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Abstract 
 
P-marking of indoor environment and energy use 
- Considerations prior to certification of energy use  
 
SP Technical Research Institute of Sweden's P-marking quality assurance scheme for 
buildings, products, services etc., now includes P-marking of the indoor environment and 
energy use performance of buildings.  The rules for the system, which cover new 
buildings, renovation and existing buildings, are set out in SP’s Certification Rules no. 
SPCR 114E, specifying requirements in respect of both energy use and indoor 
environment management. 
 
Over the last ten years, SP has carried out considerable work in the field of the indoor 
environment, resulting in the development of a quality assurance system concentrating on 
achieving a high-quality indoor environment.  This quality assurance system has been 
successfully applied to schools, offices and dwellings.  However, the performance of a 
building is determined not only by a good indoor environment, but also by low impact on 
the external environment as a result of energy use in the building.  In some cases, 
concentrating on either good indoor environment or energy efficiency may result in an 
adverse effect on the other aspect, and so the quality assurance system for indoor 
environments been extended with a section dealing with energy use.   
 
This document is a handbook for inspection of documentation concerning quality 
assurance of energy use (primary energy analysis, determination of energy targets, energy 
management systems etc.).  It can also be helpful for the organisation that is applying for 
P-marking when drawing up checklists. 
 
The document concentrates on requirements for approved certification of energy use in 
connection with P-marking of indoor environments and energy use in existing buildings:  
it does not cover requirements for certification of indoor environments.  It starts by 
describing targeting, aims and requirements for P-marking of energy use, followed by 
presentation of some examples of inspections of collected documentation.  
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Preface 
 
This report is an interim report in the Coordinated Quality Assurance of the Indoor 
Environment and Energy Use (SKVAL) project.  This is a joint project by SP (the project 
manager), the Borås Town Council Property Management Department and the Bostad AB 
Poseidon housing company in Gothenburg.  The work is being carried out with an expert 
group consisting of scientists, property operators, property developers, environmental and 
energy managers, with financing provided by Formas BIC 11, Poseidon, Borås Town 
Council and SP.   
 
The main purpose of the project is to expand an existing quality assurance system for the 
indoor environment to include energy use, under the name of 'P-marking of the indoor 
environment and of energy use'.  This interim report is a handbook for assisting 
applicants for certification of energy use in connection with P-marking of the indoor 
environment and of energy use of existing buildings. This is an direct translation of the 
report “P-märkt innemiljö och energianvändning -Handbok inför certifiering av 
energianvändning”, (SP Rapport 2005: 41, ISBN 91-85303-73-9), that was written in 
December 2005.  
 
 
Borås, Sweden 
February 2008 
 
Åsa Wahlström 
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Summary 
 
SP Technical Research Institute of Sweden has developed a quality assurance system for 
buildings under the name of P-marking of the indoor environment and of energy use.  The 
rules for the system are given in SP's Certification Rules SPCR 114E.  The system sets 
out requirements in respect of energy use and the quality of the indoor environment of the 
building when in use.  It can be applied to new buildings, conversion work and existing 
buildings.  
 
SP has been involved for several years in many aspects of work concerning the indoor 
environment.  To accelerate the process of moving from an idea to actual physical 
implementation, the concept of certification under SP's P-symbol certification scheme is 
used for schools, child day-care centres, offices, shops and apartment buildings.  
However, the performance of a building depends not only on a good internal 
environment, but also on low impact on the external environment resulting from its 
energy use.  In some cases, unilateral concentration on either good indoor environmental 
conditions or energy conservation can have an adverse effect on the other aspect, and so it 
is to avoid this that the rules for P-marking indoor environmental conditions have been 
expanded to include energy use. 
 
This document is a handbook for assisting potential applicants for quality assurance of 
energy use (first energy analysis, determination of energy targets, energy management 
systems etc.).  It can also be helpful for companies or organisations applying for P-
marking in assisting them to prepare the necessary check lists.  
 
The handbook concentrates on what is needed in order to obtain approved certification of 
energy use when applying for P-marking of the indoor environment and of energy use in 
existing buildings, but does not consider the requirements for certification of the indoor 
environment as such.  It starts by describing the targets, purposes and requirements for 
and of P-marking, followed by a number of examples of the review procedure of 
documentation submitted in support of applications for certification. 
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1 Certified P-marked indoor environment 
and energy use 

 
Good indoor environment is an obvious objective of building construction and use, 
but is one that all too often fails to be achieved due to giving priority to many other 
requirements.  A quality assurance system, in the form of P-marking of indoor 
environments on the basis of a specific design and construction methodology, has 
therefore been developed and applied for several buildings over the last ten years in 
order to ensure that the buildings actually have the intended indoor environment.  
 
In addition to requirements for a good indoor environment, today's requirements 
for the overall performance of a building include requirements for reduced external 
environmental impact.  In addition, the new Energy Performance Directive will 
almost certainly include stricter requirements in respect of energy use 
improvements.  Concentration on only one factor, to the exclusion of others, 
whether on energy conservation or on a good internal environment, can in certain 
cases have mutually adverse effects.  In order to avoid sub-optimisations, the 
quality assurance system is now being expanded to include efficient energy use.  
The rules have been developed in conjunction with two residential property 
owners, the commercial Bostads AB Poseidon and the local authority-owned Borås 
Town Council Property Management Department, whose present practices are 
described respectively in Appendices 1 and 2.   
 
