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Abstract.
Quite similar large-panel prefabrication technologies were used for
residential buildings in East-Europe and some countries in NorthernEurope, e.g. Finland. Even if technologically similar, the fate of the building
stocks is different in the two regions, with buildings functioning
sustainably in Finland. Hence, one could adapt the maintenance and
renovation experiences to the building stock in other countries, creating
opportunities for communities and business. The paper presents
technological, economical, and institutional/policy aspects in the two
environments, and discusses them in the larger framework of European
sustainability targets. For major renovation, as targeted in the paper,
methods of change management should be applied, entailing thoughtful
planning
and
sensitive
implementation
and
above
all,
consultation/involvement of the people affected. If the presented
interventions would be used in a systematic and planned way,
improvements can be achieved for social sustainability targets like e.g.
adaptability and visual comfort, while maintaining the safety and security.
Finally, the limitations of the approach in light of the institutional setting
and ownership structure are discussed, highlighting how different
ownership models are favoring or hindering major retrofit interventions.
The paper offers ways on strengthening the role of key stakeholders to
support major renovation interventions on the panel building stock.
Key words: social sustainability, major renovation, structural interventions,
prefabricated concrete residential building stock

1. Introduction to the context
The paper summarizes some outcomes
of the authors work on Case studies on
Sustainab le Renovation in Eastern and
Northern Europe (RESPIRE), within a
collaborative project Integrated strategies
and policy instru ments for retrofitting
buildin gs to reduce primary energy use and
GHG emiss ions finance d by the
EracoBuild Sustainable
Renovation
Program. The paper highlights some
findings related to the broader
perspective on renovation, without
developing the de tails which can be
found in individual papers and reports
(Botici et al., 2012; Nagy e t al., 2012;
Ungureanu et al, 2013; Riihimäki et al.,
2012; Talja, 2011), but also in a collection
of papers summarizing the work and
findings of the project (Ung ureanu and

Fülöp, 2014). A short non-technical
summary on the ideas develope d in the
project is also available in the magazine
International Innovation (International
Innovation, 2013).
The starting idea of RESPIRE was the
similarity
of
pr efabri cation
technologies used in East-Europe in the
past (Niculescu, 1961; Demeter, 2006),
and in Finland even today. Large-panel
concre te building s are an accepte d
form of co nstr uction in Finland, while
most East Euro pean countries re duce d
the use of this b uilding system after
1990’s.
The performance of the buildings
realized with the panel technology is
strongly dependent on the maintenance,
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which in turn depends on
institutional/ economical setting.

the

criteria decision making (MCDM)
model.
The
survey
focuses on
distinguishing responder priorities on
“Conformity”,
“Performance”
and
“Cost”.

Consequently, the intention of the paper
is to report, besides the te chnology, on
the institutional settings that function
successfully and may be further
adapte d at a wider scale.

The three main focus areas were
subdivided
in:
(1)
vi cinity,
(2)
location/access to services, (3) spatial
system of the apartments, (4) internal
comfort, (5) state of deterioration, (6)
adaptability of the apartment’s internal
space , (7) safety to natural/man made
hazards, (8) accessibility to the
apartment,
(9)
price
and
(10)
maintenance costs or long term costs.

2. Drivers for sustainability
2.1. Owner expectation
Client expectations are strong drivers of
the building market. Studies conducte d
on emerging markets show that
consumers do not value environmental
sustainability; but they are interested in
size and amenities, so comfort and
convenience (Bomee, 2007). The se are
aspects related to so cial sustainability,
and can usually be improved only by
major renovations with a cost over 25%
of the buildings v alue (EP2010/31,
2010).

The 1000Minds (1000MINDS, 2013)
decision-support software was used for
prioritizing
alternatives
base
on
responder’s choices from pairs of
hypothetical configur ations. Since most
of the criteria listed above can only be
interpreted in context of the responder ’s
life situation (e.g. wealth, health etc.),
three generic levels for each criterion
have been use d:
− Above the basic e xpe ctation;
− Just fulfilling the expectation;
− Below
the
expectation
(representing a compromise on
the criteria).

