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1. Preface
1.1 Energy and M&E Engineering Committee
Sustainability is a central issue for value-oriented corporate management in the real estate industry,
as it is important to meet the national and global expectations of stakeholders and of society as a
whole. Accordingly, trends in ecological sustainability as well as in the economic and social dimensions have a decisive influence on energy and building technology issues.

to boost the competitiveness of the companies by enhancing their internal transparency. Benchmarking will make monitoring and evaluating consumption figures so much easier, while owners and
occupiers will be better informed and relevant cost cutting measures will be initiated, reviewed and
documented after existing optimisation needs have been addressed.

The freedom of action available to the real estate industry and its players is essentially governed
by the provisions of laws, directives or standards. Cases in point are the German Energy Saving
Ordinance (EnEV), the Renewable Energy Heat Act (EEGWärmeG) and the DIN 18559 standard.
These include elaborations on the energy efficiency of buildings. Yet the real estate industry is often
confronted with the dilemma that some of the climate policy objectives defined by the lawmakers
are at odds with the economic considerations of investors or socio-political issues. That being said,
sustainability has been recognised as a factor that promotes the future viability of real estate and
influences investors’ strategic actions in the implementation of energy-efficient construction and
building technology. Enhancing transparency through benchmarking can expedite the process of
making the progress in sustainability issues measurable via an improved data pool, while also documenting industry’s efforts.

The guideline is meant to encourage industry players to consider benchmarking as a specific aspect of sustainability that is essential for putting sustainability in a standardised perspective on
the company level. It translates the recommendations for action contained in the ZIA Sustainability
Guideline and its industry code into hands-on guidance. The ZIA is aware that the introduction of
benchmarking represents a long-term process that needs to reconcile lofty expectations with what
is feasible on the ground. Still, the guideline before you is intended as another step forward in this
ongoing process.

In recent years, the ZIA Committee on Sustainability, Energy, and Environment (NEU) already discussed the issues “technical-environmental benchmarking” and “reporting” in depth, and this discussion will be continued in the restructured committees “Energy and M&E Engineering” and “CSR.”
Based on macro-societal mega trends such as climate change or the demographic change, and
going beyond traditional reporting, the existing ZIA guideline “Technical-Environmental Sustainability
Measurement in Real Estate Portfolios” represented a first step towards benchmarking among the
various real estate types and portfolios. To live up to the comparability needs, e.g. of comparing the
consumption volumes and carbon dioxide footprints of buildings and their use, the ZIA lately compiled a data sheet which facilitates the benchmarking of buildings.
It should be borne in mind that the benchmarking pools and sustainability ratings used by companies
around the world are subject to differences. So, ensuring comparability for the German market as
far as the deliverable data goes is of paramount importance. Evaluating benchmarks is the very
prerequisite for determining whether and which buildings have an above- or below-average energy
consumption. It is the only way to raise optimisation potential in a regular manner by optimising
operations, reducing consumption and reviewing them through follow-up benchmarking during the
next period. From a commercial point of view, what should be discussed are the internal information
on benchmarks that companies intend to publish. The idea underlying benchmarking is, of course,

Matthias Böning			Klaus-Peter Hesse
Chairman of the EM&E Committee
Managing Director of ZIA
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1.2 Transparency and Benchmarking Committee

1.3 Acknowledgement to the Workshop

Given the ambitious political climate goals, the real estate industry faces the challenge of having to
meet ever higher requirements, particularly in regard to environmental sustainability.

We should like to take the opportunity to thank the “Sustainability Benchmarking” workshop!

The dilemma this creates for investors is that coercive measures can rarely be turned into economically rewarding propositions right away. The ZIA therefore favours voluntary commitment and an
emphasis on harmonising the environmental, economic and social sustainability. For the time being,
however, no data basis exists that could be used to measure the progress made and to document
it for the body politic.

Dr. Peter Mösle, Drees & Sommer (draft)

In other countries, data pools have already evolved that make it possible to benchmark the sustainability of real estate portfolios and companies. The jointly conducted analysis revealed that these
rely on different data bases, different aggregation bases and different cleansing procedures, and
indeed that they differ even in terms of the properties analysed (single assets, portfolios, companies).
Taking the limitations of these systems as point of departure, at least the attempt should be made to
propose a standardisation of the fundamental data on a per-building basis for the German market.
Although the ZIA member companies feed their data into the various systems, preparing the data
for analytic purposes can at times be tricky. Moreover, comparing individual properties and entire
portfolios is bound to fail unless standardised parameters are used. For instance, it is important to
aim for a uniform definition of floor area to permit a sensible comparison of properties.
This is why the joint workshop was set up—to make a collective contribution to the effort to increase
the data transparency of the German real estate industry and thereby to help the latter to get ready
to face the challenges of tomorrow.

