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Abstract: Real Estate owners are deeply concerned
about the environmenta friendliness of their
buildings. However, the current topic of
sustainability has not yet been fully adopted by the
facilities management (FM) industry. So far the main
approaches on sustainability for buildings are
concerned with the way they are constructed. But in
order to completely incorporate the idea of
sustainability, which next to environmenta ideas
includes social and economic aspects, not only the
construction of a building has to be considered; but
the maintenance of the building, namely the services
provided by facilities management, need to be run
under the aspects of sustainability as well. Indeed
some FM service providers have aready included
green products such as eco-friendly cleaning
solutions into their product range. What is still
missing is the measurement of the sustainability
impacts of FM services. The research project "Return
on Sustainability System” (RoSS) aims at defining a
relevant and practicable set of indicators for
measuring the sustainability of FM services and
develops a software application to evaluate the
indicators. The project is carried out by the Berlin
School of Economics and Law, the University of
Applied Sciences HTW and the Beuth University of
Applied Sciences as wel as five professiona
partners. As aresult aset of 30 indicators is identified
that reflects the different aspects of sustainability
relevant to the FM industry and their specific
processes. The software application facilitates the
calculation and ensures a continuous evaluation of
these indicators

Keywords: facilities management; key performance
indicator; sustainability monitoring 1T tool;
sustainability reporting

|. INTRODUCTION

FM and its specifications

years ago the management of real estate
4 was just a side issue without its own

name. The lack of a unified concept led to
different innovative ways of managing (mostly
corporate) buildings which needed to be maintained,
serviced and administrated. Since then the facilities
service sector has established itself as a professional
discipline under the name of facilities management
(F™) [1].
FM is an umbrella term that contains a wide range of
activities concerning the management of build assets
(facilities) such as maintenance management, space
management, project management for new-build and
aterations and the administration of associated
support services. Furthermore, FM emerged as a
discipline that supports the performance of the
primary processes. According to IFMA (International
Facility Management Association) FM is “a
profession that encompasses multiple disciplines to
ensure functionality of the built environment by
integrating people, place, processes and technology”
(http://www.ifma.org/). This range of definitions
already shows that the breadth and scope of FM are
not finally defined. Today there are many companies
that have specialized in the field of FM offering a
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fully integrated service scheme to property industry
and enterprises of any kind.

Sustainability and FM

At present sustainability is one of the main topics
discussed internationally and a major challenge to
mankind. The guidelines of the Agenda 21 developed
at the United Nations Conference on Environment
and Development (UNCED) suggest that the private
sector has to play a significant role in the
implementation of the multidimensional concept [2].
In order to implement the concept of sustainability in
the economy and in companies a development of
indicators is required. These indicators are needed to
monitor the progress on the path to sustainability and
thus to identify urgent demands for action [3].

As the idea of sustainability gains momentum, the
real estate managers are paying attention to the
environmental  friendliness of their buildings.
Therefore a change of thinking is inevitable for the
fiddd of FM. Since al sorts of buildings have high
carbon-emissions due to the intensive use of heat
energy, sustainable thinking is necessary to keep up
with globalization as well as market trends. Markets
are highly sensitive towards the demand for
sustainable products and services which in turn
supports their supply. Therefore it is more than just a
passing fashion that FM corporations include
sustainability into their services and reporting
accordingly.

While the sustainability efforts in the red estate
industry concentrate on a onetime evaluation of the
eco-efficiency of buildings, the FM services are
mostly ignored. Although, the operationa phase of a
building makes the largest contributes to the life
cycle impacts. When discussing sustainable issues
concerning the rea estate sector, it is often stressed
that buildings account for a large proportion of our
energy usage, materials and resources. Many rating
systems like LEED and BREEAM were developed in
order to show how “green” a building is in a
technica sense (a low carbon footprint and less
consumption of energy for heating and/or air
conditioning) [4]. This progress is due to the rising
demand of companies for energy-efficient buildings
with the purpose of improving their own
sustainability strategy [5]. However, the sustainable
performance of a building can only be achieved and
valuated if the FM processes are run under
sustainable aspects as well. Furthermore, considering
the fact that FM is alabour intensive-industry, socia
indicators should be included.

Theidea

Just about every company these days is claiming to
implement sustainable measures. As a result it is
hardly possible to evaluate and rate the sustainable
performance of those instruments [6]. But sustainable

measures need to be quantified in order to show their
effectiveness. Also, as we know, there is more to
sustainability than acting environmentally friendly;
particularly in the field of FM, socid and economic
issues are just as vita for this topic as the ecologica
part.