In order to understand the balance in
expe ctation
of
a
po tential
occupant/owner
of
large
panel
building apartment in Romania, an
online survey was conducted. The
number of responses (abo ut 25 fully
filled respo nses) cannot le ad to general
concl usions, espe cially because the
typical responder is far from average
citizen. Most responders are below 40
years highly educated urbanite s, from
the biggest 5 cities of Romania (but not
Buchare st).
However ,
the
data
collection
is
co ntinui ng
online
(VTT/RESPIRE, 2012), with a full
response session in the r ange of abo ut
30 minutes.

The data collecte d so far show a few
clear trends. The most consistent
response set is obtained concerning the
importance to the responder of
“Internal comfort”, with coefficient of
variation (COV=0.39), followed by
“Maintenance costs” and “Spatial
system” (0.44). Responders most agree
on the importance of these three criteria.
Most varying re sponses are obtaine d for
“Accessibility”
and
“Adaptability”
(0.74) and “Location” (0.60). Responders
agree the least on the importance of
these three criteria.

In the survey, a slightly modified
version of VTT-ProP, also implemented
in ECOPROP (VTT/ECOPROP, 2013)
hierarchy was the basis of the multi85
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buildings are inflexible systems when it
comes to deep renovation, it is
warranted to assess how the large-panel
building stock fares in relation with
social sustainability targets.

As mean value, the responses prioritise
the following criteria to be important
for them when they consider moving
to/buying an apartment (see Fig. 1.):
spatial system and safety (~13% each);
neighbourhood (~12%); location, indoor
comfort and price (~11% each); state of
deterioration (~9%); maintenance costs
(~8%); adaptability and accessibility
(~7%).

2.2. Social sustain ability standardization
The European framework for assessing
social sustainability is given in the
standard EN 15643-3 (2012), while the
methodology of assessment is described
in more details in prEN 16309 (2013).
The European standardization proce ss
is at the start concerning social
sustainability, and only some categories
of social performance aspect have an
agreed basis for standar dization. As
aspects and indicators of social
performance are difficult to quantify
(FOBRP, 2001; TISSUE, 2005; Häkkinen,
2007; SuPer Buiding s, 2012), as it has
been seen already when designing the
survey, a che cklist approach is
promoted by the standards without
specifying assessment schemes or
valuation methods.

It can be noted that, like seed in other
studies (Jakob, 2004; Boome, 2007; Banfi
et al., 2008), energy efficiency interest
responders mostly in conne ction with
co-benefits like thermal comfort, indoor
air quality and noise prote ction. It is
also interesting that social sustainability
targets, tackled at the level of the
building
are
important
to
the
responders in over 38%. In fact,
responders v alue social qualities on par
with
environmental/energy
and
economic qualities.

In this se ction, an attem pt i s m ade to
estimate the so cial perform ance of a
typi cal panel b uilding . The aim is to
suppor t early stage s deci sion m aking
on retrofit me asure s, and to hel p
policy developm ent target comple x
portfolio s of interve ntion tailore d to
the panel b uilding ty pology. Lo cally
tailored r etrofi t portfolios, supporte d
by com pliance
and e nfor ceme nt
measures are known to be very
effe ctive in achieving enviro nmental
sustai nability targets (Ür ge-Vor satz et
al., 2007). On the other hand, the
managem ent measures of the buil ding
stock ne ed to be tailore d to the
demographi c dev elopme nt and lo cal
populatio n migration trends (Ko hler
and Yang , 2007; V âlceanu, 2013; Petr e,
2014).

Fig. 1. Interest of responders of social
performance related qualities (accessibility, safety,
adaptability and spatial system) accounts for 38%
of their focus

Based on the above result, and the
general knowledge that large-panel
86
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The case-study is m ade o n a unit of
T744R-IPC T standar dize d b uilding,
having 1188.9m 2 of useful area per
year. The buil ding i s resi dential, and
the numbe r of apar tments i s 20. The
system boundaries are set strictly to
the
perimeter
of
the
b uil ding
super str uctur e, its foundations system
and e xcl ude the b uil ding site .

muni cipalities
context.

in

the

Romani an

Synthetizing the finding of the survey,
and the targets set by the design
standards it can be noted that, quite a few
qualities can be improved by the city
authority. These are partly the aspects of
“Safety”,
“Neighbourhood”
and
”Location” (in the sense of improving
access to services and transport options).
They add up to 31% of the priorities of
the responders (see Fig. 2.)