		

Norbert B. Löffler, Apleona

			

Dr. Thomas Beyerle, Catella						

Olaf Kretke and Birgit Otte, DEKA					

Andreas Zehmer, RREEF Investment				

Torsten Butz, Generali Real Estate S.p.A.				

Maria Hill, ECE						

Dr. Thomas Beyerle			

Dr. Stefan Rabe

Dr. Thomas Beyerle			
Chairman of the T&B Committee		

Dr. Stefan Rabe
Managing Director of the ZIA

Volker Roehl, Strabag-PFS						
								
				
Elena Winter and Alexander Roth, Union Investment

Project Management: Sabine Georgi and Thies Grothe.

9

Sustainability Benchmarking – What Should Be Compared and How?

10

2. Introduction
The purpose of sustainability reporting is to
profile the qualities of a company in regard to
economic, environmental and social aspects,
and thereby to provide information on its longterm viability as far as these sustainability dimensions are concerned. Climate change and
demographic change are macro-societal mega
trends that also impact the opportunities and
risks that companies in the real estate industry
face. In the real estate as in any other industry, standardised sustainability reporting is a
prerequisite for sustainability benchmarking.
Its benefits include more transparency and
competition, significantly improved monitoring
and assessment of consumption figures, more
comprehensive information for owners and users, and not least a reduction of costs.
This is where the ZIA workshop for sustainability benchmarking comes into play. Its purpose
is to draw up a recommendation for the easiest
way to set up a benchmarking system. A standard should be developed that would achieve the
comparability of properties and portfolios both
at a given point in time and over time.
Benchmarking understood along these lines
represents the next evolutionary step from
the one-off aggregation of data on the property level. The process would admittedly be
integrated into existing models and initiatives,
including GRESB (Global Real Estate Sustainability Benchmark), GRA (Green Rating Alliance),
CDP (Carbon Disclosure Project) as well as the
guidelines of UN PRI (UN Principles for Responsible Investment) and GRI (Global Reporting
Initiative). To the extent sustainability becomes
measurable, it will also become comparable.

3. Point of Departure:
Economic Implications of the
Benchmarking Culture
Sustainability benchmarking invests the asset
class of real estate with a high potential to address sustainability issues and to contribute to
a lower environmental impact. Sustainably designed and managed properties are principally
suitable as relatively stable and long-term investment products for investors because they
promise greater security. They stand to benefit
from preventive measures implemented to meet
future environmental regulations and increasing
tenant expectations. From an investor’s point of
view, however, the subject area remains fraught
with a lack of clarity and credibility. It is a clear
indication that the market’s transparency remains insufficient, a fact that hampers investment analyses and decision-making processes.
This includes evidence of economic benefit
as yet another transparency factor. Due to the
young age of sustainable real estate investment
products, the actual value-added is impossible
to quantify and thus cannot be included in the
analysis. There is simply a lack of long-term
experience with investment products optimised
for sustainability.
Institutional investors such as insurance companies, pension funds and banks are already
in the process of restructuring their real estate
portfolios. Going forward, they intend to raise the
share of sustainable properties in these portfolios. This means that the market has enormous
potential for absorbing new sustainable real
estate products. As far as the real estate stock
goes, existing properties qualify for the market
as much as new schemes. But properties with
optimisation potential must, of course, satisfy

requirements relating to rental agreements and
creditworthiness in addition to the sustainability aspects so as to match the parameters set
by the aforesaid investors and their investment
strategies. But once such property developments are concluded, these optimised assets
generally meet the expectations of institutional
investors. With this in mind, it makes sense why
the few “sustainable new-build properties” may
be comparable, but still remain a niche investment category of their own. The fact vindicates
the criticism that it is a category more or less
out of touch with the overall market.

tions that would in turn enhance the risk/reward
position. But the greatest source of unease for
investors when making an investment decision
is—in addition to the lack of suitable properties
and of data on their sustainability—the lack
of transparency on the market, because poor
comparability makes it hard for them to identify
sustainable real estate investment products and
to measure their performance. It is this sort of
comparability that would at least to some extent
be achieved by the ZIA’s sustainability benchmarking project.