Companies that intend to improve and report on the
sustainability of their buildings need to know if the
building is routindly operated and maintained
sustainably. There is a notable trend in the FM
service industry of subcontracting specific services,
which obliges the FM sector to make their
sustainability ~ performance  transparent  and
comprehensible through the entire value chain [ 7].
When hunting for sustainable practices in the field of
FM there are mainly technical innovations to be
found that promise ecological efficiency. These
innovations seek to help encourage the economic use
of limited resources like water, energy and fuel or
reducing pollution via bio-fuels or eco-friendly
cleansing solutions. The difficulty is to evaluate and
compare the different sustainability assessments with
each other. Therefore, the team of the research
project "Return on Sustainability System” (RoSS) is
working on a solution to the problem of measuring
sustainability of FM services.

By placing the main focus on the often neglected
operational phase of a building's life cycle!, the
established ecologic issues are extended to include
economic and social aspects[8] [9]. In order to create
awareness of the underestimated socia dimension,
the linkage effects are especially highlighted in this
project: Working conditions greatly influence the
employees’ performance and thus affect the quality
of service. In the long term good service will lead to
satisfied customers and consequently to profitability
[10].

Il. THE PROJECT RETURN ON SUSTAINABILITY
SYSTEM: ROSS

The project team

Following the initial holistic idea of sustainability
three Universities of Applied Sciences in Berlin
including the University of Applied Sciences HTW
Berlin, the Berlin School of Economics and Law and
the Beuth University of Applied Sciences identified
the FM relevant performance indicators related to
sustainability and developed a web-based controlling
tool that is able to evaluate and analyze these. It thus
grasps the demand of chapter 40 of the UN agenda to
design indicators of sustai nable devel opment.

1 A building’s life cycle consists of the stages:
conception, planning, construction, operation and
mai ntenance, dismantling.
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Figure 1: Demand for sustainability certification in FM

Employed materials and methods

Research results show a strong validity if the process
of developing sustainable indicators involves the
participation of people concerned [11]. 30
performance indicators were determined by a
representative online-survey of over 50 relevant
German FM companies and by workshops at
important conferences. The performance indicators
are a well-balanced composition of the socid,
environmental and economic sustainability aspects —
the so called triple bottom line [12]. Furthermore, the
different processes of FM services were analyzed in
order to find the common ground for the various
processes existing in the field of FM. It was
discovered that every single FM process can be
divided into four phases. sales, establishment,
execution, and termination. The project team
developed sustainability criteria for al four stages
which are based on the triple bottom line as well asto
ensure sustainability among all FM processes.

A vital aspect of the project is the constant
communication and exchange with the project
partners on performance indicators, relevant
processes and the software tool. The pilot phase and
testing of the prototype RoSS software system by
those cooperation partners will be finalized by the
end of 2011.

Results

The research results primarily confirm to the great
demand for sustainability awareness in the FM
industry. Furthermore the survey showed that 66%
pay attention to the sustainability rate of their
contract partners. In this respect the following chart

(figure 1) shows the demand for sustainability
standards and certification of FM services: Over 50%
of the respondents stated a high or very high demand
for such akind of certification.

The final KPI system is divided into three classes:
management-related  indicators,  process-related
indicators and facility-related indicators. The
management-rel ated i ndicators measure sustainability
within the organisationa structures of real estate and
FM companies. The process-related indicators
measure the sustainability of the services provided by
FM companies. The facility-related indicators
measure the sustainability of the building itself which
results mainly in the monitoring of consumption data.
Figure 2 gives an overview of the indicators chosen
for the management level of FM. Only relative
measures are suitable to measure the level of
sustainability since they are comparable. Facility-
related indicators enable the comparison of the
sustainable performance of a building with the aim of
creating a benchmark. A comparison automatically
leads to a best-in-class competition and supports the
exercise of sustainable measures.

In addition, the following indicators are
recommended for the process level: (a) floor space
that is occupied by the FM service provider on the
customer site (b) management effort for controlling
subcontractors (c) time used on corrections of the
provided services (d) ratio of the volume of in-house
services to outsourced services (€) integration of staff
into optimisation of processes (f) utilization rate of
green facilities (g) green supply chain (certified)
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dimension | sustaina bility target category key performance indicator

Figure 2: Indicators recommended for quantifying sustainability in FM

I11. THEROSSTooL . .
a) The users can input their own performance

One of the project's goals, as mentioned above, was indicator data and thus display their level of

to design and develop a web-based tool to assess the sustainability. This option supports the

sustainability of FM processes. The following options contractual partners in the course of contract

support the monitoring of sustainability in FM negotiations.

companies: Thetool can also be used for purely interna

monitoring: there is no automatic publishing or
sharing of sensitive data.
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Table 1 gives an example on how theindicator Average Training Time is defined.

