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Summary 

In the paper two simplified methods of building sustainability assessment based on 
quantitative and qualitative analyses are presented. The methods are spinoffs of the 
SBTool [1], first one was elaborated under the STEP project[2] performed at Warsaw 
University of Technology, and the second under the project NEW EXPERT [3] executed 
by Energy Conservation Foundation. The quantitative assessment is based on characteristic 
parameters for comparison between values for existing buildings and reference ones. Five 
factors are taken into account: energy use for heating, pollution emission, water use, waste 
production and building lighting. The second method: qualitative assessment is based on 
rating of areas and criteria for the environmental impact of building. The evaluation is 
done for five main areas: load on environment and environment aspects both based on 
LCA, outdoor, indoor environment and building economy based on assessor’s subjective 
opinion. Both simplified methods can be easily used by designers, architects and energy 
consultants for labeling of buildings and were elaborated in order to enhance their market 
offer. 
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1 Introduction 

The issues of building assessment have been the subject of research, standardization and 
development for many years. In common understanding, the word assessment (evaluation) 
is often associated negatively, and the world sustainability (integrated) draws attention to a 
wide range of such assessments, and deepens this association. Irrespective of different 
types of such bias, the assessment methods and the evidence of their application are 
widespread today, for example, to obtain the CE mark allowing the product to enter the 
European market it has to be assessed using the relevant European standard. Results of 
evaluations are confirmed by certificates, which inform that the object meets the 
requirements. 

In general the assessment refers to many activities and entities and may be done for 
management purposes - ISO 9000, environmental management purposes - ISO 14000 or 
also lately, to verify the relevant requirements such as e.g. the building's energy 
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performance induced by implementation of EPBD in Europe. The ISO standards 
constitutes formal and official way of assessment whereas in many countries different 
paths of certification beyond those defined by ISO exist. Some of these approaches are 
bottom up (industry or environmental NGO driven), some are initiated and managed by 
national authorities. The proposed methods are examples of bottom up approach. 

International efforts to reduce greenhouse gas emissions and resource use stimulated 
development of environmental impact assessment of buildings methods [1] [2], and further 
the assessment methods taking into account buildings’ impact on economic and social 
issues reflecting buildings’ contribution to sustainable development. In recent years, the 
increase of interest in environmentally friendly and sustainable buildings was noticed and 
resulted in large design and research activities. There are many different systems of 
buildings  assessment, among which the best known is the British system of evaluation 
BREEAM (1990) (Building Research Establishment Environmental Assessment Method). 
British system is already in use for the assessment of commercial buildings in UK. The 
demand for assessment was first created for office buildings, as many potential tenants 
required to show their stewardship to environment. In Canada on the basis of BREEAM, a 
similar system called BREEAM Canada (1992) and later BEEPAC (1994) were developed. 
In the U.S., system known as LEED (1998), is currently developed by the U.S. Green 
Building Council with financial support from large governmental and private organizations 
working in the construction sector. In addition, there is a number of other methods that use 
a life cycle assessment of construction products, or the whole building LCA (Life Cycle 
Assessment), such as ECO QUANTUM (1998) (Netherlands), ECO-PRO (Germany), 
ESCALE (1998) EQUER (France), ECOEFFECT (1998) Sweden, ECOPROFILE (1998) 
Norway, Athena (Canada) CASBEE (2004) Japan, E-Audit (2002) Poland, ITB-BEE 
(2008) Poland. 

 
Fig. 1 Tools for environmental assessment of buildings in the world [2]. 
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Nearly every country within the last 10 years has developed its own assessment system. 
This trend stimulated ISO by TC 59 SC 17 and CEN by TC 350 to undertake works 
towards development of standards which describe framework for building assessment, 
methods to be used for evaluation of different criteria and process of building data 
inventory to be further applied in the assessment. Many of these methods are following the 
requirements of Life Cycle Assessment but such important issues as the internal comfort in 
the building, social or economic issues are not covered by standard LCA. It should also be 
noted that currently available methods of building evaluation may seem to be quite 
complex and require qualified assessor and educated beneficiary. Therefore, for the STEP 
project a simplified method (a spinoff  of SBTool) was proposed that further evolved into a 
method assessing only quantified building related parameters elaborated within the NEW 
EXPERT project for the use of building facility mangers to improve their market position, 
by providing environmental information to the tenants. 