For soci al per formance , the only life
cy cle stage cov ere d is the use stag e,
with fo cus on mo dule B1 of EN 15804
(2012), or use scenario. For further
simplici ty, only the impacts on the
user s o f the buil ding are di scusse d
here, as shown in Annex B of EN
15643-32012),
negle cting
the
tempor ary impacts whe n carr ying o ut
the r enovation work.

Price
6%
City
31%
HOA2
28%

Also the impacts on the neighbourhood
and involvement of society are also
defocused. However, broader impacts
on
society,
primarily
the
local
community, may be significant in the
use stage, as the retrofit proposed in the
following section of the paper can
change the number and type of the
occupants of the buildings, e.g.
reducing the population density in
neighborhoods.

HOA1
35%
Fig. 2. Stakeholders responsible for improving
social performance aspects interesting for owner
and outlined in European standards.

A second se t of qualities can be
improved by
the
home
owner
association (HOA) with moderate effort:
indoor quality, state of de terioration,
part of safety and reducing the
maintenance cost. These re present
together about 35% of the priorities
stated. Only “Indoor quality” and
“Maintenance cost” may be improved
by renovation undertaken by a single
apartment owner, emphasizing that
HOA’s do need to act together to
respond to expe ctations of their
members.

Given these limitations, the list of aspe ct
related to social performance, and a few
possible
measures
to
improve
performance are given in Table 1, based
on the upcoming standard pr EN 16309
(2011).
It can be note d from Table 1 that not
all means of im proving
so cial
sustai nability are available at the
building level. For i nstance the
approach to the buildi ng is something
that is in the re spo nsibility of
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Sub -aspect and
section number in
prEN 16309:2011

Relevant? (yes/no)

Applicable national or
European requirement
(as in 2013)

no

NP051/2012

Health and comfort
Maintenance
Safety and security

NP051/2012
Entrance and
movement inside
the building (7.2.2)

yes

NP051/2012
NP051/2012
NP051/2012

Access to building
services (7.2.3)

yes NP051/2012
yes

Adaptability (7.3)

yes
yes

Visual comfort
(7.4.5)

yes

Spatial
characteristics
(7.4.6)

yes

Maintenance (7.6.)

yes

Resistance to
climate change
(7.7.2)

yes

Accidental actions
(7.7.3)

yes

Possible measures to improve
performance for the social aspect

Not relevant because it is outside of system
boundary
Access ramps for ground floor apartments.
Ensure accessibility ensured for 20% of the
floor area
External elevator systems. Accessibility to
100% of the floor area
Width of door openings upgraded for
accessibility
Minimum width of corridors and room
spaces upgraded
Minimum width of bathroom spaces
upgraded to include manoeuvring space
Minimization of internal load-bearing
elements
Ease of demolition/demountability of
internal elements
Provisions for possible future equipment
e.g. elevators
Increased daylight contribution
Improve visual connection with exterior by
modifying window heights, aspect ratios
etc.
Modify number and floor area of rooms.
Number and floor areas of toilets,
bathrooms, volumes of storage rooms
Outdoor area and balconies
Ease of access. Accessibility without
dismantling/removal of building
components.
Zoning of apartments to create buffer
spaces (e.g. south facing facades in hot
climate)
Maintain structural stability for earthquake
and explosion
Optimization of size of smoke and fire
compartments
Improved design for the means of escape in
case of fire (including people with
disabilities. Improved access of fire fighters.

88

Measure ensured by
the initial design?