Social

Average Training Time

Category Staff retention and motivation

Calculation
hours of training

total number of employees

1. average training time =

expenditur es on training
total number of employees

2.average expenses ontraining =

Description:

1. Average amount of hours spent on training lessons per employee

2. Average amount of expenditures that was invested in training per employee
Following data is needed for calculating

Key Performance Amount of employees (full time equivalents)
Indicator Amount of hours employees were absent for training reasons
Direct costs of training measures

Further classifications and basis of comparison:

e  Gender-specific, hierarchy-specific (e.g. executives and non-executives), type of training,
employees’ function within the organisation

Time comparison, target-performance-comparison, comparison of organisational units,
comparison of qualifications
Further information on the calculation

Trainings are all educational measures that are conducted internally or externally with the company’s
staff and are not part of the daily duties of the employees.

Aim
Depending on internal company policies

Managing the human and achievement potentials of the company
Increasing employee motivation

Increasing market values of the workforce

Improvement of staff deployment

Enhancement of competitiveness

Development of the entire organisation

L]
L]
Indicator for :
L]
L]

Building up the workforce and strengthening the human capital is a vital competitive advantage over
to potential rivals. The social sustainability is increased if job trainings and education improve the
Sustainability aspects employees’ market value and therefore ensure their employment and thus positively affect the staff’'s
motivation [13]. A company that invests in their employees shows appreciation and respect for their
biggest asset and supports the employees’ commitment to the company.

By evaluating the training performance, the company’s willingness to improve the employee’s
qualification can be measured. Investments in training affect the economic and social sustainability of
employers and employees positively. On the companies' side enhancing the staff qualifications leads
to a growth of internal knowledge and hence to an increase of intangible assets. It also serves to
develop competitive advantages and the innovative abilities of a corporation.

Training and education raise the employees’ market value and thus ensure employment [8]. The
counterpart of this key performance indicator is the quantitative measurement of trainings: Only the
amount of time or money spent on trainings is measured but not the qualitative results which a
company wishes to achieve by them. Consequently, the qualitative results of the trainings as well as
the economic development should be monitored alongside.

Interpretation

Table 1: Definition of anindicator for socia sustainability in FM
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Welcome John! [ Abmelden ]

Unternehmen: HTW Berlin
Geschaftsjahr / Perdiode: 2010

Kennzahl: Abfallaufkommen
Dimension: Okologie

Ziel: Okosystem erhalten
Kategorie- Abfall

Kennzahl

Berechnung / Formel:
Abfallaufkommen

Abfallaufkommen=
Gesamtanzahl der Arbeitsplatze

Beschreibung:

Die Kennzahl gibt das Abfallaufkommen in Kilegramm (kg) im
Verhaltnis zur Anzahl der Arbeitsplatze an, an denen vor Ort der
Abfall verursacht wird.

Folgende Daten werden bendtigt:

Abfallaufkommen in Kilogramm (kg) und die Anzahl der
Arbeitsplatze, die sich am Ort des Aufkommens befinden.

Unterteilungsméglichkeiten + Vergleichsgrundlagen:
® Direkte Vermeidung von Abfallen
Vermeidung von Abfallen durch Recycling
Periodenvergleich
Soll-st-Vergleich
Kontrolle des Auftragnehmers durch den Auftraggeber. wenn

eine Reduzierung des Abfallaufkommens Gegenstand einer
Dienstleistungsvereinbarung i1st.

.
-
.
-

Hinweise zur Berechnung:

Geschaftsumsatz varieren.

Ziel:

Eine Minimierung des Abfallaufrommens ist aus Grinden der
okologischen Nachhaltigkeit anzustreben.

Indikator fir

PaN
~

1 2 3 4 5 6 7 8 & 10 11

Es gibt keine Besonderheiten bei der Berechnung. Allerdings kann
abhangig vom Kemgeschaft. das Abfallaufkommen deutlich mit dem

Ergebnis: 1.54

Abfallautkommen
1258
Hinweis: Abfallaufkommen im betrachteten Gebaude

Gesamtanzahl der Arbeitsplatze

815

Hinweis:

Anzahl der Arbeitspldtze an, an denen vor Ort der
Verbrauch entsteht

Kommentar
B 7 U e x,

x

" TR H-Ty B LS =

Figure 3: Sample screenshot of the RoSS software (in German)

The software consists of four different modules. The
base module is the key performance indicator
catalogue which is available to al users of the web
application. Each indicator is defined and described
(see figure 3). Registered users have access to the full
range of the software application. The data
acquisition module not only enables the input of the
relevant data but also calculates the performance
indicators.

