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1. Initial state of strategic issues 

Energy Strategic Asset Management (ESAM)  
The ESAM project is focused on the development and the implementation of 
strategic asset management (SAM) methods and tools for SHO’s, which will include 
an energy dimension (ESAM). It is based on the assumption that SHO’s face similar 
problems in different contexts, and that some solutions can be developed in 
common, at least to a certain extent. Before starting with the integration of energy in 
SAM it is necessary to define what SAM is and how it works in each SHO. 
 
The energy performance of buildings can be integrated in strategic asset 
management in different ways which will depend on the situations and objectives of 
each SHO:    
 

• It can be integrated at all steps of the SAM process: that is the “ESAM in 
SAM” case. The precondition for this case is that a SAM already exists (or will 
be implemented soon).  

• It can be used on its own to define an investment plan for the energy 
retrofitting of the housing stock. That is the “Energy alone” case. This case is 
suitable for (smaller) companies with no existing SAM system.   

• Energy can also be taken into account only in the implementation phase of 
SAM, through the use of specific tools to maximize the energy efficiency of the 
refurbishments for example. That is the “Energy after SAM” case. This case 
is suitable if a running SAM system is not to be changed.  

 
Based on the book of specifications, methodologies and information systems have 
been developed for the integration of energy assessment and calculation tools into 
the strategic asset management system of social housing operators. 
Energy diagnosis tools for the housing stock have been implemented to identify cost 
and energy-efficient measures for real estate investment in order to define a global 
strategy for upgrading the energy performance of the housing stock.  
In-house development of tools, which define energy retrofitting potentials of each 
estate by combining them with a detailed database containing all building specific 
information, has been put into operation.  
The interconnectivity of the tools, enables the housing operators to rate each 
individual estate, in order to define adequate objectives and strategies and to decide 
what type of solution should be implemented on a specific building or estate, taking 
into account its social, market and financial situation.  
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Nassauische Heimstätte has most of its dwellings at Rhein-Main Area. Because of 
the strong demand on the housing market, the company does not actually need to 
improve competitiveness, for example by the ESAM system.  
 
Our strategy and participation at ESAM Project is future foresight. Caused by the 
increasing energy costs, the running costs will exert more and more influence on the 
total price (= Warmmiete) of our product.  
Resulting from that, we are sure that there has to be a paradigm shift.  
Up to now, the mainstream philosophy in German housing industry defines running 
costs as an “external factor”, which is neither under the responsibility nor under 
influence of the SHO.  
This is no longer true. The market will enforce energy-efficient dwellings. The 
misclassification of energy saving investment being non economical will itself 
become no economical. The taking over of responsibility for climate protection by 
running a responsible and sustainable portfolio maintenance strategy will lead to 
positive image and to improved competitiveness of the housing stock. 
Following this approach will necessarily lead to an systematically designed and 
strategically integrated portfolio management – in other words: to ESAM-Systems. 
 
Nassauische Heimstätte assumes, that this will also be a relevant component in 
presenting the company as a friendly and likeable market participant.  
 
Using ESAM shaped tools will definitively become (increasingly urgent) an 
economical requirement for adequate competitiveness on the market. 
 
NH already has had a working portfolio management (SAM) creating the basis for 
operational transparency. This is why NH decided pragmatically – at the beginning of 
the project - to use the “Energy after SAM” system. This case seemed to be 
suitable; if a running SAM system should or could (i.e. because of the right to use the 
software) not be customised.  
 
In the course of the project the SAM-department of NH became familiar with the 
ESAM-system (in terms of the philosophy and the technical approach of ESAM) and 
“discovered” the impact of the inclusion of energy(-cost) items into the portfolio 
management system of NH.  
 
To incorporate the existing portfolio management into the Multi Criteria Method 
Module, the already calculated capital expenditures have been aligned with SAM 
Calculations. 
 
The process of implementation of energy criteria to the SAM-system of Nassauische 
Heimstätte actually leaded to the conclusion, that “Energy after SAM” will not be the 
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best solution – nevertheless it is a suitable, good and pragmatic solution. This 
perception is based on the fact, that the energetic retrofitting of a building is 
influencing relevant criteria included in the SAM-Assessment of the housing stock. 
This means that there is a sort of repercussive functional chain of enhancement of 
value for the SAM-assessed real estate, which has to be looped back from the 
energy assessment into the SAM-assessment. Currently NH is investigating how to 
manage this “new” requirements for the design of the revised “Energy influenced 
SAM”. Anyway – as the originally intended result of the ESAM project - NH will 
currently have a viable “Energy after SAM” system. Further improvements are 
already on the agenda. 

SAM »property business« applications (NH)  
 

 
Portfolio segmentation 
Module for extensive portfolio segmentation via adjustable scorecard 
models. The module includes a simple location assessment. 

 
»Easy« portfolio management 
Compact module for simple portfolio segmentation and quick investment 
planning. The module includes a simple location assessment. 

 
Investment planning 
Module for the quantitative analysis of a property or a group of properties 
in several scenarios including prospective data on the basis of financial 
mathematics methods (discounted cash flow, complete overview of costs 
...). 

 
Evaluation 
Module for the evaluation of each property or for groups of properties in 
several scenarios in accordance with different methods (gross rental 
method, asset value method, broker factor, discounted cash flow value 
with perpetual annuity, IAS 40 ...). 

 
Rental projections 
Module for predicting rental income and vacant spaces on the basis of the 
existing rental agreements (index, graduated ...), as well as assumptions 
about the future risks for each type of use (current rent, vacancies, loss of 
rent ...). 

 
P&L  
Module for company planning in several scenarios, taking account of 
property-planning scenarios.  
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Location assessment 
Module for extensive location assessment via adjustable scorecard 
models. 

 
Statistics 
Module for establishing missing output data on the basis of the statistical 
methods of correlation and regression. 

 
Components of the information system 
The general architecture of the PDBM Tool was specified in Work package 3 and 
defines the basic principles of the information system. The set of tools of the 
information system were elaborated and integrated into a general system as follows. 
 
 
 

 
 
 
 
 
 



  

F:\Projets européens\ESAM\WP5 - Information systems\Germany\D 12-15 Architecture for a guide of recommendations_germany_5.doc 
6 

 

2. Objectives 
The objective of the development of an information system was to  
 

• minimise the effort for the calculation of the energy performance of a building 
• to link the energy performance assessment with an economical assessment 
• to integrate the additional information into the existing portfolio management of 

NH (« energy after SAM ») 
 

The product results provide much more transparency in the procedure of companies. 
ESAM tools will improve the efficiency of long-term planning and will contribute to 
sustainable development of housing stocks. The project facilitates co-operation 
between all parties. In this respect all involved people will benefit from ESAM.  
 