Quality assurance works by the organisation that owns or operates the building to 
be quality-assured performing most of the work itself, perhaps with the support of 
external energy consultants.  SP Certification then makes inspection visits in order 
to ensure that the method is being followed, and that the building has achieved the 
required performance.  The expansion of the administration and operating  
requirements to include routines for energy use in the quality assurance system 
complies with the performance specification for energy control systems set out in 
Swedish Standard SS 62 77 50.  Entitlement to P-marking approval of a building's 
indoor environment and energy use means that the building's operational 
organisation possesses a certified energy control system.  
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2 Targets for P-marking of energy use 
 

The characteristics of, and requirements relating to, energy targets apply to all energy 
supplied to a building or building stock for the purposes of maintaining its functions in 
respect of indoor climate, facilities and activities.  Energy use is divided into supplied 
energy to the building or building stock in the form of electricity, heating and cooling, 
with heating and cooling involving distinction between different forms of energy 
(carriers).  The targets also include greenhouse gas emissions (defined as CO2 
equivalents) resulting from the energy use.  To these targets, the purchaser can also add 
voluntary commitments in respect of energy requirements for individual components or 
equipment in the building.  

 
 
2.1 Direct targets for P-marking of energy use 
 
The targets for P-marking of energy use are that:   
 
• the company should prepare targets and guide values for all energy use on the basis 

of the results of a first energy analysis (FEA) of the building; 
• the targets are in respect of energy performance in the form of all use of electricity 

and thermal energy, but can also include changes to, or replacement of, forms of 
energy (carriers); 

• the company should introduce management systems to ensure that energy 
performance in respect of reaching energy targets is systematically monitored as part 
of the overall administration of the property; 

• the company should review its energy targets at regular intervals, in order to improve 
its guide values where possible; 

• the requirement levels for the indoor environment are at least equivalent to those 
given in SPCR 114E. 

 
 
2.2 Indirect targets for P-marking of energy use 
 
Other targets for P-marking of energy use include:  
• monitoring energy use (budgeting etc.) 
• identifying simple improvement measures 
• quality assurance of maintenance work, and thus of the working lives of equipment 

and physical systems 
• quality assurance of maintenance of good energy conservation  
• the provision of material for energy declarations 

o necessary data 
o the existence of energy and indoor environment systems are valuation 

parameters that simplify declarations 
• reduction of external environmental impact through reduced energy use or 

changeover to environmentally less harmful forms of energy  
• the generation of a quality stamp for environmental and energy work. 
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3 Requirements for P-marking of energy use 
 
Issue of approved certification for P-marking of energy use presupposes that requirements 
have been drawn up in respect of all energy use, and that effective routines are in place 
for monitoring and controlling energy use.  
 
The following material shall have been satisfactorily prepared and approved, in 
accordance with the instructions in SPCR 114E, before the property can be P-marked: 
 

 A first energy analysis (FEA), shall have been performed, and the results, which 
are a presentation/description of the building, its building services systems and its 
energy use, shall be available.  

 The results from determination of the building's energy targets shall be available.  
o the organisation shall prepare targets and establish guide values for 

energy use through consideration of results from the FEA, other sources, 
and reference values.  

 A description of planned actions / maintenance work to improve energy use, in 
priority order, shall have been prepared.  

 A description of the intended method of measurement, and of the equipment to be 
used, for monitoring energy use. 

 A documented management system for energy use by the company / 
organisation, e.g. in the form of a hand-book.   
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4 The first energy analysis – FEA 
 
A first energy analysis (FEA) of the energy status of the building(s) must be performed 
prior to application for certification of energy use in existing buildings.  It presents the 
results of a survey/inspection of the building(s), with details of the energy status, energy 
aspects and energy performance.  It can be produced by inspection of drawings, 
operational monitoring programmes, supervisory systems and other documentation, 
physical inspection, interviews with operational personal and possibly with additional 
measurements or metering.  Whenever possible, FEAs should be carried out in 
conjunction with any basic first investigation of the indoor environment as far as visual 
inspections and interviews with operational personnel are concerned. 
 
Where an FEA relates to a new building or to conversion work, it can also include 
documents from the designers and constructors.   
 
 
4.1 Description of the first energy analysis (FEA) 
 
The FEA is an 'as-is' presentation of the condition of the building, that can be divided 
into four parts: 

 The building or buildings:  
o exact name etc. (as on land registry or similar documents), building 

category, owner, operator, address and building data (area, year of 
construction etc.). 

 the energy status of the building(s) (technical status):  
o physical construction and standard of the climate screen and building 

services systems (heating, cooling, ventilation, water, lighting, control 
and supervisory systems).  

o identification of shortcomings and defects 
o previous work or measures that affect energy use 
o most recent adjustments of heating, water, ventilation and/or other 

systems 
 Energy-related considerations:  

o businesses and activities that present internal heat loads and use 
electricity  

o ambient conditions, local surroundings and other factors that have a 
significant effect on energy use  

 Energy performance of the building(s):   
o this covers all supplied energy, as electricity, heat and cooling, with 

heating and cooling broken down to identify relevant energy sources 
and/or energy carriers 

o records of energy supplies, with energy use that is affected by ambient 
conditions having been corrected for statistically average climate 
conditions  

o investigation of the effects of previous energy efficiency improvement 
measures.  
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4.2 The purpose of the first energy analysis 
 

The purpose of the first energy analysis (FEA) of the properties is to produce: 

• a carefully documented review of the building or building stock and its actual energy 
status, energy aspects and energy performance; 

• material as needed to determine energy targets; 
• material as needed in order to decide on necessary actions and maintenance work, and 

their relative priorities; 
• material for energy declarations; 
• material for maintenance and audit plans for the building(s) covered by the 

application; 
• together with the energy targets, maintenance and audit plans and a documented 

energy management system, a final application for P-marking of the building(s) 
concerned; 

• material for SP's review and sample inspections of the buildings concerned.  
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5 Energy targets 
 
Energy targets must be set for the use of all energy supplied to the building(s) in order to 
maintain its/their operation in terms of indoor climate, facilities and activities.  
 
Energy targets are set by the applicant company/organisation, and cover energy use in the 
form of electricity, heating and/or cooling.  Values are expressed in the form of annual 
energy usage of each carrier, corrected for statistically average climate conditions.  This 
means that the use of heating and cooling is specified for different forms of energy 
carriers, and that energy use that is affected by ambient climate conditions must be 
corrected to statistically average year values.   
 
