If, e.g. because of building renovation, only a part of the building (e.g. 70% of floor space) is 
used/heated during the baseline year, but the entire building is planned to be used/heated 
in the future, consumption metered for the baseline year should be corrected accordingly. 



Baseline step-by-step 
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Step III:  
Prices correction 

Reference prices are fixed for the whole EPC period to secure a constant calculation 
basis for investments.  

Á List prices in data sheets following the structure of buildings and meters 
(each building /meter) may have different prices. 

Á Take into account consumption and related fix prices (connection power). 

Á Metering prices, basic prices, which cannot be influenced by the ESCO may be left 
out of the calculation 

Á If necessary give a description of the price system in a comment 

Usually, reference prices are the actual prices paid during the reference year. 



Baseline step-by-step 
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Step IV:  
Baseline calculations  

 
Formula*: 
 
Baseline (ϵ)  
          =  kWhheat  * Reference priceheat     + kWheat   * ReferencepricekW + Fixpriceheat 

          +  kWhelectr * Reference priceelectr   + kWelectr * ReferencepricekW + Fixpriceelectr 

 
*for typical energy price structure 
 
Á Baseline is calculated net ς exclusive of VAT, VAT is just rated per each yearly accounting. 

 
Á Verification / plausibility check may be done by  

Á Comparison with other years,  
Á Comparison to benchmarks,  
Á Comparison to own meter readings of building management 



Baseline step-by-step 
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Step V:  
Baseline documentation 

Part of the baseline documentation, beside its calculation, are  

Á Information about work time (opening hours for public buildings, work schedule, 
class schedule in schools),  

Á Scheme of yearly events,  

Á Information about facilities and technical equipment (large-scale consumers of 
power, IT equipment, lighting),  

Á Number of employees, pupil, students, hospital bed etc. in each building,  

Á Further special utilizations.  

In summary all equipment and activities in baseline year should be documented as a 
official part of the tender documents and EPC contract 



Ensuring value of the EPC project 
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1) Detailed energy audit or preliminary analysis results in proposals for optional 
packages of energy saving measures (ESM) and provides initial estimations of 
investment cost and resulting energy savings (in %) for each optional ESM 
package. 

2) Expected energy savings are quantified (e.g. in MWh of electricity or heat, in 
tons of oil or coal, in cubic meters of gas etc.) for each optional ESM package , 
e.g. on the basis of average consumption during the last 3 years prior to the EPC. 

3) Expected cost savings are calculated for each optional ESM package on the basis 
of current prices e.g. during the last year prior to the commencement of an EPC 
project. 
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Quantification of the monetary value of  
expected energy savings (the method) 



Preliminary assessment of economic and  
technical feasibility of energy saving measures. 

Technical feasibility has to be assessed by technicians in advance. 

Economic feasibility may be assessed in the first step on the basis of static calculation 
of amortizations: 

 

 

 

 

 

 

 

 
For more detailed pre-assessment of economic feasibility use  
the EnPC-INTRANS tool presented in Module II. 
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Description of energy 
saving measure / 
rehabilitation need: 

Total cost  
in ϵ 

Savings Pay-back period 
(static calculation 
of amortization) 
(Total cost / annual savings) 

Electricity Heat Cost 

kWh/y kWh/y ϵ/y 

Measure A 24,720 10,650 22,070 2,640 9.3 

Measure B 5,760 3,380 4,310 660 8.7 

Measure C 22,800 38,600  2,160 10.5 

Measure D 4,050   27,600 1,340 3.0 

Total 57,330 14,030 92,580 6,800 8.4 



Economic assessment of EPC projects can be either on: 

 

ÅNet present value (NPV) method  
comparing total life cycle cost and savings: 
ï Discounting all project cost and savings expected during the entire life cycle of the 

project to the moment of project start. 

ï Comparing NPVs of total life cycle cost and savings. 

 

ÅAnnuity method  
comparing equivalent annual cost and savings: 
ï Calculating the equivalent annual cost of the project based on the  

annuity of initial cost (preparation, planning, investment etc.)  
plus annual implementation cost. 