The data acquisition module offers three different
possibilities for application. The first one is the
collection of management-related key performance
indicators on the level of the entire organisation. For
any financial year the appropriate indicators can be
saved together with comments on how to interpret
them.

The second application possibility relates to a
partnership between two organisations with one
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being the provider and the other one the demander of
FM services. Such partnership can relate to tenders or
contracts. These process-caused indicators are
recorded for a partnership within the software. The
required key figures may differ depending on the
services (e.g. cleaning, security or catering) and the
concerned facilities management processes. The
relevant indicators are provided by the respective
partners and each partner can decide on the indexes
they want to disclose to their partner. The same
applies to the indicators relevant to the management
level. As a result both the management-related and
the process-related application are the basis for
proving a sustainable partnership and business
relation.

The third application possibility meets the demand of
controlling the consumption figures of facilities and
their comparison. Each object is assigned facility-
relevant indicators and key figures such as
consumption of water and energy. This object-related
application is mainly for in-house use and enables the
monitoring of facility related consumption data over
time.

The third module serves the analysis of key figures
captured. Statistics and the history of different figures
can be generated. The results are presented in a
graphica form such as a charts. The resulting reports
and datistics can be used for business and
sustainability reports. Furthermore, the module
enables each organization to run a number of
benchmarks. Finaly, the fourth module serves the
management of the KPI catalogue and is designated
for administrative purposes only. One of the future
extensons of the R0SS system concerns the
automated data import via a web service, XML or
SQL interface from various legacy systems. This
would simplify data capture substantialy.

Another important issue is to guarantee data security.
For this reason RoSS is based on the most recent IT
security standards. Apart from the use of SSL (Secure
Sockets Layer) as encryption protocol for secure data
transfer via the Internet a secure user administration
and encryption of the business data are fundamental
reguirements on the application.

With the devel opment of the software solution certain
criteria were identified, which any CAFM (Computer
Aided Facility Management) system should fulfil, in
order to quantify sustainability. These are defined
interfaces for data exchange and a standardized set of
rules which ensure transparency between the business
partners. The software was developed as an
evolutionary prototype (agile software development)
and hence the entire development process of the
prototype system is designed to take into account
rapid changes of requirements and functiondities.

I'V. CONCLUSION

Despite numerous efforts to create a universaly valid
set of indicators for business companies, there still
remains uncertainty about how to identify the
relevant key indicators. From a wide range of
possible indicators, RoSS has chosen 30 indicators
which are FM specific and can be applied by both
real estate industry and service providers. The find
set complies with the demand of the Agenda 21 by
representing economic, environmental and socid
aspects. To guarantee the indicators comparability
between companies, only relative, quantitative
measures are applied. In addition, quditative data is
used to measure the service performance, e.g. therate
of complaint. In order to ensure practicality, the
indicators have to be reliable, measurable, industry
specific, and finally easy to understand and to
communicate. The KPI set has been integrated into a
practica  web-based software application. The
prototype is currently being tested by the project
partners and hence there is continuous improvement.
The software containing the performance indicators
is to be used as a common foundation for contract
tendering. This shifts the main price focus of the
branch to a more sustainable approach and
supplements contract decisions with environmental
and social aspects. Depending on the field of business
the RoSS user can select the suitable key
performance indicators for their objectives. In the
future the RoSS tool is supposed to support running
contract partnerships and be used as a common
platform for exchange and. Furthermore, it can
support benchmarking, for the sake of comparison
and improvement. Thus the provided frame of key
performance indicators initiate the way to more
sustainable measures in the world of FM.

REFERENCES

[1] Atkin, B., Brooks, A. (2009). Total
Facilities Management (3rd ed.). Oxford, U.K:
Wiley-Blackwell.

[2] United Nations' Agenda 21. (n.d.). Retrieved
from:
http://www.un.org/esa/dsd/agenda?1/res_agenda
21 30.shtml

[3] Spangenberg, H., (2002). Ingtitutional
sustainability indicators. an anaysis of the
institutions in Agenda 21 and a draft set of
indicators for monitoring their effectivity.
Sustainable Development, 10 (2), 103-115.

[4] Lockwood, C. (2006). Building the GreenWay.
Harvard Business Review, 84 (6), 129-137.

[5] Teicholz, E., Kimme, P.S. (2008). FM
Research Survey Results — Summary. Retrieved
from IFMA Foundation website:
http://www.if maf oundati on.org/files’2008FM Res
earchSurveyResultsSummary. pdf



76 Reineck et al. / OIDA International Journal of Sustainable Development 02:10 (2011)

[6] Székely, F., Knirsch, M. (2006). Are major
German Companies leading the sustainability
path?. Okol ogisches Wirtschaften, 2, 39-42.