The target groups of the project outcomes are: 

• Housing cooperatives and associations: 

• Municipalities and other political authorities (e.g. local and regional governments) 

• Real estate developers 

• Financing institutes 
The end users are the people who live in housing cooperatives and associations. 
 
Dissemination: 
• Nationwide congress “Energy.City.Money” („Energie.Stadt.Geld“ => pronounced 

in German language the conference title sounds like „energy instead of money“), 
Frankfurt am Main, 30.-31.10.2008 

• Expert-conference „Working group ‘Energy-Consulting’“ (“Arbeitskreis 
Energieberatung”), Darmstadt, 22.10.2008 

• Professional articles in „Polisvision“,  the periodical of NH for municipalities and 
real estate experts 

• Professional articles in “area” , the nationwide periodical of ZIA (Zentraler 
Immobilienausschuss e.V.), one of the head organisations of real estate 
enterprises in Germany 

• Several “in-house” presentations of the ESAM tools in front of line executives and 
employees of Nassauische Heimstätte.  

• Presentations and seminar papers in several conferences of head organisations 
of SHOs and real estate developers will follow.  
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Transfer to the actual Political situation: 
To clarify the urgency of energetic innovative action from SHO’s we refer to a 
proposal of resolution for the state parliament by the SPD chairwomen and 
(meanwhile former) candidate for Prime Minister of Hesse, Mrs. Ypsilanti.  
 
In this resolution, the social democratic party asks the state parliament to demand all 
Social Housing Operators of Hesse to give a statement about improving their energy 
performance of their housing stocks and how to relieve the tenants from extreme 
high running costs.  
 
Explicit they are asked about the necessity of energy-retrofitting of their own housing 
stock to achieve the national and European climate goals. This resolution will in all 
likelihood be accepted by the parliament of Hesse. 
 
ESAM will be the tool the meet the requirements of political and public pressure on 
improving energy efficiency in housing stock. Resulting from ESAM assessment 
processes and based on the experiences at the pilot site in Frankfurt am Main, NH 
will be able to develop strategic investment plans to optimize expense and revenue in 
terms of financial resources and CO2 reduction. 
 
 

3. IS integration methods & organization  
 
General implementation steps 
Preliminary remarks: The legal situation is urging the company to generate energy 
certificates. Resulting from that, there was already an external pressure to act. 
Therefore - in this specific situation - it was quite easy to achieve acceptance for the 
implementation of a new tool, because measures had to be taken anyway to meet 
the legal obligations. I.e. the implementation of the ESAM tools was understood by 
the staff as an activity, that has to be carried out anyway anyhow. The decision of 
combining these externally triggered activities with additional ESAM-work resulting in 
additional value for the company appeared to be comprehensible. Without this 
external pressure it would have been much harder to argue, that there is a need to 
use financial and personal resources of the company (and implicitly of the 
stakeholders) to implement a tool, which is actually not urgently necessary for the 
improvement of competitiveness (because of the sustainable strong demand for flats 
in our regional markets). 
 
Regardless of the remarks above, the steps of implementation are: 

1. Decision taking about the need of a strategic tool for energetic investment. 
2. Decision taking on the integration of energy certificates in the implementation 

process of ESAM tools. 
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3. Selection of an adequate tool for the generation of suitable energy certificates 
– in terms of energetic investment objectives. 

4. Selection of an suitable method for the definition of energetic modernisation 
measures/modules. 

5. Selection of an adequate tool for financial calculations. 
6. Selection of a typical pilot site for pre-testing the tools. 
7. Definition of a building typology and of modernisation measures as a basis for 

diverse strategic considerations. 
8. Pilot site (pre-test) implementation of the tool for the generation of energy 

certificates (in our case: simplified method of IWU). 
9. Pilot site (pre-test) Implementation of the calculation tool. 
10. Test calculations and quality checking of the results. 
11. Analysis of the pre-test and - if necessary – adjustment of the applied tools. 
12. Definition of quality checking methods for quality assurance of the tools in 

every day business. 
13. Instruction and (partly) training of the involved staff for the over-all roll-out of 

the tool. 
14. In-house dissemination activities in preparation for a broad understanding and 

acceptance of the tools. 
15. Over-all implementation of the tools for every day use. 

 
 
Technical database NH 
NH internal has a detailed database, which concerns the concatenation and the 
classification of the existing building characteristics including envelop and systems 
according to their shape. As well it contains all Information about every single 
dwelling. Starting by the year of construction, the building equipment, actual 
refurbishment condition, energy consumptions, heating costs and so on. Because of 
this, it is very easy to keep track of the housing conditions and the future retrofitting 
measures  to reach the energy performance requirements of the EU directives.  
 
Building typology NH 
The typology developed by NH and IWU is at first based on the age of construction. 
Six types of buildings are defined (see table below). These were built between 1930 
and 2004. Within the pilot area we have small multiple-family dwellings with 8 
residential units, larger buildings with 24 residential units, as well as a tower block 
with 48 residential units. There are two main types of structure: brick masonry 
construction and concrete sandwich construction. The brick masonry constructions 
have both flat roof designs and designs with tiled pitched roofs. All the houses were 
built with cellars. Neither the cellars nor the upper attics are heated. 
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Typology Database six different general types of Buildings 

I 

 
sandwich construction 
Holzmann-Coignet 
Zur Frankenfurt 199-205, FFM 
multiple-family dwelling - 32 units 
year of construction 1966 

 

II 

 
sandwich construction 
Holzmann-Coignet 
Am Waldgraben 10-12, FFM 
multiple-family dwelling - 16 units year of 
construction 1981 

 

III 

 
brickwork 
until 1948 
Silcherstraße 33-35, FFM 
multiple-family dwelling - 12 units 
year of construction 1930 

 

IV 

 
brickwork 
from 1949 to 1957,  
Rheinlandstraße 52-54, FFM 
multiple-family dwelling  - 24 units 
year of construction 1952 

 

V 

 
brickwork 
from 1958 to 1968,  
Heinrich Seliger Straße 85-89, FFM 
multiple-family dwelling - 45 units 
year of construction 1958 

 

VI 

 
high-riser 
 
Henriette-Fürth-Straße 14, FFM 
multiple-family dwelling - 48 units 
year of construction 1968 
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The graph represents the sharing out of the building stock of NH sorted by type. 