Aspect related to
social performance

Approach to the
building (7.2.2)

Adaptability

Accessibility for people with special
needs

Table 1. Aspects related to social performance prEN 16309 (2011)

no
no
no
no
no
no
no
partly
no
yes
yes
yes
yes
yes

no

no
yes
no
yes
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A thi r d set of q ualiti es (28%) are al so
within the re ach of the HOA to
im pr ove , but wi th sub stanti ally mo re
e ffor t and e xpe nse. These are de epr eno vatio ns targ eti ng aspe cts o f
so cial sustai nability o f the b uil di ng
sto ck
“Spati al
sy stem”,
“Adaptabil ity ” and “Acce ssi bility”.
“Spatial system ” i s a stro ng drive r o f
choi ce s, so it will im pact o n the pri ce
o f the b uil di ng . It i s al so strongly
li nke d wi th “Adaptabili ty” of the
i nternal space s. On the othe r hand,
“Accessib ility” shoul d be a wi der
so cie tal concer n, giv en the agi ng
po pulatio n i n Euro pe .

l arg e
o pe ni ng s
in
str uctur al
di aphr agm s i s the te chni cal chall enge
to
the se
pro po sal s,
as
the
i nterv entio n m ust be done in a
co her ent way, so as not to affe ct the
safe ty of the b uil di ng .
The pur po se o f the study is the
analy si s o f
diffe re nt
ty pe s o f
apar tme nt re par titi oni ng , i n or der to
ob tain str uctural and functional
sol uti ons that coul d b e i nteg rate d
i nto a reli abl e 3D b uil ding matri x
(see Fig . 3.).
The te chniq ue has the pote nti al to be
use d for ho ri zo ntal or v er ti cal
r e co nfig ur atio n of the space s by
co upl ing two apar tm ents as shown
i n i n a fe w pote nti al e xam pl e s of Fig .
3, b ut al so fo r re confi g ur atio n and
o ptimi zatio n o f usab le spaces withi n
a si ng le apartm e nt.

Since tar gets of reno vation gr oup
HOA1 ar e q ui te well cov ere d by
curre nt renovation programs, in the
followi ng se ctio n we di scuss the
techni cal me asures possibly tackli ng
dee p-re novation;
both
the
o pportuni tie s they offer and the
limitatio ns they have . The functional
uni t of the i nter ventions i s the same
T744R-IPC T b uil ding .

It can al so b e em pl oye d to im pro ve
so ci al aspe cts l ik e acce ssibi lity or
acce ss to b uil di ng ser vi ce s b y e .g .
r e co nfig ur ing corr i dor s or addi ng
acce ss ro ute s fo r the di sable d, i n the
spir it of b ar rie r -fre e desig n targ ets
(Hei ss et al., 2010).

3. Technological options
3.1. Me as ur es for impr ovin g s ocial
s u s tain ab ility in the lar ge pane l
s ys te m

Adde d diffi culty for dee p-re novation
interve ntions
come s
when
the
buildings are lo cate d in changing
areas e.g. affecte d by high e arthquake
risk, like in Romania.

Two po ssible inte rve nti ons o n the
standar d proj e ct IPC T ty pe T744R
will b e discusse d. They i nvol ve
r e config ur ation
of
the
interi or
parti tio n in o r der to incre ase the
com for t of liv ing b y m ergi ng flats,
with corr espo ndi ng incre ase d livi ng
space . The ne cessi ty o f m aki ng l ar ge
o pe ni ng s
in
di aphr ag ms
is
hig hlig hte d fr om the ar chite ctur al
poi nt of vie w that allo ws the re de sig n of the i nterio r rigi d par titions
and also provi des mul ti ple o ptio ns i n
term s o f inter ior furni shing. C utti ng

Given the exam ple case in Fig. 3. the
new apar tment co nfig uratio n insure s a
large liveable area in a semi open
space
interior
co nfig uratio n,
an
apartment configuration nowaday s
frequently use d in pr actice . But more
generally , adaptability o f the i nter nal
space s i s im prove d.
89
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Fig. 3. Horizontal reconfiguration by coupling two apartments
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The new opening in the panels should
be used in a fashion of a flexible matrix
allowing the apartment owners to
realize different configurations, with the
use of light partitioning, and should not
impose obligation. For these cases of
deep retrofit intervention, structural
solutions and regulations must be
formulated, in order to accommodate a
diversity of possibilities regarding the
“open space”.

In urban areas this type of intervention
can rebalance certain areas in terms of
density, green zones for residents and can
also decongest some traffic routes,
contributing solutions to challenges in the
urban context (Radoslav et al., 2010, 2012).
From a social perspective this type of
intervention involves a release on the
public area allocated to parking areas. At
the same time it implies an urban density
decrease (see Fig. 4).