[7 Shah, S., (2007). Sustainable Practice for
the Facilities Manager. Oxford: Blackwell
Publishing Ltd.

[8] Pelzeter, A. (2007). Building optimisation with
lifecycle costs — the influence of calculation
methods. Journal of Facilities Management, 5
(2), 115-128.

[9] Hodges, C. (2005). A facility manager's
approach to sustainability. Journal of Facilities
Management, 3 (4), 312-324.

[10] Ehnert, I. (2008). Sustainable Human Resource
Management. A Conceptual and Exploratory
Analysis from a Paradox Perspective. Bremen:
Physica-Verlag HD.

[11] Alexander, K.; Brown, M. (2006). Community-
based facilities management. Facilities, 24(7/8),
250-286.

[12] Elinkton, J. (1998). Partnerships from
Cannibals with forks: The Triple Bottom Line of
218t Century Business. Environmental Quality
Management, 8 (1), 37-51.

[13] Krause, H., Arora, D. (2010). Key
Performance Indicators. Miinchen: Oldenbourg
Wissenschaftsverlag GmbH.

ABOUT THE AUTHORS

Mascha Reineck

Mascha Reineck graduated from the Berlin School of
Economics and Law in Business Administration with
afocus on sustainable business. During an internship
at Daimler AG in Hamburg, she was responsible for
the preparation of the environmenta report. Since
September 2010 Mascha Reineck works as research
assistant in the above presented project. Her main
task is the andysis of existing indicator systems for
sustainable development as well as the development
of key performance indicators for corporate
sustainability.

Mailing address. Hochschule fir Wirtschaft und
Recht Berlin, Alt-Friedrichsfelde 60, 10315 Berlin,
Germany.

Tel: +49 (0)30 30877- 2202

Fax: +49 (0)30 30877- 2209

e-mail: maschareineck@hwr-berlin.de

John Poltermann

John Poltermann graduated from the University of
Applied Sciences Schmalkalden in Computer Science
and Business. He worked as an IT consultant, team
leader and a freedlance lecturer in Frankfurt and
Berlin. In the research project RoSS he is responsible
for the prototype software design and implementation

of the performance measurement system. His focusis
on prototype software development and business
applications.

Mailing address. Hochschule fir Technik und
Wirtschaft Berlin, Wilhelminenhofstr. 75A, 12459
Berlin, Germany

Tel: +49 (0) 305019 - 3617

e-mail: john.poltermann@htw-berlin.de

Michael May

Michael May is a Professor of Computer Sciences
and Facility Management at the University of
Applied Sciences HTW Berlin and Head of the
Competence Center FM (CCFM). He is a board
member of the German Facility Management
Association GEFMA and head of GEFMA’s IT
(CAFM) workgroup. He represents GEFMA at the
international level, e.g. a EuroFM and IFMA and
directsthe IT RoSS sub-project.

Before assuming his current position he was the head
of the FM research department at an IT institute in
Berlin and with the German Ministry of Research and
Technology. He earned his PhD in Mathematics in
1981 and his Habilitation in IT in 1990 at the Berlin
Academy of Sciences.

His current research and lecturing isin the field of IT
and FM with afocus on FM knowledge management,
Game Based Learning, facility layout automation, IT
integration and Sustainability.

Mailing address. Hochschule fir Technik und
Wirtschaft Berlin, Wilhelminenhofstr. 75A, 12459
Berlin, Germany

Tel: +49 (0) 30 5019 - 2601

Fax: +49 (0) 30 5019 - 482601

e-mail: m.may@htw-berlin.de

Andrea Pelzeter

Andrea Pelzeter is a Professor of Business
Administration with focus on Facility Management
(FM) at Berlin School of Economics and Law. Sheis
course director of the divison of FM at the
department of Cooperative Studies and directs the
ROSS sub-project on indicators.

She earned her PhD in Business Administration in
2006 a the ebs European Business Schooal,
International  University in Oestrich  Winkel
(Germany). Before that she practiced as an architect
in Berlin, having finished her primary study in
architecture at the University in Stuttgart.

In her research she specidized in life cycle costing of
real estate and in sustainability in FM.

Mailing address. Hochschule fir Wirtschaft und
Recht Berlin, Alt-Friedrichsfelde 60, 10315 Berlin,
Germany.

Tel: +49 (0)30 30877- 2230

Fax: +49 (0)30 30877- 2239

e-mail : andrea.pelzeter@hwr-berlin.de