Typology - Proportion

I concret sandwich construction 
until 1978 ; 3,5%

II concret sandwich construction 
from 1979; 16,3%

III brick masonry construction 
until 1948; 3,0%

V brick masonry construction 
1958-1968; 57,5%

VI high-riser; 2,8%

IV brick masonry construction 
1949 - 1957; 16,9%

 
 
 

4. Description of the IS 
 
Overview 
The Excel tool “EnergyProfile.xls” was developed in order to enable the assessment 
of the energy performance of a set of buildings in an easy way. The target groups are 
mainly consultants or staff members of housing companies. The software consists of 
the following modules: 
• a user oriented interface for the intake of the building data, the display of results 

and for saving and loading of data sets; 
• a calculation module for the determination of the annual demand of delivered 

energy and primary energy by using typological data for the thermal envelope 
area, for the U-values and for the system performance;  

• a database where the data input and calculation output is stored   
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Methodical Approach 
One starting point for the making of the tool was the „Simplified Energy Profile 
Procedure“ („Kurzverfahren Energieprofil”1) developed by IWU in the last years.  
 
The method consists of the following items: 
• procedure for estimation of the building envelope area (“area estimation 

procedure”); 
• standard U-values depending of building type and age (“U-value catalogue”); 
• standard performance values of the supply system (“system efficiency 

catalogue”). 
The scientific report was published in 2005 [IWU 2005]. A number of applications of 
the method have been realised since then in Germany. The method is materialised in 
form of an MS Excel Tool which is available for free download in the internet 2.  
 
Furthermore IWU has developed an economic calculation model which is able to 
make a rough description of the profitability of an energy saving investment. The so 
called “calculation model” contains several calculation methods based on dynamical 
investment calculation. 
 
In the frame of the project the existing Excel tools for both procedures were linked 
and adapted to the needs of the energy related portfolio analysis. Furthermore data 
transfer functions were integrated which enable saving and re-loading of input data, 
loading of template data for measures and costs, saving of the results of energy and 
economy analyses as well as batch job calculation of a set of buildings.  
 
 
Calculation performance 
 
Energy performance assessment  
• Calculation of energy demand for heating and domestic hot water (based on the 

procedure “Kurzverfahren Energieprofil”; extended calculation of supply systems 
which enables a combination of different systems) 

• Simple additional procedure for considering mechanical ventilation with or without 
heat recovery; 

• Additional calculation procedure: Energy balance calculation according to the 
German Energy Saving ordinance EnEV 2007 (direct input of thermal envelope 
areas, standard U-values, system efficiency values, boundary conditions for 

                                            
1 see research report http://www.iwu.de/datei/iwu-kurzverfahren_energieprofil-endbericht.pdf 
and attached English abstract  
2 http://www.iwu.de/datei/iwu-kurzverfahren_energieprofil.zip in German language 
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calculation); output of the data necessary for the making of energy performance 
certificates. 

 
Energy saving measures and costs  
• Additional procedure for the application of predefined energy saving measures 

(e.g. additional insulation with distinct thermal conductivity, installation of a 
condensing boiler, of a solar DHW system); single measures or combination of 
measures can be applied. 

• Assignment of typical costs to the refurbishment measures; possibility of editing 
and saving different sets of costs data. 

• Sets of measures can be defined as standard refurbishment strategies. The sets 
can be edited or expanded by the expert user. 

 
Economical assessment 
• Tool I (criterion: Cent / kWh saved energy): This method compares the additional 

costs of the energy saving measures with the saving of heating costs (ratio of 
annual costs of the energy saving measures and the kWh of saved energy per 
year). A refurbishment investment is efficient if the price for the unit of saved 
energy is lower than the expected price for the energy to be paid at each future 
time period. 

• Tool II (criterion: net present value): The net present value of cash outflow (the 
additional costs of the energy saving measures) is subtracted from the present 
value of cash inflow (mainly the additional rent). A positive NPV means that the 
investment should be made (is profitable). Different rent levels can be considered 
by manual input. 
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building data sheets 
(datasets in rows, one column for each 

variable) sheets: building data, measures / 
predefined variants 

ID_Datensatz Datum Geb_Str Geb_Hnr Geb_PLZ Geb_Ort

A001 22.11.2006 17:02 Neuer Weg 13 VH 64625 Bensheim
A001  /  EnEV 22.11.2006 17:37 Neuer Weg 13 VH 64625 Bensheim
A001  /  NEH 22.11.2006 17:38 Neuer Weg 13 VH 64625 Bensheim
A001  /  NEH / Innendämmung 22.11.2006 13:16 Neuer Weg 13 VH 64625 Bensheim
A002 22.11.2006 17:42 Neuer Weg 13 HH 64625 Bensheim
A002  /  EnEV 22.11.2006 17:43 Neuer Weg 13 HH 64625 Bensheim
A002  /  NEH 22.11.2006 17:44 Neuer Weg 13 HH 64625 Bensheim
A002  /  NEH / Innendämmung 22.11.2006 17:45 Neuer Weg 13 HH 64625 Bensheim
A001  /  Ur-Zustand 22.11.2006 13:18 Neuer Weg 13 VH 64625 Bensheim
A002  /  Ur-Zustand 22.11.2006 17:45 Neuer Weg 13 HH 64625 Bensheim
extern1 22.11.2006 22:16 teststraße A 1 11111 teststadt
extern1  /  EnEV 22.11.2006 21:49 teststraße A 1 11111 teststadt
extern1  /  NEH 22.11.2006 21:50 teststraße A 1 11111 teststadt
extern2 22.11.2006 21:50 Hauptstraße 12 12345 Musterstadt
extern2  /  EnEV 22.11.2006 21:51 Hauptstraße 12 12345 Musterstadt
extern2  /  NEH 22.11.2006 21:51 Hauptstraße 12 12345 Musterstadt
extern3 22.11.2006 22:45 Hauptstraße 12 12345 Musterstadt
extern3  /  EnEV 22.11.2006 22:45 Hauptstraße 12 12345 Musterstadt
extern3  /  NEH 22.11.2006 22:46 Hauptstraße 12 12345 Musterstadt
extern4 22.11.2006 22:52 Hauptstraße 12 12345 Musterstadt
extern4  /  EnEV 22.11.2006 22:52 Hauptstraße 12 12345 Musterstadt
extern4  /  NEH 22.11.2006 22:53 Hauptstraße 12 12345 Musterstadt
extern4  /  NEH / Innendämmung 22.11.2006 22:53 Hauptstraße 12 12345 Musterstadt
extern4  /  Ur-Zustand 22.11.2006 22:53 Hauptstraße 12 12345 Musterstadt
xxxA001 01.12.2006 15:34 Alter Weg 13 VH 64625 Bensheim
xxxA001  /  EnEV 01.12.2006 12:10 Alter Weg 13 VH 64625 Bensheim
xxxA001  /  NEH 01.12.2006 12:11 Alter Weg 13 VH 64625 Bensheim
xxxA001  /  NEH / Innendämmun 01.12.2006 12:12 Alter Weg 13 VH 64625 Bensheim
xxxA001  /  Ur-Zustand 01.12.2006 12:13 Alter Weg 13 VH 64625 Bensheim
xxxA001  /  NEH / Passivhausfens 01.12.2006 15:35 Alter Weg 13 VH 64625 Bensheim