Fig. 4. Possibilities of regulating population density in relation to building stock and used areas

3.2. Feasibility of deep-renovation solutions
for large panel buildings

offer the opportunity to review and
upgrade the buildings to account for these
changes in loads.

Within the RESPIRE project the technical
feasibility of such, very ambitious
interventions was shown. The design of the
retrofitted structure was separated in two
stages:
− Verification of the current state of
the original structure, accounting for
the accumulated degradations and
− Verification of the structure after
intervention (retrofitted structural
system.

The state of the structures was assessed
through 3D analyses using ETABS
computer code, by using shell finite
elements. The thickness of the vertical and
horizontal modelled diaphragms was
equal to the thickness of the resistance
layer. The seismic load was accounted
through a loading scenario corresponding
to the building being located in Timisoara,
i.e. spectral analysis using ground
acceleration ag=0.16g and a control period
Tc =0.7s.

It is important to underline here that from
the period 1965-1975 until now, several
changes appear in what concerns the
actions, especially seismic action, and in
the design codes. Deep intervention would

The first mode shapes of the translational,
longitudinal, torsional vibration modes
91
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local strengthening are available (Botici et
al., 2012; Demeter, 2011).

are shown in Fig. 5. The corresponding
periods of vibration are T1=Ty=0.1s,
T2=Tx=0.08s, T3=T θ=0.078s.

For the case of executing large openings
in the longitudinal walls of the building,
3D modal analyses on the retrofitted
structure show that it preserves the first
mode
of
vibration
(transversal
T1=0.1106s), but the se cond mode of
vibration (longitudinal T2=0.0965s) is
affected by the openings that were
performed in the diaphragms.

For the case of reconfiguring spaces
between floors, implying the execution of
large openings in existing panel floors,
results show that this is also technically
feasible. The structural analyses showed
that the vertical concrete diaphragm
walls are practically unaffected by the
new opening performed in the slab.
However, the void created in the slab
changes the internal force distribution in
that particular slab. For reference
evaluation in the project, the slab panel
P42-21 was verified by considering a cut
of 1200x1200mm. Results show that the
slab needs strengthening in one spacing
direction, and technical solutions were
worked out to carry out the required
consolidation (Botici et al., 2012; Demeter,
2011).

However,
the
structure
remains
extremely
stiff,
even
after
the
intervention. Static analyses shows that
internal forces remain unchanged, except
for the near vicinity of the newly cut
openings. Structural checks revealed that
local level reinforcing of the walls
affected by the must be carried out.
Fortunately, adequate solutions for this

It is clear conclusion of this study that
technical solutions exist for the kind of
deep retrofit needed to socially upgrade
the large panel building stock. In
broader term, the economic suitability
of some of the solutions can be further
studie d, but generally intervention
techniques can be found for major
reconfiguration tasks.

The structure was studied with
hypothetical scenarios of reconfiguring
spaces horizontally and vertically, by
executing large openings in the existing
structural diaphragms. The evaluation of
the
structural
performance
after
retrofitting was performed according to
CR2 1-1.1:2011 (2011).

Fig. 5. Vibration modes and periods of original structure
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4. Socio-economic factor

and due to the political ideologies of the
regime, the private property was severely
limited.

4.1. Market environment for carrying out
deep retrofit
As shown earlier, deep renovation would
need to be employed on the large panel
building stock of concrete in order to
upgrade it from the social sustainability
point of view. This is both desired by the
occupants, required by European and
national legislation and it is technically
feasible.

The situation changed radically after
1990, when the private property became
protected and guaranteed by law. The
authorities decided to sell the apartments
to the tenants, initially at very low prices
(the equivalent of 32 monthly salaries).
As the inflation was out of control, in
1993 this sum represented only 1-2
monthly
salaries.
Therefore,
one
apartment could be bought with low
financial effort and as a result, Romania
has the highest now owner occupancy
rate in Europe (96%). But, other East
European economies also have the
highest owner occupancy rate in Europe
(Rybkowska and Schneider, 2011).