In addition to ambitions for energy use, energy targets can also include reduced 
environmental impact as a result of optimised use of appropriate energy sources or 
carriers.  For this reason, targets also include maximum annual emissions of greenhouse 
gases (expressed as CO2 equivalents) for the entire building or buildings.  
 
 
5.1 The purpose of energy targets 
 
The purpose of setting energy targets is to provide pressure for constant improvement 
and, in the long term, to reduce external environmental impact.  Improvement can relate 
to better energy performance in the form of lower energy use, or a change in, or 
replacement of, energy source or carrier.  
 
Energy targets can be set as short-term targets, intended to improve energy use and then 
maintain this lower use.  They can also relate to energy use in the perspective of a long-
term plan for reducing energy use or changing energy carrier. 
 
 
5.2 Determination of energy targets 
 
Deciding on energy targets uses input from: 
• The FEA, with details of energy status, energy aspects and energy performance  
• Reference values from existing statistics of the building's energy use, with appropriate 

consideration of the building's category, age, situation and use.  If reliable statistics are 
not available from or for the building or similar buildings, use reference values arrived 
at in conjunction with SP. 

• Consideration of what energy sources or energy carriers are available in the vicinity of 
the building. 

• Energy use requirements set out in the Building Regulations or other legal 
requirements.  

• ”Energy use policy” set by the applicant company's/organisation's management. 
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6 Action and maintenance plan 
 
The results from the FEA provide a basis for preparing a plan of priority improvement 
work and maintenance.  Faults and shortcomings that have been identified (e.g. in the 
FEA) must be dealt with or, if they require a more long-term approach, must be included 
in the improvement and maintenance plan. 
 
This plan must clearly show that the energy targets will be achieved and maintained.  The 
results of monthly monitoring, in parallel with progress of completed and planned work, 
must be presented in an annual report on progress of the overall improvement and 
maintenance plan.  
 
 
6.1 Priorities of and for planned actions / 

maintenance  
 
The maintenance plan must include and describe planned routines for: 

 service visits,   
 adjustment of services such as heating, domestic hot water and ventilation, 
 inspection (calibration) of meters and sensors. 

 
The action plan must contain descriptions of, and planning for, priority short-term and 
long-term measures, such as those that can advantageously be carried out in connection 
with other renovation work, or as possible investments.   
 
 
6.2 The purpose of an action and maintenance plan 
 
The aim of a maintenance plan is to ensure maintenance of the quality of physical 
systems, and thus of their performance and energy use.  
 
The aim of an action plan is to introduce a priority list of work that can be coordinated 
with other renovation work etc., or which is suitable for carrying out as an investment. 
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7 Measurements and metering/measuring 
equipment  

 
It must be possible to verify achievement of all energy targets and voluntary energy 
requirements for individual components by measurement or metering and any necessary 
calculations.  Such measurements and metering must be performed monthly, covering all 
input energy in the form of, and identified as, electricity, heating or cooling, with heating 
and cooling allocated to their relevant energy sources or energy carriers. 
 
In those cases where commercial or other confidentiality considerations prevent the 
applicant organisation from making specific electricity meter readings of individual 
tenants, and this energy use does not have much effect on the overall amount of energy 
use in the building, dwellings’ electricity use may be ignored for the purposes of P-
marking.  However, the organisation shall have attempted to persuade the tenant to allow 
details of his electricity use to be given, with the motivation that it ought to be in the 
tenant's interests to receive feedback on possible unnecessary energy use.   
 
 
7.1 Monthly metering/measurement 
 
A detailed description of the proposed metering arrangements, and associated 
calculations, must be provided, so that it can be ensured that all energy supplies are 
metered, but at the same time not double-metered.  This presentation must include: 

 descriptions of meters  
o identification of those parts of the building or building stock to be 

covered by the metering 
o specification of the service(s) to be metered (e.g. domestic hot water, 

space heating etc.) 
 a list of all billing meters  
 a list of other meters available for  

o providing more, or more detailed, information on energy use, in order to 
identify where simple improvement measures can be applied  

o identifying areas of uncertainty of measurement   
 identification of where more meters are needed.   

 
All meters must be calibrated. 
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8 Energy management system 
 
P-marking of indoor environment and of energy use means that the administrative 
or management organisation operates a certified energy management system in 
accordance with Swedish Standard SS 62 77 50. 
  
 
8.1 Description of the energy management system 
 
The organisation shall have a documented energy use management system, in accordance 
with Chapter 4 of SPCR 114E, comprising: 
 

1 Organisational structure and responsibilities: 
o Roles, responsibilities and authorities to be defined, documented and 

communicated  
 

2 Present competences and training requirements of personnel to be determined and 
ensured through the provision and appliance of appropriate routines; 

 
3 Preparation of routines for communication with internal and external contacts; 

   
4 Documentation of the management system:  

o E.g. in the form of an electronic handbook 
o Can be integrated with (for example) indoor environment, environmental 

or quality management systems 
 
5 Document control with routines for dealing with all documents: 

o Control documents;  routines, instructions, check lists  
o Descriptive documents;  descriptions and forms  

 
6 Routines for control of operational, maintenance, procurement and renovation: 

activities 
o planning, with activities, details of responsibilities, authorisations, 

resources and times 
o operating, care and maintenance instructions, including inspection 

(calibration) of meters and sensors, and adjustments of technical systems  
o monitoring results and performance, with information and documentation 

to occupants and/or users 
 
7 Routines for monitoring and metering: 

o Monthly metering of energy use and comparison against target values 
o Checking of voluntary energy requirements preferably in connection with 

the introduction the energy control system, or at least once during the 
validity period of the certificate (five years); 

o Preparation of an annual summary 
o At least one service visit every five years. 
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8 Routines for dealing with non-compliances, corrective and preventive actions: 

o Departures of monthly energy use from the target values of more than 
10 % to be documented, with a preliminary analysis of the cause and 
possible remedial actions 

o Departures of annual energy use from the target values of more than 5 % 
to be documented, with a thorough analysis of the cause, appropriate 
remedial actions and subsequent monitoring. 