ID_Datensatz Datum Geb_Str Geb_Hnr Geb_PLZ Geb_Ort

A001 22.11.2006 17:02 Neuer Weg 13 VH 64625 Bensheim
A001  /  EnEV 22.11.2006 17:37 Neuer Weg 13 VH 64625 Bensheim
A001  /  NEH 22.11.2006 17:38 Neuer Weg 13 VH 64625 Bensheim
A001  /  NEH / Innendämmung 22.11.2006 13:16 Neuer Weg 13 VH 64625 Bensheim
A002 22.11.2006 17:42 Neuer Weg 13 HH 64625 Bensheim
A002  /  EnEV 22.11.2006 17:43 Neuer Weg 13 HH 64625 Bensheim
A002  /  NEH 22.11.2006 17:44 Neuer Weg 13 HH 64625 Bensheim
A002  /  NEH / Innendämmung 22.11.2006 17:45 Neuer Weg 13 HH 64625 Bensheim
A001  /  Ur-Zustand 22.11.2006 13:18 Neuer Weg 13 VH 64625 Bensheim
A002  /  Ur-Zustand 22.11.2006 17:45 Neuer Weg 13 HH 64625 Bensheim
extern1 22.11.2006 22:16 teststraße A 1 11111 teststadt
extern1  /  EnEV 22.11.2006 21:49 teststraße A 1 11111 teststadt
extern1  /  NEH 22.11.2006 21:50 teststraße A 1 11111 teststadt
extern2 22.11.2006 21:50 Hauptstraße 12 12345 Musterstadt
extern2  /  EnEV 22.11.2006 21:51 Hauptstraße 12 12345 Musterstadt
extern2  /  NEH 22.11.2006 21:51 Hauptstraße 12 12345 Musterstadt
extern3 22.11.2006 22:45 Hauptstraße 12 12345 Musterstadt
extern3  /  EnEV 22.11.2006 22:45 Hauptstraße 12 12345 Musterstadt
extern3  /  NEH 22.11.2006 22:46 Hauptstraße 12 12345 Musterstadt
extern4 22.11.2006 22:52 Hauptstraße 12 12345 Musterstadt
extern4  /  EnEV 22.11.2006 22:52 Hauptstraße 12 12345 Musterstadt
extern4  /  NEH 22.11.2006 22:53 Hauptstraße 12 12345 Musterstadt
extern4  /  NEH / Innendämmung 22.11.2006 22:53 Hauptstraße 12 12345 Musterstadt
extern4  /  Ur-Zustand 22.11.2006 22:53 Hauptstraße 12 12345 Musterstadt
xxxA001 01.12.2006 15:34 Alter Weg 13 VH 64625 Bensheim
xxxA001  /  EnEV 01.12.2006 12:10 Alter Weg 13 VH 64625 Bensheim
xxxA001  /  NEH 01.12.2006 12:11 Alter Weg 13 VH 64625 Bensheim
xxxA001  /  NEH / Innendämmun 01.12.2006 12:12 Alter Weg 13 VH 64625 Bensheim
xxxA001  /  Ur-Zustand 01.12.2006 12:13 Alter Weg 13 VH 64625 Bensheim
xxxA001  /  NEH / Passivhausfens 01.12.2006 15:35 Alter Weg 13 VH 64625 Bensheim

energy balance calculation core 
(Kurzverfahren Energieprofil) 

simplified energy profile procedure:  
sheets for envelope estimation, U-value and 
system efficiency value tables, calculation of 
building and heating system  

 

U
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control: 
calculation or  
recalculation 
of 
one building  
or a selected 
set  

of buildings

input data for 
actual state and 

selected variants 

expert application: 
editing, copying, 
deleting of data 
sets directly in the 
Excel data sheets 
(if required by user) 
• building  
• measures 

energy balance 
calculation results

actual state and 
variants of the 
building (input and 
results) 

standard application:
• input of building 

data (technical and 
economical) 

• selection of 
predefined 
measures 

• visualisation of 
results 

• control of data 
transfer (save, 

economical 
basic data

energy 
input 
data 

economical 
results

economical calculation 
formulas based on IWU calculation tool 

sheets for estimation of costs, energy saving 
and economical assessment 

 
 

 

user-oriented interface 
sheets: envelope, system, economics, selection 

of variants & data management 

 

Heizung

Warmwasser

Heizung: Erdgas H

WW: Erdgas H

Hilfsenergie (Strom)

Heizwärmebedarf

innere Gewinne

solare Gewinne

Lüftung

Wärmebrücken

Fenster

Boden gegen Keller oder Erdreich

Außenwand 

Dach

0

50

100

150

200

250

300

350

400

Wärmeverluste
Transmission 
und Lüftung

Wärmezufuhr Endenergiebedarf Primärenergiebedarf

En
er

gi
ek

en
nw

er
te

[k
W

h
/(

m
²a

)]

Verfahren: EnEV / Arbeitshilfe Energiepass

Energiebezugsfläche: "Gebäudenutzfläche" A_N

Standardklima Deutschland

 

Kessel oder Therme

  Baualter / Dämmstandard 

Erdgas / Flüssiggasbis 198650er bis 70er Jahre

Heizöl1987-1994nachträgl. gedämmt

Scheitholz / Pelletsab 199580er und 90er Jahre

gedämmt nach EnEV

Kesseltemperaturkonstantgleitend

mit Brennwertnutzung

Elektrospeicher / Elektro-Wärmepumpe 

nur El.-WärmepumpeAußenluft

El.-Wärmep. mit HeizstabErdreich/Grundw.