The greatest contribution to capital growth for
sustainable real estate investment products is
therefore made at the property level and in the
benchmarking process for existing properties.
Benchmarking could thus be considered a stimulus for optimisations that, once undertaken,
are likely to have an impact on the level of the
real estate investment product. There is, however, no verifiable evidence that valuations will
be improved or at least stabilised by optimisa-

4. Starting Point:
Existing Guidelines
The sustainability management of existing
properties divides into three levels: the portfolio
level, the building level, and finally the level of
elements and installations. Each level has its
own targets and requirements regarding processes, tools, and benchmarks to be integrated.

Levels of sustainability management
Aspect

Portfolio

Building

Element/ Attatchment

Sustainability criteria

- Key Performance Indicators
(KPI´s)
- Corporate Reporting
(GRI, ...)

- Green building certification
systems
- Company-owned rating
systems / catalogs
Holistic object evaluation

Individual technical quality

Objective

Identification of good/bad
performer

Holistic object evaluation

Analysis and improvement
measures

Strategy

Superior (portfolio, funds)

Benchmarking

International and/or market
related

Object-related
Market-related and/or
object-related

Object-related

Increase of transparency and knowledge
Improvement of the building strategy
The 3 levels of sustainability management
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KPI

Within the framework of developing the new
benchmarking guidance, a phased model was
chosen to serve as simple opening stage for determining the carbon dioxide (CO2) footprint of
buildings. In phase 1, the KPI are aggregated as
sum total. Phase 2 is intended for the aggregation drilldowns that are prerequisite for the actual
benchmarking.
5.1 Phase 1
A) Aggregation of the consumption of
primary fuels:
•
•
•
•

Coal
Gas
Oil
Wood

B) Aggregation of the consumption of
secondary energy
•

Heating and cooling energy consumption

The current processing status is that indicators
have been agreed on and that these will now
serve as basis for defining benchmarks. The indicators, when introduced, will always be polled
on the property level and merely be aggregated
on the portfolio level.

5.2 Phase 2

Electricity (regardless of use – heat, power,
cooling)

Power consumption

The latter guidance already included the recommendation for portfolios to use shared indicators from overlapping activities as the basic key
performance indicators (KPI) needed (see table).

5. Proposing a Phased Model

Water consumption

The purpose of the workshop is to develop a
benchmarking basis at the property level.
In the process of drafting the guidance, the
workshop relied on the valuable findings contained in the “Guideline for the Introduction of
Sustainability Measurement in Real Estate Portfolios.”
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Unit 1

Unit 2

Oil consumption for heating

kWh

CO2

Natural gas consumption for heating

kWh

CO2

Coal used for heat generation

kWh

CO2

Power consumption for heat pump,
market mix

kWh

CO2

Power consumption for electric
heating, market mix

kWh

CO2

District heat consumption for heating

kWh

CO2

Calculated power consumption figures
for heat pump or electric heating
from certified green electricity or
self-produced electricity

kWh

CO2

Heat from solar thermal energy

kWh

CO2

Wood pellet consumption for heating

kWh

CO2

Wood chip consumption for heating

kWh

CO2

Common-area electricity, market mix
(not incl. special consumers)

kWh

CO2

Tenant-consumed electricity

kWh

CO2

Common-area electricity, certified
green electricity (not incl. special
consumers)

kWh

CO2

Common-area electricity, photovoltaics + wind power (not incl. special
consumers)

kWh

CO2

In-house cogeneration of power/heat

kWh

CO2

Miscellaneous
Registration of cooling devices

kWh

Power consumption for heat pump,
certified green power

kWh

Power consumption for electric
heating, certified green power

kWh

Power consumption for heat pumps,
using self-generated power (PV
system)

kWh

Power consumption for electric heating, using self-generated power

kWh

Power consumption, special consumers (data centres)

kWh

Drinking water consumption

cu.m

n/a

Drinking water consumption, special
consumers (e. g. cafeterias)

cu.m

n/a

Consumption of ground and surface
water

cu.m

n/a

Consumption of rainwater

cu.m

n/a
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6. Benchmarking Basics – Data
Cleansing

6.1 Climate Data Cleansing
The correction factor for climate, f_C, is calculated as the ratio of heating degree days according to VDI 3807/ Sheet 1 for the measurement year and the region in [Kd/a] relative to
the reference weather station of each region.