 In the case of smaller non-compliances, or of non-compliances 
caused by relevant temporary factors, carry out a check within 
twelve months to ensure that the non-compliance has been 
corrected.  

 In the case of non-compliances due to changes in energy aspects, 
such as activities or businesses that require more energy in order 
to maintain the indoor environment standards, the energy targets 
must be reviewed.  

 In the case of non-compliances that cannot be dealt with within 
twelve months, prepare a more long-term plan of action and 
monitoring.  

 Notify SP, who will decide whether the non-compliance can 
safely be expected to be dealt with, and/or if the change is of 
such a type that it can be approved without renewed verification 
or change to the certificate.  

 
9 Routines for internal audits of the management system. 
 
10 Routines for management review of:  

o Audit reports 
o Energy targets  

 based on updated energy aspects, energy use, reference values 
and energy use policy 

o Non-compliances, corrective and preventive actions 
o Resources  

 
 
8.2 The purpose of the energy management system 
 
The purpose of an energy management system is to ensure the provision of the necessary 
organisation, routines, responsibilities and resources in order to achieve and maintain the 
energy targets.  It also includes, at regular intervals, review of the energy targets in 
connection with any changes of circumstances, e.g. of activities in the building.   
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9 Summary  
 

Before an approved certificate of energy use in connection with P-marking of the indoor 
environment and energy use can be issued, SP will prepare a report summarising the 
submitted documentation on the first energy analysis (FEA), determination of energy 
targets, action and maintenance plans, methods of metering and necessary equipment and 
the overall introduction of the energy use management system.  The energy efficiency 
improvement measures that are planned shall be evaluated that the measures will not 
affect the performance specification for the indoor environment. 
 
SP will identify, and notify the applicant of, where the submitted material is inadequate 
and/or where the applicant organisation/company has weaknesses, so that appropriate 
corrective actions can be taken.  SP will also actively contribute proposals for action and 
maintenance plans.  SP Certification will then check that the proposed systems have been 
installed and are operating, and will arrange for an annual surveillance inspection. 
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Appendix 1  Interview with Bostad AB Poseidon 
 
Notes from a visit to: 
Göran Leander and Tomas Lepik 
Bostads AB Poseidon, Angereds Torg 14  
16 December, 2004. 
By: Åsa Wahlström, SP Technical Research Institute of Sweden  
 
The company 

Poseidon, with 180 employees, manages 23 000 apartments throughout Greater 
Gothenburg (Angered, Kortedala, Olskroken, Karlaplan, Guldheden, Frölunda, Linné and 
Backa).  
 
Poseidon's strategy 

Poseidon has five-year plans for energy and environmental targets.  The energy plan was 
drawn up in 2000, with target values for 2005.  It set a demanding target of saving energy 
to the value of SEK 25 million per year, i.e. about SEK 1000 per apartment.  The strategy 
plan includes a work plan for optimisation of energy and operation. 
 
 
Work plan 

The work plan includes an assessment of the savings to be achieved by various means: 
 adjustment of heating systems (supply temperatures, flow rates etc.) 
 computer-controlled operation 
 billing of water use 
 measures to cut down waste of domestic hot water  
 matching services to requirements (mainly cooling) 
 weatherstripping and upgrading insulation 
 work in connection with new building and conversion.  

The target is to get down to an average energy use of 186 kWh/m2 (giving a total of 
288 567 MWh). 
 
Organisation 

Poseidon purchases all its facilities management through: 
 Riksbyggen, which has overall responsibility for facilities management. 
 Caretakers, who are responsible for facilities management of one or more 

properties (paid by Poseidon).  
 Five 'energy hunters' who are employees of five firms of consultants (ÅF VVS 

Projekt, Beng Dahlgren, Canmera Comfort, Wikström VVS Kontroll and Carl 
Bro).  Their job is to find where energy savings can be made, and to improve 
Poseidon's system, so that unnecessary energy use is quickly spotted and dealt 
with.   
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Service aids 

Poseidon uses the following service aids in order to ensure efficiency of operation: 
 Operational monitoring by a program under the name of Positiv, supplied by 

Riksbyggen. 
 Operational monitoring by the ESS200 program.  
 Temporary comfort condition measurements in the event of complaints. 
 P-marking of the indoor environment. 
 Acknowledgement and investigation of complaints. 

 
Operational monitoring 

Operational monitoring is carried out by a program under the name of Positiv (Poseidon's 
IT-baserade system i värmeövervakning [Poseidon's IT-based heating system monitoring 
system]).  All of Poseidon's properties are connected to the program, which monitors 
performance of space heating, domestic hot water and ventilation systems.   
 
The program provides a schematic diagram of the services systems of each property, with 
the ability to display on-line measurements of temperatures (set values and actual values), 
and whether fans, pumps etc. are running (under time-controlled starting and stopping).  
Each property has reference sensors in apartments and/or other areas that provide the data 
on indoor climate.  The caretakers can see the conditions in their properties in real time, 
with a historical display over the three previous days.  However, changes to operational 
performance can be made only by Riksbyggen. 
 
 
Alarms 

The program provides three levels of automatic alarms for pumps, fans, temperatures etc.: 
1. Round-the-clock alarms of events that require immediate attention (e.g. failure of 

a heating system circulation pump).  Riksbyggen responds immediately to such 
alarms.  

2. Alarms for events that can be dealt with during normal working hours (e.g. for 
replacement of a ventilation fan in a laundry utility room). 

3. Alarms to property caretakers, i.e. simpler events that can be dealt with by the 
caretaker, such as replacing fuses.   

 
Each activated alarm has an identification number and an alarm text .  Alarms are 
acknowledged by entry of indication of what has been done, which is stored by the 
system. 
 