The next focus of the research was to
understand the social and economic
environment, where such retrofit may be
deployed.
Support
of
the
many
stakeholders (Riley et al., 2003), and the
acceptance and understanding of novel
renovation measures is known to be an
important aspect of implementation (Kiss
and Neij, 2011; Häkkinen and Belloni, 2011;
Kiss et al. 2012). Removing institutional
barriers (Priemus, 2005) and temporary
fiscal incentives can also play important role
in jump-starting ambitious sustainability
solutions (Dewick and Miozzo, 2002; Pitt et
al, 2009). But most importantly, realistic
estimates of upfront capital costs versus the
long term benefits need to
be
communicated
correctly
(Bon
and
Hutchinson, 2000; Hydes and Creech, 2000).

Paradoxically, central European Courtiers
have a mid/low-range of property index
(PRA, 2013) (Romania 5.3, Slovakia 6.2,
Latvia 5.6, Poland 6.2, Hungary 6.4, Czech
Republic 6.4), and Nordic Countries, where
larger parts of the existing building stock is
publicly owned, are scoring high (e.g.
Finland 8.6, Sweden 8.5). The property
rights index measures the degree to which a
countries law protect private property
rights, and the degree to which its
government enforces those laws. Higher
scores mean that the property rights are
better protected.

In this work we started by studying the
structure of ownership and mapping the
assumed roles of the main stakeholders. For
the model, the external reference of the case
of Finland has also been very useful, as the
differing practices in maintenance and
retrofit could be compared.

There are also differences in what “owner
occupied” means in the two contexts,
depending on the ownership models of the
apartments.

The apartments in large panel buildings
were built between the 1950’s-90’s, with
well documented technological solutions
(Focşa et al., 1957; Niculescu, 1961; Martac et
al, 1962; Mihaescu 1985), and were owned
by the state. The inhabitants were tenants,

For instance, the ownership model,
implemented in Romania after privatizing is
a condominium type ownership. In this
scheme, the apartment itself is a private
property, while shared parts of the building
are used under legal right associated with
93
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owning the apartment. These rights extend
to all commonly used parts of apartment
buildings, land, foundations, cellars,
stairways, elevators, external walls, roofs,
depositing areas, entrances etc. Owners are
organized in home owner associations or
HOA’s, for the purpose of managing the coowned parts of the property, but also to pay
utility bills and other costs.

banks for the financing of such renovation
by offering the building as guaranty.
One difficulty in HOA’s, as organized in
Romania and other countries, is the lack of
ability to agree on maintenance and
renovation, especially deep renovation.
Traditionally, it took the full agreement of
all owners to contact a bank loan to finance
renovation of the building. In case of larger
associations there is practically no chance to
achieve unanimity, throwing the HOA in
impossibility of deciding (Kecskés, 2006).
But even with lowering of the required
votes from 100% to majority, it will make
the group to decide e.g. to renovate, and
then force a private individual to pay a bill.

The Finnish/Nordic alternative for owning
apartment buildings is the so called
collective ownership model. In such
buildings, the right to reside in a particular
apartment flat is tied to the ownership of
shares in the housing company. In essence,
the housing cooperative owns the
building/buildings, and the shareholders
own the housing company. The ownership
of shares associated with an apartment
automatically entitles one to live in that
apartment.

This approach has its limits, as the leverage
of the group over the individual is limited.
It is not a surprise that current financing
schemes for renovation leave only a minor
part of the expenses to be paid by owners.

In Finnish legal terms, the transfer of a
home owned by a housing company is seen
as the sale of shares in the housing
company, not a real estate transaction.
However, the perception of the occupant is
very strongly that he/she owns the
apartment. So much so, that “owneroccupied” is most frequently used term for
this type of ownership.

In the collective ownership schemes, the
situation is different. Once the decision is
taken by the owners meeting, the
contracting of the bank loan it is done by the
housing company. Apartments, more
precisely shares, are freely sold on the
market with outstanding renovation loans;
the loans are simply deduced from the
selling price and transferred to the new
shareholder.

Of course there are also strong similarities,
as in both cases residents pay a monthly fee
to cover maintenance costs, heating costs
and
the
water
supply.
Housing
company/HOA decisions are defined by
residents at open meetings, etc.