El.-Wärmep. + Kessel

nur Elektro-Heizstabbis 1994  ab 1995

Fern-/Nahwärme

Kessel / Heizwerk

Heizkraftwerk / BHKW

Anteil Wärme aus Kraft-Wärme-Kopplung > 50%

Gas-Etagenheizung (Umlaufwasserheizer)bis 1994ab 1995

mit Brennwertnutzung

Einzelöfen HeizölKohleHolz

Gasraumheizgeräte

Elektroheizgeräte oder Elektro-Nachtspeicherheizung

kombiniert mit Zentralheizung (s.o.)mit Warmwasserzirkulation

zentraler Gas-Speicherwassererwärmermit thermischer Solaranlage

zentraler Elektro-Speicher  Baualter / Dämmstandard Wärmeverteilung

Kellerluft-/Abluft-Wärmepumpe50er bis 70er Jahre80er & 90er Jahre

nachträgl. gedämmtEnEV

Gas-Etagenheizung (s.o.)

Gas-Durchlauferhitzer

Elektro-Durchlauferhitzerbis 1994ab 1995

Elektro-Speicher / -Kleinspeicher

Liter HeizölRaummeter Holz

m³ ErdgasoderkWh ErdgasSchüttkubikmeter Kohle

Liter Flüssiggas

kWh FernwärmeHeizung (ohne Warmwasser)

kWh StromHeizung und Warmwasserim Jahr2003

200.000

bei Gas- oder Ölkessel

Baujahr Brennstoff

Zentralheizung

Wohnungsweise Beheizung

Raumweise Beheizung

Wärmeverteilung

Warmwasserbereitung

zentrale Warmwasserbereitung

Baujahr El.-WP.

Wärmequelle El.-WP. Wärmeerzeugung

Wärmeerzeugung

Einbau

Brennstoff für Einzelöfen

Einbau Speicher bzw. Durchlauferhitzer

Verbrauchswert für

Energieverbrauch gemäß letzter Abrechnung des Versorgers

1 Gebäude 2 Eigentümer

3 Anzahl Vollgeschosse 5 Baujahr

Anzahl Wohnungen
4 beheizte Wohnfläche m² 6 lichte Raumhöhe (ca.)

7 8

keins (freistehend) kompakt

auf einer Seite

langgestreckt

auf zwei Seiten oder gewinkelt

oder komplex

9 10

Flachdach oder nicht unterkellert
flach geneigtes Dach

Dachgeschoss Kellergeschoss
unbeheizt unbeheizt

Dachgeschoss Kellergeschoss
teilweise beheizt teilweise beheizt

Dachgeschoss Kellergeschoss
voll beheizt voll beheizt

11

Konstruktionsart nachträglich aufgebrachte Dämmung
massiv  Holz Dämmstärke

Dach cm auf % der Fläche
oberste Geschossdecke cm auf % der Fläche

Außenwände cm auf % der Fläche
Fußboden zum Keller oder Erdreich cm auf % der Fläche

12

Jahr des Fenstereinbaus (ca.) Holzfenster, einfach verglast

Holzfenster, zwei Scheiben

Kunststofffenster, Isolierverglasung 

Alu- oder Stahlfenster, Isolierverglasung

1980

10

100

1.000

12345 Musterstadt

1934

2,50

4

12345

12Hauptstraße

Musterstadt

Anton Jedermann

Hauptstraße 12

4

   direkt angrenzende Nachbargebäude    Grundriss

   Dach    Keller

Straße Haus-Nr.

PLZ Ort

Straße Haus-Nr.

PLZ Ort

Dachgauben oder andere 
Dachaufbauten vorhanden

   Konstruktionsart und nachträgliche Dämmung

   Fenster

(wenn Dachgeschoss nicht beheizt)

(wenn Dachgeschoss beheizt)

 (Isolierverglasung, Kasten-
fenster, Verbundfenster)
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Modules 
The tool consist of a MS Excel workbook with a user-friendly interface, calculation 
sheets, data sheets and a VBA code for data transfer.  

User oriented interface (workbook “EnergyProfile.xls”) 
Standard users work with an interface that allows for: 
• data intake (technical and economical data of the building); 
• definition of variants with improved insulation and system features; 
• selection of predefined measures or sets of measures (insulation measures, 

modernisation of supply system) 
• visualisation of results by standard charts and a result window 
• control of data transfer (save, load) for single buildings and for a selected set of 

buildings (batch job). 
In the standard user mode the data and calculation sheets are hidden. If necessary 
the user can unhide the required sheets. This facilitates the comprehension of the 
calculation, and the control of input and output data. 
 
Within the workbook “EnergyProfile.xls” four forms have to be fulfilled: 
 
1. Form „general data“:  
The form „general data" has the following functions: 

 
• entering new building data sets 
• uploading and saving of existing building data sets 
• input of general data like address and owner of the building  
• input of general data for energy certification  
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E i n s t e l lu n g e n

E x c e l  B e r e c h n u n g

Ü b e r w a c h u n g s f e n s t e r M o n i t o r

V e r g le i c h s v a r ia n t e

N e u e s  P r o j e k t  /  L a d e n  v o n  V o r la g e n

A u s w a h l  V o r la g e

L a d e n

F i l t e r

D a t e n s a t z - N a m e  ( I D )

D a t u m

S t a t u s  D a t e n s a t z

O r t

S t r a ß e  u n d  H a u s n u m m e r

D a t e n s a t z  a u s  D a t e n b a n k  la d e n :
e s a m . 5 0 0 0 .S 1 6 5 1 . 0 0 2 - 2 5 . 0 9 . 2 0 0 8 2 3 : 0 4 : 5 6 - F r a n k f u r t - S i l c h e r s t r a ß e 3 3 - 3 5

S p e i c h e r n

D a t e n s a t z - N a m e  ( I D )

2 5 7 4

2 5 7 4

e s a m . 5 0 0 0 . S 1 6 5 1 . 0 0 2

' [ E P r o f - T e m p la t e s . x l s ] D B  T e m p la t e s  G e n e r a l ' ! $ A $ 1 1 : $ A $ 1 0 1 0