Maintenance routines 

Some maintenance routines (those that are legally required, such as inspection of safety 
valves on expansion tanks) are already digitalised and monitored by alarms requiring 
formal acknowledgment.  Poseidon will digitalise further routines, such as replacement of 
filters, as time progresses.  
 
Complaints 

Complaints by tenants concerning temperatures are dealt with by: 
 Looking at the history of temperatures as shown by the relevant sensor  
 Long-term measurement in the relevant apartments, using mobile sensors  
 Investigation by an 'energy hunter'. 

It is only after this that any necessary performance changes can or will be made by 
Riksbyggen.  
 

 



23 

Operational monitoring 

The ESS200 statistics program is used for operational monitoring.  A few properties have 
remotely-read meters, while the caretakers report other operational data.  Electricity and 
water use are reported quarterly, and heat supplies are reported monthly.  It is intended 
that, in due course, all meters will be remotely read.  The program produces and displays 
area statistics for different properties in bar graphs, with the width of the columns 
indicating the sizes of the properties.  Energy use can be compared against the same 
month in the previous year, using values corrected for statistically average years.  The 
program also generates a forecast of expected continued use during the current year.  
 
Calibration 
Electricity, water and heat meters are calibrated by the suppliers, while temperature 
sensors are calibrated by Riksbyggen on a sample basis every second year.  This applies 
to both outdoor and indoor sensors. 
 
District heating valves are inspected during the summer (when no heating is being 
supplied) in conjunction with Göteborgs Energi. 
 
The 'energy hunters' 

Each energy hunter works one day per month in his/her district, with the following main 
duties: 

1. To analyse performance in the district, identifying properties having high energy 
use or a rising trend of energy use.  This is done by going through data for the 
properties in the ESS200 system, comparing specific energy usages (kWh/m2), 
identifying rising usage trends, operational analysis etc. 

2.  Investigating the reasons for high energy use or rising trends, by analysing 
operational data as shown by the Positiv system (alarm settings, temperatures, 
pump shutdown settings, running times, leaking valves, speed control of fans, 
lighting, daylight sensors etc.), and by visits to the site, interviews etc. 

3. Reducing energy use by making changes via the Positiv system, requesting 
adjustment of fans etc. that are not working properly by the suppliers when the 
equipment is still under warranty, or requesting Riksbyggen to carry out 
appropriate work in the property. 

4. Documenting measures or whether there is some natural explanation for the high 
energy use, and making suggestions for what could be done via renovation of the 
relevant building services systems or in connection with rebuilding (e.g. 
introduction of forecast-controlled delivery) 

5. Suggest how alarm settings etc. could be improved in the Positiv system, so that 
unnecessary energy use can be quickly identified and dealt with.  

 
The 'energy hunters' approach has been used for about a year, and has so far been very 
cost-effective, with savings of about SEK 7 million having been found.  As the 'worst' 
properties are identified and dealt with, with resulting reductions in energy demand, their 
duties are likely to change.  Poseidon can see that they might shift to concentrating on 
observation and analysis of properties having low energy use, or uncommon reductions in 
energy use, with a view to transferring the reasons to other properties.  
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Appendix 2 Interview with Borås Town Council 
 
Notes from a visit to: 
Fredrik Wahlberg 
Property Management Department 
Borås Town Council 
4 May, 2005. 
By: Åsa Wahlström, SP Technical Research Institute of Sweden  
 
 
The Property Management Department 

The Property Management Department administers about 200 properties, with a total 
floor area of about 500 000 m2.  Properties can consist of several buildings.  
 
The Property Management Department's strategy 

The Department works to an energy plan approved by Borås Town Council on 21st 
August 2003, which includes working towards an ecologically sustainable energy system.  
The plan includes the following objectives for residential and non-residential properties 
by 2010: 

 A 20 % reduction in energy use in comparison with 1998. 
 A maximum of 20 % of energy use to be supplied from fossil fuels. 
 A 20 % reduction in electricity use in comparison with 2001. 

 
Action plan 

Average energy use is somewhere below 160 kWh/m2, and work is concentrated first and 
foremost on properties with high energy use.  Active work in progress at present includes: 

 Adjustment of operational control in several larger schools, which is expected to 
produce substantial savings for a modest input.  Modern schools with modern 
control systems and equipment should not have unnecessary energy use. 

 Several larger properties have computerised district heating substations that can 
be controlled from the council's network. 

 A review of ventilation control systems in terms of their use at night and over 
weekends. 

 Replacement of oil-fired boilers, mainly by district heating or heat pumps. 
 Other measures as appropriate in connection with new building work or 

conversion work.  
 
Organisation 

Facilities are managed by the following organisation: 
 The Property Management Department has seven administrators with overall 

responsibility for facilities management (planning and monitoring of operation, 
budget, maintenance and necessary work). 

 The ten parts of the town have caretakers responsible for care and operation of 
one or more properties.  Other properties are looked after by an outsourced 
management department’s operation and care organisation. 

 The outsourced management department also has three full-time service 
technicians who provide maintenance services as needed and/or on an annual 
basis. 

 The outsourced management department has one member of staff who monitors 
energy use in all the properties and prepares work plans for necessary measures.  
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Service aids 

The Property Management Department employs the following aids in order to ensure 
efficient operation and management: 
 Many of the larger properties have operational monitoring systems (Honeywell INU 

Control and Siemens Desigi Insight). 
 The REPAB maintenance program, which records larger maintenance jobs, such as 

painting, renovation of façades etc., as they are carried out.  It is not used for 
maintenance of physical systems for heating or ventilation. 

 The ESS200 program is used for energy statistics. 
 The caretakers decide on how they will perform planned maintenance of their 

properties on a budget of SEK 70/m2.  This amount covers all maintenance such as 
painting, and not just heating or ventilation. 