ï Comparing equivalent annual cost and guaranteed savings. 
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Economic constraints of EPC projects 



Based on the NPV method,  
the major economic constraints for EPC projects may be summarized as follows: 

 

Å LŦ ǘƘŜ 9{/hΩǎ Ŏƻǎǘ ƻŦ ŀƴ 9t/ ǇǊƻƧŜŎǘ ǎƘŀƭƭ ōŜ paid completely from future 
savings, the net present value of total project life cycle cost (minus subsidies) 
must not exceed  
the net present value of future savings (minus additional cost) accumulated 
during contract duration. 

 

Å If the net present value (NPV) of total project life cycle cost (minus subsidies) 
is higher than  
the net present value of future savings (minus additional cost) accumulated 
ŘǳǊƛƴƎ ŎƻƴǘǊŀŎǘ ŘǳǊŀǘƛƻƴΣ ǘƘŜ 9{/hΩǎ Ŏƻǎǘ ƻŦ ŀƴ 9t/ Ŏŀƴ ōŜ paid only in part 
from future savings. 
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Economic constraints in EPC projects 
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Calculation of Net Present Value (NPV)  
of future savings 

 

 
Calculation of net present value 

üt = annual profit per period t 
t = year of contract implementation 
i  = discount rate 
n = duration (number of years) 
 



Based on the Annuity method,  
the major economic constraints for EPC projects may be summarized as follows: 

 

Å LŦ ǘƘŜ 9{/hΩǎ ǘƻǘŀƭ Ŏƻǎǘ ƻŦ ŀƴ 9t/ ǇǊƻƧŜŎǘ ǎƘŀƭƭ ōŜ paid completely from future 
savings,  
the equivalent annual cost (minus subsidies) 
must not exceed  
the average annual future savings (minus additional cost)  
during contract duration. 

 

Å If the equivalent annual cost  (minus subsidies) 
is higher than  
the average annual future savings (minus additional cost)  
ŘǳǊƛƴƎ ŎƻƴǘǊŀŎǘ ŘǳǊŀǘƛƻƴ ǘƘŜ 9{/hΩǎ Ŏƻǎǘ ƻŦ ŀƴ 9t/ Ŏŀƴ ōŜ paid only in part 
from future savings. 
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Economic constraints in EPC projects 
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Economic pre-feasibility assessment  
of EPC projects 
Challenge:  
In order to attract  
qualified bids,  
projects must be  
economically  
feasible from a  
commercial  
point of view. 

 

A demonstration tool   
for the pre-assessment  
of economic  feasibility  
of EPC projects from a  
commercial  
point of view is  
available for free  
download from  
www.enpc-intrans.eu  

http://www.enpc-intrans.eu/
http://www.enpc-intrans.eu/
http://www.enpc-intrans.eu/
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Strategy development 

Most important 
question is whether 
the building owner 
should implement  
the project on  
its own  
(budget-financed),  
or via an EPC  
(ESCO-financed). 
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Financing as a part of EPC services 

Public building owners can finance energy efficiency measures in general by means of 

Á Commercial and bank credit (loans) 
Á National or international subsidy programs and schemes, if available 
Á Own financing (budget-financed) 
Á Energy Performance contracting (EPC) 
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Financing is an important part of 
the services covered in an EPC. 

For many potential customers 
financing is the most attractive 
part of EPC services for public 
buildings. 

EPC 
full service 
spectrum 

MAINTENANCE  
& REPAIR 

FINANCING 

ENERGY  
MANAGEMENT 

RISK TRANSFER 

OPERATIONS 

CONSTRUCTION 

PLANNING 



Financing models for EPC projects 

Á Third party financing 

Á Credit of ESCO (pure credit or credit with sale of claims/forfaiting/factoring) 

Á Credit of building owner 

Á ESCO financing 

Á Financing with interal funds of the ESCO (own equity, loans, leasing, renting) 

Á .ǳƛƭŘƛƴƎ ƻǿƴŜǊΩǎ ŦƛƴŀƴŎƛƴƎ 

Á Financing with internal funds of  
the building owner, backed by  
an energy savings guarantee  
provided by the ESCO. 

Á From the public building   
ƻǿƴŜǊΩǎ ƛƴǘŜǊƴŀƭ  
capital expenditure budget  
and  from existing lines of credit. 
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