N H - T y p g e b ä u d e  I I I  -  M a u e r w e r k s b a u  b i s  1 9 4 8

5 0 0 0 . S 5 6 0 6 . 0 0 1   -   2 5 . 0 6 . 2 0 0 8  1 7 : 3 2 : 5 3   -   B a d  H o m b u r g   -   F i s c h b a c h e r  S t r a ß e  5 , 7
5 0 0 0 . S 5 6 0 7 . 0 0 1   -   2 5 . 0 6 . 2 0 0 8  1 6 : 2 5 : 2 9   -   B a d  H o m b u r g   -   H o f h e im e r  S t r a ß e  2 4 ,2 6
5 0 0 0 . S 1 8 6 5   -   0 1 . 0 7 .2 0 0 8  1 3 : 5 3 : 4 5   -   B a d  H o m b u r g   -   F i s c h b a c h e r  S t r a ß e  9 , 1 1
5 0 0 0 . S 1 2 3 4 . 0 0 4   -   1 6 . 0 7 . 2 0 0 8  1 8 : 1 8 : 3 5   -   F r a n k f u r t   -   A m  W a ld g r a b e n  1 0 ,  1 2
5 0 0 0 . S 1 2 3 4 . 0 0 5   -   1 6 . 0 7 . 2 0 0 8  1 8 : 2 6 : 3 5   -   F r a n k f u r t   -   Z u m  H e id e b u c k e l  1 - 1 7
5 0 0 0 . S 1 2 3 5 . 0 0 3   -   1 6 . 0 7 . 2 0 0 8  1 9 : 0 9 : 4 6   -   F r a n k f u r t   -   B ic k e n b a c h e r  W e g  1 1
5 0 0 0 . S 1 2 3 5 . 0 0 5   -   1 6 . 0 7 . 2 0 0 8  1 9 : 1 4 : 2 3   -   F r a n k f u r t   -   Z u m  H e id e b u c k e l  2 - 4
5 0 0 0 . S 1 2 3 5 . 0 0 4   -   1 6 . 0 7 . 2 0 0 8  1 9 : 0 2 : 0 1   -   F r a n k f u r t   -   B ic k e n b a c h e r  W e g  1 3 - 1 9
5 0 0 0 . S 1 2 3 5 . 0 0 6   -   1 6 . 0 7 . 2 0 0 8  1 9 : 1 7 : 5 9   -   F r a n k f u r t   -   Z u m  H e id e b u c k e l  6 - 1 0
5 0 0 0 . S 1 4 5 4 . 0 0 2   -   1 7 . 0 7 . 2 0 0 8  1 4 : 1 8 : 4 4   -   F r a n k f u r t   -   A d o l f - M ie r s c h - S t r a ß e  4 0 A
5 0 0 0 . S 1 6 5 5 . 0 0 3   -   1 7 . 0 7 . 2 0 0 8  1 5 : 5 1 : 1 3   -   F r a n k f u r t   -   I n g e lh e im e r  S t r a ß e  5 1 - 5 7
5 0 0 0 . S 1 2 3 6 . 0 0 8   -   1 7 . 0 7 . 2 0 0 8  1 7 : 3 2 : 3 8   -   F r a n k f u r t   -   S t r a ß b u r g e r  S t r a ß e  1 9
T E S T  5 0 0 0 . S 1 4 3 9 .0 0 2   -   1 0 . 0 9 .2 0 0 8  0 8 : 2 3 : 2 2   -   F r a n k f u r t   -   H e in r ic h - S e l ig e r - S t r a ß e  8 5 - 8 9
T e s t  4   -   0 7 - 0 7 - 2 0 0 8  2 2 : 3 3   -   D a r m s t a d t   -   T e s t s t r a ß e
e s a m . 5 0 0 0 . S 1 4 3 9 . 0 0 2   -   2 1 . 1 0 . 2 0 0 8  1 6 : 3 5 : 3 2   -   F r a n k f u r t   -   H e in r i c h - S e l ig e r - S t r a ß e  8 5 - 8 9
e s a m . 5 0 0 0 . S 1 6 5 2 . 0 0 1   -   2 5 . 0 9 . 2 0 0 8  2 2 : 3 7 : 3 7   -   F r a n k f u r t   -   R h e in la n d s t r a ß e  5 2 ,5 4
e s a m . 5 0 0 0 . S 1 6 5 1 . 0 0 2   -   2 5 . 0 9 . 2 0 0 8  2 3 : 0 4 : 5 6   -   F r a n k f u r t   -   S i lc h e r s t r a ß e  3 3 - 3 5
e s a m . 5 0 0 0 . S 1 2 3 0 . 0 0 1   -   2 5 . 0 9 . 2 0 0 8  2 3 : 0 6 : 5 8   -   F r a n k f u r t   -   Z u r  F r a n k e n f u r t  1 9 9 - 2 0 5
e s a m . 5 0 0 0 . S 1 2 3 1 . 0 0 1   -   2 5 . 0 9 . 2 0 0 8  2 3 : 0 9 : 0 9   -   F r a n k f u r t   -   H e n r ie t t e - F ü r t h - S t r a ß e  1 4
e s a m . 5 0 0 0 . S 1 2 3 4 . 0 0 1   -   2 5 . 0 9 . 2 0 0 8  2 3 : 1 1 : 1 3   -   F r a n k f u r t   -   A m  F ö r s t e r p f a d  2 4 - 2 8

F i l t e r  a u t o m a t is c h  

Ü b e r w a c h u n g  a k t iv

V a r .  1   -   I s t - Z u s t a n d

H e iz w ä r m e b e d a r f  

E n d e n e r g ie b e d a r f  G e s a m t  ( H + W ,  o h n e  H i l f s s t r o m )

V o l lk o s t e n  d e r  e n e r g ie s p a r e n d e n  M a ß n a h m e n

K o s t e n  d e r  e in g e s p a r t e n  k W h

 
 
 
2. Form „building“: 
The form „building" is used for the input of data about the thermal envelope of the 
building like total floor space, year of construction, number of flats, kind of 
construction of building elements and later applied insulation, thermal quality of 
windows. The results of the calculation are presented in diagrams (transmission 
losses, heat energy demand). 
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3. Form „system“: 
The form „system" is used for the input of data concerning the quality of the heating 
system and the quality of the hot water generation. The results of the calculation are 
presented in diagrams (primary energy, end energy demand for heating and hot 
water). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Adjoining buildings 