 P-marking of the indoor environment. 
 Alarms from the operational supervisory system are connected to the caretakers' 

telephones. 
 The caretakers have a weekly meeting in order to update on events, exchange 

information etc. 
 
Operational monitoring 

Many of the larger properties have operational monitoring systems for heating, domestic 
hot water and ventilation.  The program provides a schematic diagram of the services 
systems of each property, with the ability to display on-line measurements of 
temperatures (set values and actual values), and whether fans, pumps etc. are running 
(under time-controlled starting and stopping).  The caretakers have computers from which 
they can monitor daily operation (direct monitoring from the district heating substations 
is too complicated for a daily routine).  The caretakers, the outsourced service technicians 
and the Property Management Department administrators all have authorisation levels for 
making changes.  It is therefore most important that all changes are documented, 
explained and signed, in the operational program, in order to avoid changes being made 
back and forth or unnecessarily excessively.   
 
Alarms 
The program has automatic alarm indication of pumps, fans, temperatures etc.  Alarms 
are divided into two categories:  those that require immediate attention on a 24-hour 
basis, and those that can be dealt with during normal working hours.  Where possible, the 
caretakers provide the first response level for dealing with faults, calling in the Service 
Department or an outside company to deal with more complicated faults.  In the case of 
serious problems, the Property Management Department is notified, and decides how the 
work will be tackled. 
 
Each activated alarm has an identification number and an alarm text .  Alarms are 
acknowledged by entry of indication of what has been done, which is stored by the 
system.  Alarms from the operational supervisory system are forwarded to caretakers' 
telephones.  
 
Maintenance  

The service technicians from the Service Department make an annual service visit to each 
property, with details from the visit being logged.  Minor faults are rectified, and any 
future maintenance needs are noted.  In addition to these visits, the legally required 
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obligatory ventilation system inspections are carried out by authorised inspectors, as are 
pressure vessel inspections and other legally required maintenance work.  
 
Maintenance plan 

The Department prepares an annual maintenance plan, under which the caretakers decide 
on planned maintenance for their properties to a value of SEK 70/m2.  This amount 
covers all maintenance such as painting, and not just heating and ventilation.  Larger jobs 
that have been carried out are noted by the caretakers in the REPAB maintenance 
program.  However, maintenance of physical systems for heating and ventilation is not 
noted there, but nor is it included in the following year's maintenance plan.  Investment 
budgets for work are sought in connection with preparing each year's maintenance plan.  
 
Complaints 

There are few complaints, and those that do occur generally relate to high indoor 
temperatures from insolation, mainly in May.  Few properties have cooling equipment, 
but ventilation systems in many properties are used for passive night cooling.  
 
Operational performance monitoring 

The ESS200 statistics program is used for operational performance monitoring.  The 
caretakers make monthly readings of heating supplies (oil or district heating) and 
electricity use, and report them to the Department, where they are entered into the 
statistics program.  The results provide documentation of energy use, and all readings are 
filed for all users. 
 
A monthly report is produced by the administrator, with monthly details (corrected for 
statistically average conditions) going back over the last three years, and shown in the 
form of bar graphs.  The program also generates a forecast of expected energy use during 
the rest of the year.  The administrator has set up realistic targets for energy use for each 
meter, and the report shows any departures from these targets.  The reports are always 
sent to the caretakers.  If departures from target values are substantial, and the 
administrator does not know why this is so, he notes this on the report.  (If the reason is 
known, then this is seldom noted.)  No further action is taken if the caretaker takes steps 
to deal with the high energy use.  The administrator files the report, although this can 
vary from one administrator to another.  
 
Calibration 

Electricity, water and heat meters are calibrated by the suppliers.  CO2 sensors and 
temperature sensors are calibrated when the controls firm makes service visits.  
 
Summary 

Each year, a report is prepared of all properties' energy use, with key indicator values and 
realistic targets, together with a presentation of work that is needed in accordance with 
the administrator's maintenance plan.  It provides input for the Council's statistics, and for 
deciding on the priorities to be given to various items of work.  The Town Council 
decides on the budget available for the work.   
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Appendix 3 Checklist for reviewing 
submitted material (example) 

 
 

Requirement element / 
function requirement 

Description Assessment 

FEA description   

FEA energy status   

FEA energy aspects   

FEA energy performance   

Previous energy efficiency 
improvement work 

  

Energy target    

Maintenance and action plan   

Method of metering and 
equipment used 

  

Energy management system   
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Appendix 4 Model form for review of FEA (example)  
 
A First Energy Analysis (FEA) must be performed before applying for P-marking.  The 
following table is a check list for ensuring that all requirements have been met. 
 
FEA requirement element  Description Assessment 
Description  (e.g.) OK 
Energy status Climate screen  
 Heating systems  
 Cooling systems   
 Ventilation  
 Lighting  
 Water  
 Control and monitoring 

systems 
 

Energy aspects Business  
 Activities  
 Surroundings  
Energy performance  Electricity   
 Heating  
 Cooling  
Previous energy efficiency 
improvement work  
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Model form for FEA description (example) 
 
Location Description 
Building name, number etc. as stated by 
property-owner 

 

Type code as shown on taxation register 
(building category) 

 

Address  
Building name, number etc. as shown in 
Swedish Land Register  

 

Property number as shown in Swedish 
Land Registry's property register 

 

Property-owner  
Name  
Address  
Registration / organisation number  
Name of authorised person / contact 
person  

 

Building data  
Floor area1   
Year of construction  
Year of conversion  
Most recent change of ownership  
  
1  Can be stated as gross floor area (BTA) or net floor area (BRA), and should be the same area as 
that used for the relevant reference values.  The area to be used for declaration of the building's 
energy performance is that bounded by the inside of the climate screen (as stated in report SOU 
2005:67). 
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Model forms for FEA energy status (example) 
 
Climate envelope 
 
Climate screen Type Proportion 

% 
Description 
(repairs, replacement, 
adjustments or other work) 