Pursuant to EN 15643/1 (sustainability of construction works), an assessment comparing
buildings is meaningful only if the respective
type of use, climatic conditions, and market are
identical, among other criteria. Strictly speaking,
this would make a comparison among existing
properties impossible. In order to permit the introduction of KPI-based building benchmarking
nonetheless, the measured data and constraints
should be adjusted to be as standardised as possible (see figure). The following parameters for a
drilldown by building category and measurement
adjustment should be considered:

f_C = HDD_actual / HDD_Ref

Classification by category:
•
Type of use
•
Market segment / location
•
Optional: Building size
Adjustment of the measurement data
(“normalisation”)
•
Climate
•
Vacancy rate
•
Special consumers
The benchmark is calculated by converting the
adjusted consumption data into a per-squaremetre rate.
Adjustment function		

reference value

adjusted consumption data		

benchmark
The principle of Benchmark definitions

Under the 2-stage model, the data is only adjusted for vacancy rate and special consumers
in the first phase. The adjustment for climatic
conditions requires a separate aggregation of

consumption figures and cannot be applied until
the second phase.

with
correction factor climate per year in [-]
f_C
HDD_actual heating degree days during the
measurement year for Reference
region
HGT_Ref Heating degree days as long-term
average

Climate zone
Description
		

Classification according to heating degree days (HDD) /
cooling degree days (CDD)

Exemplary countries

1

Very hot climate
(tropical zone)

CDD (10°C) > 5000

United Arab Emirate,
Malaysia, India

2

Hot climate
(subtropical zone)

3500 < CDD (10°C) ≤ 5000

Peru, Taiwan, Brazil

3

Warm climate

Wet / Dry regions: 2500 < CDD (10°C) ≤ 3500 Maritime regions:
CDD (10°C) ≤ 2500 and HDD (18°C) ≤ 2000

Mexico, China, Japan,
Uruguay, Charlotte (USA)

4

Mixed climate

Wet / Dry regions: CDD (10°C) ≤ 2500 and
2000 < HDD (18°C) ≤ 3000 //
Maritime regions: 2000 < HDD (18°C) ≤ 3000

Spain, Turkey, Korea,
Iselin (USA), Chile

5

Cool climate
(Moderate zone)

3000 < HDD (18°C) ≤ 4000

Germany, Kazakhstan, Belgium,
Czech Republic, Netherlands,
Denmark, UK, Beachwood/
Florham Park/Wyandotte (USA)

6

Cold climate

4000 < HDD (18°C) ≤ 5000

Shakopee (USA),
Stockholm (Sweden)

7

Very cold climate
(polar zone)

5000 < HDD (18°C) ≤ 6000

Canada, Iceland

8

Subarctic climate
(subpolar zone)

HDD (18°C) < 7000

Canada

CDD = cooling degree days; HDD = heating degree days

Actual consumption data		
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The ASHRAE 90.1-2010 standard divides the
world’s climate zones into 8 regions. Since the
relevant heating energy demand is limited to
regions 3 to 8, the data for buildings in regions
1 and 2 require no climate-based adjustments.
For the time being, the measured data by cooling degree days (CDD) remain unadjusted.

Image credit: Klett.de

Definition of the reference heating degree days
(HDD)
per region:
•
Climate zone 1: no heating adjustment
•
Climate zone 2: no heating adjustment
•
Climate zone 3: HDD = 1,500 Kd
•
Climate zone 4: HDD = 2,500 Kd
•
Climate zone 5: HDD = 3,500 Kd
•
Climate zone 6: HDD = 4,500 Kd
•
Climate zone 7: HDD = 5,500 Kd
•
Climate zone 8: HDD = 6,500 Kd
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Example: climate zones of cities in Europe

Climate zones acc. to ANSI/ASHRAE/IES standard 90.1-2016: Energy Standard for Buildings Except Low-Rise Residential
Buildings (I-P edition) – available at a charge