2 The quantitative assessment of building’s impact on the environment 

The quantitative assessment is based on characteristic parameters of comparison between 
values for existing buildings and reference ones and was prepared under the task of NEW-
EXPERT project. Five factors were taken into account: energy use, cost of emissions 
connected with energy production (integrated emissions are taken into account), water use, 
waste production and building lighting. By comparison of values for real and reference 
buildings each parameter gets a grade from G to A (where G means very bad and A very 
good environmental performance). The established scale is based on the same idea of best 
performance like Energy Star or EPBD energy certificate for building. All factors have 
same weight – importance so the total building grade is an average of grades for every 
parameter. 

2.1 Characteristic parameters in quantitative assessment method 

The end energy use describes a total end energy use for heating and domestic hot water 
preparation in the considered building and it is calculated as ratio of annual end energy use 
on heated area [kWh/m2.a]. The cost of pollution emissions describe the cost of the 
emission such as CO2, NOx, SOx, CO and dust introduced into the environment due to heat 
production. This method takes into consideration several types of fuel: gas, heating oil, 
coal, biomass (e.g. straw), electricity and district heating. Such differentiation was made 
due to specific emission factors for each fuel type. The water use is described as total 
annual water use (cold and hot water) per inhabitant [m3/(a.person)]. This parameter 
accounts for whether there is some water saving equipment installed in the building and if 
the inhabitants are considerate about water use in their apartments. The waste production 
describes annual amount of waste per inhabitant that was produced [m3/a.person]. The 
building lighting describes the amount of installed lighting capacity per usable area 
[W/m2]. This parameter can indicate if in the building some energy saving lighting is used. 
In Tab. 1, the reference water use and lighting for three types of buildings are presented 
and in Tab. 2 the reference waste production for three types of localization are shown. 
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Tab. 1 Reference water use and building lighting  

Building function Reference water use 

[m
3
/a.person] 

Reference building lighting 

[W/m
2
] 

Residential 100 8 
Collective accomodation/hotel 200 15 
Public 40 20 

Tab. 2 Reference water use and building lighting  

Building function Reference waste production 

[m
3
/a.person] 

Country side and cities of less than 10 thousand inhabitants 2,0 
Cities from 10 to 100 thousand inhabitants 2,2 
Cities of over 100 thousand inhabitants 2,5 

2.2 Reference building 

The concept of this method is based on a comparison of the relevant indicators to the 
indicators for a reference building. The reference building is the same building, in the 
sense of shape and function, as the evaluated one, but it meets the requirements of energy 
use from national standards, and the cost of emissions, water consumption, waste 
production and lighting are at the average level. The average levels for the indicators are 
taken as the average values for the one of three localizations: rural and cities of less than 
10 thousand inhabitants, cities from 10 to 100 thousand inhabitants or cities of over 100 
thousand inhabitants. 

2.3 Input data and results 

To proceed with the assessment of the building specific data is required. The parameters 
that describe building shape like heated volume, sum of the external envelope areas, 
average height and heated area should be given. Also the building’s function, its 
localization and the year of construction must be known. Further, the data about annual end 
energy use for heating and hot water preparation, type of heat source, installed capacity of 
building lighting system, annual waste production and water use. There is also the 
possibility of introducing some reference data for a given region or city. Data such as 
reference water use or reference waste production can be entered in a worksheet called 
"additional information". There is also the place to enter the actual values of specific costs 
of air pollutants emissions, as they tend to change every year. 

The final result of the quantitative assessment method is a certificate of the 
environmental performance of the building. The central part of a certificate is the result of 
the evaluation. the result is presented in the form of a grade (scale A to G) for each of the 
five specific indicators. Ratings are awarded depending on the value of the characteristic 
parameters for the reference building according to the principles presented in the Tab. 3. 
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Tab. 3 The principles of grading in the quantitative assessment method. 

A 
Value of the characteristic parameter is better than the value for the reference building by 
more than 40% 

B 
Value of the characteristic parameter is better than the value for the reference building by 
25% to 40% 

C 
Value of the characteristic parameter is better than the value for the reference building by 
5% to 25% 

D 
Value of the characteristic parameter differs from the value for the reference building by 
less than 5% 

E 
Value of the characteristic parameter is worse than the value for the reference building by 
5% to 25% 

F 
Value of the characteristic parameter is worse than the value for the reference building by 
25% to 40% 

G 
Value of the characteristic parameter is worse than the value for the reference building by 
more than 40% 

 
It was assumed that each of the five specific indicators has the same weight – importance 
so the total building grade is an average of grades for every parameter. Thus, the final 
result of the evaluation can take values from A to G, where the grade A defines a very 
environmentally friendly building and grade G a building unfriendly to the environment. 