Type of 
construction 

Suspended foundation   

 Slab on ground    
 Souterrain   
 Cellar / basement   
    
Type of 
structure 

Massive / light   

    
Facade Brick, stone material   
 Wood, metal cladding, 

plaster or plastic 
  

    
Roof Slate, copper sheet, 

tiles 
  

 Concrete tiles, sheet   
 Asbestos cement, 

roofing felt  
  

    
    
Windows  Proportion of façade 

area 
E.g. 30 E.g. 80 % of window area 

on south side 
 Single-glazed  E.g. should be replaced 

within a year 
 Double-glazed  E.g. sealed glazing units 
 Triple-glazed E.g. 50 E.g. replaced in 2004 
    
    
Insulation Type Thickness Description 
 Floor   
 Walls   
 Roof   
    
Additional 
insulation 

Roof   

 Walls   
 Floor   
    
 
Further information 
Summary of further information that is of importance for energy use, such as: 

 Calculated U-values 
 Known thermal bridges 
 Recurrent / known problems 
 Work carried out (when and why) 
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Heating equipment  
 
Heat Type Proportion (%) Description 
Distribution system Waterborne radiators   
 Electric radiators   
 Waterborne floor 

heating 
  

 Electric floor heating   
 Airborne heating   
 Supply air radiators   
    
Heating system District heating   
 Oil-fired boiler   
 Natural gas boiler   
 Direct electric 

heating 
  

 Pellets boiler   
 Rock heat pump   
 Exhaust air heat 

pump 
  

 Air/air heat pump   
    
    
 
 
Operating times, heating Proportion (%) Time 
24 hours runt   
Night set back   
Morning boost   
Weekend set back   
Holiday set back   
   
 
 
 
Documentation, heating Available?  Attached 
Drawings   
Flow diagrams   
Operating instructions   
Operation and maintenance 
procedures 

  

Inspection/service records E.g.:  Yes, from 051010  
Design documents    
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Cooling systems 
 
Cooling Type Proportion 

(%) 
Description 

Distribution system Via the ventilation   
 Local coolers   
Cooling system District cooling   
 Free cooling   
 Compressor cooling   
    
 
 
Operating times, cooling  Proportion (%) Time 
24 hours   
All year   
   
   
 
 
Documentation, cooling Available?  Attached 
Drawings   
Flow diagrams   
Operating instructions   
Operation and maintenance 
procedures 

  

Inspection/service records E.g.:  Yes, from 051010  
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Ventilation 
 
Ventilation  Proportion 

(%) 
Description 

Ventilation system Natural draught   
 Mechanical exhaust 

ventilation 
  

 Balanced mechanical   
 Balanced mechanical 

with heat recovery 
  

 Exhaust air heat pump   
    
 
 
Operating times, 
ventilation 

Proportion (%) Time 

24 hour   
All year   
Night set back   
Morning boost   
Weekend set back   
Holiday set back   
Temporary boost   
   
 
 
Documentation, 
ventilation 

Available?  Attached 

Drawings   
Flow diagrams   
Operating instructions   
Operation and maintenance 
procedures 

  

Obligatory ventilation 
inspection 

E.g.:  Yes, from 051010  

Design documents    
   
 
 
Control of ventilation Type Proportion (%) 
Control sensors Occupancy sensors  
 CO2 sensor  
Time control Time switch  
 Timer  
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Lighting 
 
Lighting Type Power 

(W/m2) 
Description 

Corridors   E.g. recently replaced by 
low-energy lamps 

Workplaces    
Other areas, e.g. 
kitchenettes, toilets 

   

    
    
 
 
Control, lighting Type Proportion (%) 
Sensors Occupancy sensors  
   
Time control Time switch  
 Timer  
 
 
Water 
 
Water Type Proportion 

(%) 
Description 

Domestic hot water 
heating, storage tank 

   

Distribution system    
Domestic hot water 
piping 

   

Valves, taps, fittings 
etc. 

   

    
    
 
Documentation, domestic 
hot water system 

Available?  Attached 

Drawings   
Flow diagrams   
Operation and maintenance 
procedures 

  

Inspection/service records E.g.:  Yes, from 051010  
Design documents    
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Control and monitoring systems 
 
 
Control and monitoring 
systems 

Proportion of the building or 
property (%) 

Description 

   
 
 
Control and 
monitoring systems/ 

Type Description 

Central or decentralised monitoring  
With maintenance routines  
With alarms  
With calibration routines  

Ventilation system 

  
Central or decentralised monitoring  
With maintenance routines  
With alarms  
With calibration routines  

Heating system 

  
   
   
 
 
Documentation, control 
and monitoring systems 

Available?  Attached 

Drawings / Description   
Operating instructions   
Operation and maintenance 
procedures 

  

Log book   
   
 
 
Energy monitoring systems 
 

Interval Energy 
form/carrier 

Reading -  
manual/automatic Monthly Quarterly Annually 

Electricity      
Heat     
Cooling     
Water     
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Model forms for FEA energy aspects (example) 
 
 
Activity Proportion (%) Description  

of factors affecting 
internal loads 
(design and actual 
occupancy load, 
indoor temperature 
requirements etc.) 

Description  
of factors affecting 
electricity use  

Residential  E.g. 5 apartments 
with 12 residents 

 

Hotel    
Restaurant    
Offices and 
administration 
buildings 

  E.g. 1 computer per 
employee  
E.g. Including dining 
room 

Shops/storage, 
foods 

   

Shops/storage, 
other retail 

   

Health care    
Training / schools    
Sports facilities    
Theatre, concerts, 
conference halls 
etc. 