Classification of the 30 largest cities in Europe

Example: climate zones of US cities

Classification of the 30 largest US cities

Rank

City

Country

Population

Climate
zone

Rank

1

Moscow

Russia

12,054,243

6

2

Istanbul

Turkey

9,301,455

3

3

London

United
Kingdom

8,538,689

4

4

Saint
Petersburg

Russia

5,191,690

6

5

Berlin

Germany

3,512,429

5

21

6

Madrid

Spain

3,141,991

4

22

7

Kiev

Ukraine

2,887,974

5

8

Rome

Italy

2,884,676

3

9

Paris

France

2,241,346

10

Minsk

Belarus

11

Bucharest

12

Climate
zone

Rank

City

US state

residents

Climate
zone

Rank

City

US state

residents

Climate
zone

1,669,552

4

1

New York City

New York

8,175,000

4

16

Fort Worth

Texas

741.000

3

1,604,555

3

2

Los Angeles

California

3,793,000

3

17

Charlotte

731.000

3

Ukraine

1,452,887

6

3

Chicago

Illinois

2,696,000

5

North
Carolina

Germany

1,442,465

5

4

Houston

Texas

2,099,000

2

18

Detroit

Michigan

714.000

5

19

El Paso

Texas

649.000

3

20

Memphis

Tennessee

647.000

4

City

Country

residents

16

Belgrade

Serbia

17

Barcelona

Spain

18

Kharkiv

19

Munich

20

Milan
Sofia

Italy
Bulgaria

1,344,110
1,316,557
1,267,760

4

5

Philadelphia

5

Nizhni
Novgorod

Russia

7

23

Prague

Czech
Republic

1,259,079

5

4

24

Kazan

Russia

1,205,651

7

1,938,280

6

25

Samara

Russia

1,171,820

7

Romania

1,883,425

5

26

Brussels

Belgium

1,163,486

4

Vienna

Austria

1,840,573

4

27

Russia

1,114,806

5

13

Hamburg

Germany

1,778,171

5

Rostov on
Don

14

Budapest

Hungary

1,744,665

5

28

Ufa

Russia

1,105,667

7

15

Warsaw

Poland

1,729,119

5

29

Birmingham

United
Kingdom

1,101,360

5

30

Cologne

Germany

1,060,582

5

Pennsylvania

1,526,000

4

6

Phoenix

Arizona

1,446,000

3

21

Baltimore

Maryland

621.000

4

7

San Antonio

Texas

1,327,000

3

22

Boston

618.000

5

8

San Diego

California

1,307,000

3

Massachusetts

9

Dallas

Texas

1,198,000

2

23

Seattle

Washington

609.000

5

24

Washington

D.C.

602.000

4

25

Nashville

Tennessee

601.000

4

26

Denver

Colorado

600.000

5

27

Louisville

Kentucky

597.000

4

28

Milwaukee

Wisconsin

594.800

5

10
11
12
13

San Jose
Jacksonville
Indianapolis

California
Florida
Indiana

946.000
822.000
820.000
805.000

3
2
5

San
Francisco

California

3

14

Austin

Texas

790.000

2

29

Portland

Oregon

593.800

4

15

Columbus

Ohio

787,000

5

30

Las Vegas

Nevada

584.000

5
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Calculation of energy consumption

EC_C = f_C x EC
with
f_C
f_C
EC

annual energy consumption, adjusted for climate, in [-]
climate correction factor per year in [-]
measured annual energy consumption, in [-]

6.2 Vacancy Data Cleansing
Vacancy adjustments should be carried out for

evaluation. A vacancy adjustment thus effectively

vacancies exceeding 5% (excepting hotels) but
may not be undertaken for vacancies greater than
50%. Properties showing a vacancy rate in excess
of 50% should be excluded from the

implies the projection of full occupancy for a given
building.
This increases consumption in proportion to the
percentage of vacancies.

annual energy consumption adjusted for vacancy and climate in [-]
annual vacancy percentage (for 5% < p_V < 50%) in [-]
annual energy consumption, climate adjusted, in [-]

Benchmark values for vacancies.
Benchmark
values
Vacant

Unit

Office

Retail

Hotel

Logistics

•

The use types retail and hotel generally include
no special consumers.

parability. The reference should represent the
energy reference area, as elaborated.

ERA = f_area_type x A_type – A_SC – A_parking areas

6.3 Data Cleansing Reference Area and
Special Consumers
are adjusted by the power consumption of special
consumers (assuming that tenant consumption
data are available), which may necessitate a revision of the reference area. This section will

•

large data centres that also serve other
buildings (i.e. no servers for in-house office use)
Kitchens (commercial kitchens, not
household kitchens or kitchenettes)
Lab areas

annual energy consumption adjusted for vacancy and climate and
reduced by special consumer in [-]
annual energy consumption
special consumer1

Next, the figures adjusted as outlined above
need to be converted into floor area so as to
create an area reference and establish com-

with
f_area
elaborate the calculation of the energy reference area (ERA). The ERA represents the heated,
cooled or ventilated net internal area (NIA) without
the floor area used by special consumers.
If the consumption of each occupier

•

Identification of Reference Area

%
5
5
0
5
Consumption adjustments for vacancy will be undertaken only if the tenant consumption figures are known.