3 The qualitative assessment method of building’s influence on the 

environment 

A qualitative method developed into the curricula of STEP project in contrast to the above 
mentioned quantitative method is not limited to a few indicators characterizing the 
building’s influence on the environment. It also includes other impacts of the building in 
the cycle of its existence, such as degradation of the surrounding environment, the impact 
on the flora around the building, thermal comfort, lighting and acoustics, and others [3]. 
The qualitative method can be used to assess different stages of building’s existence, such 
as construction, operation, renovation or demolition. It is obvious that not all of the 
parameters are used at each stage, i.e. the comfort of inhabitants cannot be assessed at the 
stage of construction. In Fig. 2 the scheme of all categories and sub-categories taken into 
account in building evaluation are presented. 
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Fig. 2 The categories and sub-categories used in the qualitative assessment method 

The evaluation is done for five main areas: environmental aspects, environmental impacts, 
external and internal environment and economical analysis. The first two and the last one 
are based on the live cycle analysis (LCA) and the two others on objective opinions of the 
assessor. 

The external environment consists of the criteria that describe the building impact on 
the surrounding environment. It includes information on building’s impact on natural 
environment as local biodiversity, impact on other buildings as e.g. shadow area or heat 
island effect but also on the people that might pass next to the evaluated building (criteria 
as noise, odour or architectural/aesthetic comfort). 

The internal environment refers to indoor spaces. The criteria describes building 
impact on health and comfort of inhabitants (indoor air quality, water quality or comfort) 
but the issues of internal spaces reliability and durability or possibility to adapt spaces are 
also taken into consideration. 

The environmental aspects and impacts are based on the LCA and describe the 
impact of a building on the natural environment [3]. The calculation of LCA takes into 
account the built-in materials but also resources use. This area has been divided in two 
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categories as one considers the influence of a building on the environment in global scale 
(i.e. ODP, GWP, AP) and the second category refers to the use of resources like energy or 
water. 

Finally some economical analysis is given. This evaluation is based on the building 
material use and the used resources. Such evaluation gives information about the total cost 
of the building use. 

3.1 Rating in the qualitative assessment method 

Each area of defined criteria (see Fig. 2) has to be rated in the scale from 1 to 5, where 1 
means very bad, 3 standard (as required by regulation or standard practice) and 5 very 
good  performance. It is assumed that buildings in which no positive pro-environment 
measures were applied for the assessed criteria receive a satisfactory grade of 3. Buildings, 
in which some of the criteria are grossly neglected receive the score of 1. Buildings in 
which pro-environmental action or action that increased comfort or economy was 
implemented are rated 4 or 5. Finally, the table with grades for every criterion gives a 
picture of building environmental impact. 

4 Conclusion 

Interest in environmental issues has been noticed in Poland for the last 10 years, in 2006 
the Technical Committee 179 (TK179 Thermal Protection) established working group 
whose task was to participate in the work of CEN Technical Committee 350 (TC350 
Integrated Performance of Buildings). In 2008, Polish Standardization Committee extend 
this initiative and established a Mirror Committee by calling into being PKN KT 307 to 
participate in European efforts to establish standards allowing assessment of integrated 
performance of buildings. The scope of integrated performance encompasses economic 
and social issues. Therefore, there is a need to establish cooperation among the experts 
from different fields of competence. 

In this paper, two methods of building environmental assessment: quantitative and 
qualitative have been presented. These methods can be used to start the process of 
environmental and sustainability evaluation of buildings. Presented methods are simplified 
and the number of criteria is decreased to the necessary minimum. Although they were 
developed for Polish conditions, they can easily be applied in other countries. 

Both simplified methods can be easily used by designers, architects and energy 
consultants for performance labelling. The results from the evaluation can serve as a basis 
for future optional environmental certificate programs when they become acceptable on the 
market or required by regulations. Reports from assessment are documenting buildings’ 
environmental quality or indicate areas for improvement. The quantitative method can be 
used by someone with little experience in energy issues, buildings’ assessment and 
building management, whereas the qualitative method requires more specialized 
knowledge. Both methods are consistent in a sense that the building assessed as good in the 
quantitative gets a good grade in a part of qualitative assessment. 
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