Ceiling height 
Number of storeys, 

dwellings area of living   
year of construction 

Type of ground plan 

Type of the cellar, heated area 

Construction type of  
building  

Type of the roof, heated area 

Type of windows 

Later applied insulation 

Kurzverfahren Energieprofil Formular Gebäude  

Gebäude Eigentümer Name

Straße, Hausnummer Straße, Hausnummer

PLZ Ort PLZ Ort

Anzahl Vollgeschosse
Anzahl Wohnungen
beheizte Wohnfläche m²
Baujahr

keins (freistehend)

auf einer Seite

auf zwei Seiten

Konstruktionsart nachträglich aufgebrachte Dämmung
massiv Holz Dämmstärke

Dach cm auf % der Fläche
oberste Geschossdecke cm auf % der Fläche
Außenwände cm auf % der Fläche
Fußboden zum Keller oder Erdreich cm auf % der Fläche

1 Scheibe Jahr des Fenstereinbaus (ca.): Holzrahmen
2 Scheiben Kunststoffrahmen
3 Scheiben Wärmeschutzverglasung Alu- oder Stahlrahmen

Gebäude: Zur Frankenfurt 199-205 , 60529 Frankfurt

Frankfurt 60596 Frankfurt am Main
Zur Frankenfurt 199-205 Schaumainkai 47

1991

Unternehmensgruppe Nassauische Heimstätte / Wohnstadt

32
4

2262,8
1966

60529

direkt angrenzende Nachbargebäude Grundriss

Dach

Flachdach oder 
flach geneigtes Dach

Dachgeschoss unbeheizt

Dachgeschoss teilweise beheizt

Dachgeschoss voll beheizt

Dachgauben oder andere 
Dachaufbauten vorhanden

Keller

nicht unterkellert

Kellergeschoss unbeheizt

Kellergeschoss teilweise beheizt

Kellergeschoss voll beheizt

lichte Raumhöhe

niedrig normal hoch sehr hoch
unter 
2,30m

2,30m 
bis 2,70m

2,70m 
bis 3,20m

über 
3,20m

Konstruktionsart und nachträgliche Dämmung

Fenster

kompakt

langgestreckt 
oder gewinkelt 
oder komplex

District heating 

Central heating systems: 

Hot water generation 

Local heating systems: 
dwelling / room 

Measured energy 
consumption 

Electric heating 

Boiler (type and kind of 
fuel Quality of heat distribution

Quality of hot water  
distribution 

Kurzverfahren Energieprofil Formular Heizsystem  

Kessel oder Therme

Erdgas Konstanttemperatur bis 1986

Heizöl Niedertemperatur 1987-1994

Flüssiggas Brennwertkessel ab 1995

Holzkessel

Pellets Scheitholz

Elektro-Wärmepumpe

Außenluft bis 1994

Erdreich/Grundwasser zusätzl. elektr. Heizstab ab 1995

Elektro-Speicher

Fern-/Nahwärme

Kessel / Heizwerk

Heizkraftwerk / BHKW Anteil Kraft-Wärme-Kopplung > 50%

nicht bekannt

ja bis 1978 1979 bis 1994

nein bis 1978, nachträgl. gedämmt ab 1995

Einzelöfen mit Brennstoff: Heizöl Kohle Holz Gas

Elektro-Heizgeräte / Elektro-Öfen mit Nachtspeicher (Sondertarif)

kombiniert mit Zentralheizg. oder Etagenheizg. (s.o) mit Warmwasserzirkulation

direkt befeuerter Gasspeicher mit thermischer Solaranlage

zentraler Elektro-Speicher bis 1994

Kellerluft-/Abluft-Wärmepumpe Baualter der Verteilung ab 1995

bis 1978

Gas-Durchlauferhitzer bis 1978, nachträgl. gedämmt
Elektro-Durchlauferhitzer 1979 bis 1994

Elektro-Speicher / -Kleinspeicher ab 1995

Liter Heizöl kWh Fernwärme kg Pellets

m³ kWh Erdgas kWh Heizstrom Raummeter Holz

Liter Flüssiggas Schüttkubikmeter Kohle

Heizung (ohne Warmw.) Jahr: (bis Jahr: ja

Heizung und Warmwasser nein

Gebäude: Zur Frankenfurt 199-205 , 60529 Frankfurt

Zentralheizung / Gas-Etagenheizung installiert:

Heizungsverteilung Baualter der Heizungsverteilung (im unbeh. Bereich)

BaujahrBrennstoff Kesseltyp

Brennstoff

Wärmequelle Baujahr

Wärmeerzeugung

im ganzen 
Gebäude

in Teilen des Gebäudes, nämlich auf:
75% der Wohnfläche50% 25%

Typ

zentrale Warmwasserber. Einbau Speiche

Jahresverbrauch für

Zentralheizung

Gas-Etagenheizung

Zentrale Beheizung

Raumweise Beheizung

Warmwasserbereitung

Gemessener Jahres-Energieverbrauch

Verlaufen Heizungsrohre im 
unbeheizten Keller oder Dach?

bei zentral beheizten Gebäuden

für Heizzwecke

Zeitraum der Erfassung Wurden in diesem 
Zeitraum energet. 

Verbesserungen 
durchgeführt?

bei Mittelwert über 
mehrere Jahre)

nur 
dezentrale 
Beheizung

bzw. Durchlauf-
erhitzer
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Besides the input of data about the present state of a building an additional 
procedure for the application of predefined energy saving measures (e.g. additional 
insulation with distinct thermal conductivity, installation of a condensing boiler, of a 
solar DHW system) is also possible by using the forms “building” and “system”. This 
procedure is linked with an assignment of typical costs to the refurbishment 
measures. Sets of measures can be defined as standard refurbishment strategies. 
The sets can be edited or expanded by the expert user. 
 
4. Form „economy“: 
The form „economy" is used for the input of data about the profitability of the energy 
saving measures like actual and future energy prices, costs and rents before and 
after refurbishment. The data set describes the present state of a building or a 
building variant. The results of the calculation are shown in diagrams (costs of the 
saved kWh end energy, net present value). 
 
 
 

 

 

 

 

 

 

Building data sheets (workbook “EProf-Data.xls”) 
The input and result data are saved in structured sheets. The datasets are arranged 
in rows. The first row of the sheet comprises the data field names, the first column 
the data set names. There are data sheets for the building and system input data, for 
the measures and costs in form of predefined variants (with one or several 
measures) and for the output data. Editing, copying, deleting of data sets is possible 
directly in the Excel data sheets.  