   

Other    
…..    
….    
Activity In use   
24 hours    
Daytime    
Evenings    
Night    
Weekends    
    
Significant 
energy aspects 

In use  Description 

Aspect (e.g. need 
for sunshading) 
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Model forms for FEA energy performance (example) 
 
Energy performance covers all input energy in the form of, and identified as, electricity, 
heating and cooling, with heating and cooling allocated to their relevant energy sources or 
energy carriers.  The material must include historical values of input energy (preferably 
three years'), corrected as applicable for a statistically average climatic year, i.e. that heat 
energy used for space heating should be corrected, while that used for domestic hot water 
heating should not be.  Figures can be taken from archived statistics or from going 
through old energy bills.  In addition, the information must include data on CO2-
equivalent emissions arising from the energy use. 
 
 
Energy supplied 
(corrected for 
average climate 
year) 

Year 
1 
MWh 

Year 
2 
MWh 

Year 
3 
MWh 

Avera
ge 
MWh 

CO2 / 
kWh 

CO2 
total 

kWh/
m2

Electricity         
Oil         
Gas         
District heating        
District cooling        
Free cooling        
Compressor 
cooling 

       

…..        
…..        
Total heating        
Total cooling        
Total electricity         
 
 
Water usage Year 1 

m3
Year 2 

m3
Year 3 

m3
Average

m3
m3/m2

Domestic hot water      
Total water usage      
 
Total energy use is apportioned over the area of the building.  The net floor area bounded 
by the inside of the climate screen is that to be used for energy declarations.  Gross floor 
areas or usable floor areas may be needed for reference values.  
 
Monthly, statistically corrected figures must be given for each service meter (e.g. 
printouts from a statistics program or monthly values on an Excel sheet) in order to be 
able to assess the monthly energy target. 
 
Energy declaration figures must be on a per-building basis in order to provide complete 
data.  This is why it is necessary to provide figures from each individual meter, and to 
indicate to which building the values apply, so that the energy quantities can be correctly 
assigned.   
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Energy efficiency improvement measures that have been applied 
 
Presentation of follow-up of previously applied energy efficiency improvement measures.  
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Appendix 5 Model form for determination of energy 
objectives (example)  

 
Performance, 
average 
 

Reference 
value 
kWh/m2

Energy target 
 

CO2 equivalent Energy 
target 
(corrected 
for average 
climate year) 

MWh kWh/m2  kWh/m2 MWh Per  
kWh 

Total 

Electricity         
Oil         
Gas         
District 
heating 

       

District 
cooling 

       

Alternative 
energy 
source in the 
vicinity 

       

…..        
Total heating        
Total 
cooling 

       

Total 
electricity  

       

Total energy 
use 

       

 
 
CO2 equivalents 
 
Greenhouse gas emissions must be presented in the form of total Global Warming 
Potential (GWP), i.e. as g CO2-equivalents in a 100-year perspective.  GWP can be 
calculated using the relevant characterisation factors for each substance from the 
following equation: 
 
 CO2 · 1 + N2O · 310 + CH4 · 21 + SF6 · 23900 (g CO2-equivalents) 
 
When calculating GWP, use reference values for emissions from each form of energy.  
These can be calculated, for example, by EFFem, which is an internet tool that can be 
freely downloaded from www.effektiv.org/miljobel.  The calculation methodology used 
in the program is described in Wahlström (2003). 
 
 
Voluntary energy requirements for individual components 
 
The above-described energy target can be complemented by special voluntary 
commitments in respect of energy performance of particular individual equipment in, or 
elements of, the building.  Such additional targets can be appropriate in connection with 
replacement of equipment, conversion of buildings or for new buildings.  One or more 
voluntary energy targets can be considered in each individual case.  Examples of 
voluntary energy requirements include: 

• Thermal insulation / transmission losses 

 

http://www.effektiv.org/miljobel
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• U-value requirements for particular parts of the building (W/m²K): 
• Exterior walls  
• Roof spaces  
• Windows  

• Total U-value limits (W/m²K): 
• An average value for the entire envelope area  

• Air treatment systems 
• Temperature efficiency of heat exchangers (70 %) 
• SFP [kW/m³] – for entire air treatment systems 
• Electrical power / design cooling power  (kW/kW) 
• Installed cooling power (W/m²) 

• Lighting and electrical equipment  
• HF lighting  
• Maximum lighting power in corridors (W/m²) 
• Maximum power at workplaces (W/m²) 

• Use of water  
• Domestic hot water (l/year) 
• Cold water (l/year) 
• Low-flow taps  
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Appendix 6 Model form for measurement methods 
and equipment (example)  

 
Diagrams of metering systems, e.g. from monitoring systems or plan drawings of all 
building services systems: 

 Heating 
 Cooling 
 Ventilation  
 Water 
 Lighting 
 Control and monitoring systems 

 
 
Energy supplied 
(corrected for 
average climate year) 

Description 
 

Area 
 

Area, m2

Electricity meter 1 Borås Energi, 
induction meter 

Building no. 1 542 

Electricity meter 2 Borås Energi Buildings nos. 2 and 
4 

342 

Oil meter 1  Own, volume flow 
meter 

Building no. 3  

Oil meter 2    
Gas meter 1     
District heating 
meter 1 

   

District heating 
meter 2 

   

District cooling    
…..    
…..    
Total heating    
Total cooling    
Total electricity     
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Appendix 7 Model form for energy management 
system (example)  

 
The organisation must have a documented management system for energy use, in 
accordance with Section 4 of SPCR 114e, e.g. in the form of a written instruction manual.  
The following table is a check list of the requirements for such a management system, to 
ensure that it complies with the requirements of SS 62 77 50. 
 
Content Description Assessment 
Organisational structure 
and responsibilities 

E.g. described in the 
manual 

E.g. OK 

Training requirements and 
competence of personnel 

  

Routines for 
communication 

  

Documentation of 
management systems 

E.g. Electronic guide, 
available on the domain 

 

Routines for document 
control 

  

Routines for activities 
control 

  

Routines for monitoring 
and metering 

  

Routines for dealing with 
non-compliances, 
corrective and preventive 
actions 

  

Routines for internal 
system audits 

  

Routines for management 
reviews 
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