The energy consumption data of a given building

table below should be used to determine the
energy reference area. The following occupier
types qualify as special consumers:

EC_V_C_S = EC_V_C – EC_s
with
EC_V_C_S
		
EC_S

EC_V_C = (1 + p_C) EC_C
with
EC_V_C
p_V
EC_C

is known, A) the total consumption for the
entire floor area should be established before breaking it down into B) the consumption
of the common parts areas and C) the total
consumption of the lettable areas. This is the
status to be achieved. However, since statutory
requirements regarding data protection in particular conflict with the measurement of tenant
consumption, only the consumption figure B)
should be posted in this case and the fact duly
noted.
Where available, all figures should be based
on the energy reference area; alternatively, the

19

A_type
A_SC
A_Parking areas
		
		

(1)

for the conversion factor of each use type, see Table 1
total area used, depending on use type, LFA and GIA
each without car park area
floor area of special consumers
floor area of parking spaces, incl. construction areas
(please note the floor area projection for those areas
where only the number of parking spots is known.

If adjustments for climate are undertaken, they should include the consumption of special consumers, too.

1
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8. Outlook

Surface area conversion factors

Type of use

ERA/LFA (A_type = LFA)

ERA/GIA (A_type = GIA)

Office

0.9

0.85

Retail

0.92

0.92

Hotel

0.9

0.85

Logistics

0.9

0.85

If energy consumption is not included in the lettable area, the energy reference area should be
adjusted accordingly.

Conversion factors for the floor areas/table 1, parking areas

A_Parking areas = S_P x A_SP
with
S_P

number of parking spots

A_SP

area per parking spot

Area per parking spot

25-30 sqm
per parking spot (gross)

7. Processing Status
An initial reconciliation with the platforms
and organisations on the market that provide
consumption data for buildings worldwide has
already been carried out. It returned a high degree of consistency with the GRA, GRESB and
Greenprint data as well as with data available
on the national level from the DGNB (German
Sustainable Building Council) or the Scope
Rating.

Based on the preliminary work detailed in the
Sustainability Measurement Guidelines, the
workshop has set itself the goal to arrange a
standardised cleansing process for consumption data with these organisations, the idea being to make the relevant benchmarks available
via the platforms and to continuously review the
ongoing long-term developments of the KPIs.

The workshop intends to make a set of simple
tools available to Germany’s real estate industry players that should permit the standardised
collecting and reporting of relevant data.
The plan is now to check to what extent these
data may be used for other purposes as well,
such as reporting within the framework of industry energy networks or for CSR reporting.
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List of Acronyms
ASHRAE 90.1-2010 Energy Standard for Buildings Except Low-Rise Residential Buildings – In
		
2007, the standard was updated, and has been consistently revised
		
ever since: It covers a number of building aspects, such as
		
hot water, heating and lighting
area per parking spot
A_SP		
footprint of special consumers
A_SC		
footprint of parking areas, incl. construction areas (please note here
A_Parking areas
		
that the floor area measurement is projected if only the number
		
of parking spots is known).
total area used, depending on use type, LFA and GIA, in each case
A_type		
		
without car park area
German Institute for Standardisation (DIN): Sustainability of Construction
DIN_EN 15643/1
		
Works – Assessment of the Sustainability of Buildings – Part 1: General
		
Parameters; German version EN 15643-1:2010
ERA		
energy reference area
EC		
measured annual energy consumption, in [-]
annual energy consumption adjusted for climate, in [-]
EC_C		
annual energy consumption adjusted for vacancy and climate, in [-]
EC_V_C		
annual energy consumption adjusted for vacancy and climate and reduced by
EC_V_C_S		
		
special consumers, in [-]
energy consumption of special consumers
EC_S		
conversion factor, depending on use type, see Table 1
f_area		
climate correction factor
f_C		
heating degree days during measurement year for reference region
HDD_actual		
heating degree days, long-term average, acc. to ASHRAE 90.1-2010 for
HDD_Ref
		
reference region [-]
Kd/a		
degree day per year
annual vacancy percentage (for 5% < p_V < 100%) in [-]
p_V		
LFA		
lettable floor area
GIA		
gross internal area
NIA		
net internal area
energy consumption, special consumer, estimated value
EC_S EST.		
energy consumption adjusted for vacancy and climate and reduced by
EC_V_C_S EST
		
the estimated special consumer
conversion factor, depending on use type
f_area		
CHP		
combined heat and power (cogeneration)
VDI 3807/ Sheet 1, VDI Guideline: VDI 3807/ Sheet 1, Consumption Ratios for Buildings – Basics from
the Association of German Engineers
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