Pre-defined data sheets for measures and methods (workbook “EProf-
Templates.xls”) 
Here the expert user can define templates for measures, costs, data intake types and 
energy balance methods. The templates are then available for the standard user.  

Profitability related to 
additional rent 

Profitability related to 
saving of energy costs 

Tool I

Betrachtungszeitraum eco a

Inflation eco %/a

Kalkulationszins (nominal) eco %

Teuerung Energie (nominal) eco %/a

Ergebnis

Kosten der eingesparten kWh eco 0,0 Cent/kWh

Kosten der eingesparten kWh mit Förderung eco 0,0 Cent/kWh

mittl. zukünftiger Energiepreis eco 11,1 Cent/kWh

annuitätischer Gewinn eco 0 €/a

annuitätischer Gewinn mit Förderung eco 0 €/a

Tool II

Zustand vor Sanierung

Leerstand in unsaniertem Zustand eco %

Nettomiete vor Sanierung eco €/(m²Mon)

ortsübliche Vergleichsmiete eco €/(m²Mon)

obere Bandbreite Mietspiegel eco €/(m²Mon)

Teuerung Mieten (nominal) eco %/a

Teuerung Mieten (nominal) ab 10 eco %/a

Zustand nach Sanierung

Leerstand nach Sanierung eco %

Miete bei warmmietenneutraler Erhöhung 1. Jahreco 7,12 €/(m²Mon)

Miete angehoben um doppelte Energiekostenerspeco 7,12 €/(m²Mon)

Miete 11% Umlage eco 7,12 €/(m²Mon)

Miete 11 % Umlage abzügl. Förderung eco 7,12 €/(m²Mon)

neue Miete - manueller Wert eco €/(m²Mon)

Anpassungsfaktor eco

7,12 €/(m²Mon)

4,50

1,00

3,00

3

7,12

7,14

7,14

1,00

1,00

3

25,00

0,00

5,50

Miete 11% Umlage

Period under review, 
inflation rate, interest 
rate 

Actual energy price, 
future energy price 
increase 

Vacancy rate after 
refurbishment, legal rent, 
warm rent after 
refurbishment 

Vacancy rate before 
refurbishment,            
actual rent before 
refurbishment,               
local rent level („rent 
mirror“),             future 
rent increase 
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Energy balance calculation (workbook “EProf-Calc.xls”) 
The energy balance calculation is based on the existing simplified energy profile 
procedure and comprises the following sheets:  
• envelope estimation,  
• U-value tables 
• system efficiency value tables 
• calculation of the building heat demand  
• calculation of the delivered energy and primary energy demand of the supply 

system 

Economical calculation (workbook “EProf-Economy.xls”) 
The formulas of the economical calculation are based on a workbook developed 
earlier by IWU. There are two main calculation sheets (see above): 
• Tool I: calculation of the costs per saved kWh energy 
• Tool II: determination of the net present value: capitalised value of additional rent 

less capitalised value of additional costs of energy saving measures  
 

Application 

Standard application 
• intake of the data of a single building 
• assessment of the energy performance of the actual state of the building 
• selection of single measures or a set of measures and calculation of the energy 

saving  
• economical assessment of the selected measures 
• saving of intake and result data 

Experts application (additional features) 
• unhiding of data sheets in order to control or edit datasets 
• unhiding of calculation in order to retrace the calculation steps 
• modification and creating of measure data sets; definition of different 

refurbishment strategies  
• calculation of the impact of refurbishment strategies by applying a set of 

measures to a set of buildings 
• copying of input and output data sheets for further evaluation 
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5. Evaluation of the tool 
 
Final ESAM solution 
Because of the already existing and working SAM system of NH, the company 
decided to implement an “energy after SAM” system as defined in the book of 
specifications (Workpackage 3). 
 
For NH, this is a suitable system for daily use which helps to take well-founded 
investment decisions. Implementing “energy after SAM” results in a valuable 
management tool to maximize the energy efficiency of the refurbishments and (for 
the first time ever) provides the SHOs with a strategic tool to handle the running 
costs (zweite Miete) as a inseparable part of the total costs which the tenant has to 
pay for renting a flat.  
 
NH intents not only to use this tool for the optimization of its own housing stock of 
about 66,000 flats, but also to provide nationwide consultancy to SHOs and other 
similar real estate companies based on the developed energetic information system. 
 
At this stage, the company wide energy management at NH is not yet affected 
relevantly. But the ESAM project has proved at the pilot site undoubtedly, that the 
ESAM tools have the potential to improve significantly the decision taking process in 
terms of optimizing investment activities. ESAM tools and methods will definitively 
become an integrated part of future decision taking processes at Nassauische 
Heimstätte. The according decisions of the managing directors of NH have already 
been taken. 
 
The developed tools can definitively be applied in other housing companies. Our 
investigations in this field leaded to the conclusion, that there is a great variety of 
existing SAM approaches and of relevant expertise in German housing estate 
companies. Based on that variety and enforced by disparate local market situations 
and competitive situations, we assume, that there should be a specific and individual 
customization process in setting up adequate ESAM systems, i.e. the parameters 
and the assessment criteria of the SAM systems and the weighting of energy criteria 
needs professional expertise to ensure useful and feasible outcomes of the ESAM 
tools and methods. We guess, that the viability of ESAM applications could be 
significantly advanced if specific and experienced “face-to-face-consultancy” will be 
available for interested housing estate companies. Nevertheless the developed tools 
are universally applicable, even in very different usage conditions.  
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Difficulties with the establishment of the IS: 
 

• SAM denotes a disempowerment of the technical department, because for the 
first time technical decision criteria are systematized and available of the financial 
Department  

• Insufficient empathy of employees to handle the additional amount of work 
• Difficulties by integrating the system are-wide in the company 
• Market demand in the Rhein-Main Area doesn’t really urge the company to 

optimized their decision making system (similar to Salzburg)  
• Although the Board Directors of NH has decided to investigate the complied 

Housing stock until summer next Year by using the developed PDBM-tool. 
 
Achievements: 
 

• Two other SHO company‘s in Germany (Hessen) already showed there interest in 
service agreements. 

• SAM department of NH sees the potential in this system to reach complete 
dependence from the technical department for the preparation of the investment 
decisions. Because this tool provides the possibility of strategic assessment of 
technical methodologies. 

  
 