A second benefit of the stronger collective
system is that the housing companies
usually use external housing service, whose
main task is to manage the property in
accordance with the housing company's
decisions. The building site is also included,
because the housing company either owns
the land plot or has leased it from the city by
a long-term contract. These housing service
companies, some of them looking after as
many as 8500 apartments and 12000
customers (Matinkylän Huolto, 2013;

4.2. Influence of ownership on maintenance
and renovation
The main advantage of the collective
ownership scheme is that the housing
company, as legal entity, is able to enter
agreements
for
maintenance
and
renovation, or to sign loan agreements with
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FREMF, 2013), are important repositories of
know-how on real estate management and
salvage/reuse
their
experience
in
renovation from one building to another.

So, how change management of current
building stock can be defined? A first
attempt can be defined as a structured
approach to transitioning individuals, and
HOA’s from the current state to a desired
future state, defined by described business
models (McCarthy, 2004).

Finally the larger picture of neighbourhood
maintenance has to be mentioned. This can
also be traced back to several factors, one
being the inability of many city authorities
to provide maintenance services. But
another strong factor is the property
division of the land around buildings. In the
condominium scheme, only the land just
under the buildings enters in the coownership of the occupants, all land around
the buildings is public/city land. This
arrangement
leads
to
feeling
of
estrangement on the side of the occupants,
not being common for HOA’s to extend
maintenance to these areas.

HR Magazine suggests that change can fall
into the following broad categories:
− Strategic change;
− Leadership change;
− Cultural change;
− Cost-cutting
− Process change
A typical change process involves 6 steps:
to create an emergency feeling (1), the
steering coalition settlement (2), setting a
vision, defining goals and objectives (3),
developing a plan, communicating the
plan and strategy, managing cultural
differences (4); implementing the plan (5)
and maintaining the enthusiasm through
the process (6). It sounds so simple but
success in most of the cases delays: there
are of-ten several blockages involving the
people affected by the change. The success
of the change process highly depends by
the stakeholder’s management. Once the
relevant stakeholder’s are identified, they
can be arranged on a matrix (Fig. 6.)
identifying those which are important and
can influence the success of change
process. These stakeholders will be
necessary to bring and keep in D cell, while
identified antagonistic stakeholders will be
kept in A cell.

4.3. Change towards models of more
sustainable management of the building stock
Change is at the heart of every element of
human behavior. Plenty of change
management systems and processes are
known, but in several situations change
processes are suddenly failing.
In organizational context McCarthy
(McCarthy, 2004) addresses six common
reasons why change fails and suggests an
approach that focuses on people within a
“before, during and after” timeframe.
McCarthy's 6 reasons why organizational
change fails are: People planning comes
last (1), the role of managers is disregarded
(2), communication fails to win hearts and
minds (3), individual agendas are ignored
(4), engagement isn’t measured (5) and lack
of a project manager and/or project
management (6).
On the other side, the change spectrum can
also influence the rate of failure: as large
the spectrum of change, as high the failure
rate is.

Success or failure of the change process for
more sustainable management of building
stock finally can be reduced to a “political
game” with stakeholders placed in Fig. 7.
Since the definition of change process
involves a very large spectrum, which falls
in most of the broad categories mentioned
before, the solution for the problem should
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be developed for different layers and
managed accordingly.

implementing
some
of
the
deep
intervention measures targeting to improve
social sustainability becomes feasible, e.g.
installing external elevator systems,
converting ground floors to be accessible to
the disabled are not too difficult to achieve.
Probably, the ambitious reconversion of
privately owned apartment buildings can
be realized only in a fully centralized
national retrofit program, but pilot
implementations for the purpose of
benchmarking could be carried out using
the buildings currently owned by city
authorities.

Fig. 6. Stakeholder’s management matrix

5. Conclusions
Social sustainability targets should be
considered by authorities on par with
ecological sustainability. Real estate
development programs should include such
targets in their financing schemes. These
targets are both desired by the prospective
owners of the apartments and are required
by regulation.

REFERENCES
Banfi S., Farsi M., Filippini M., Jakob M. (2008),
Willingness to pay for energy-saving
measures in residential buildings, Energy
Economics 30(2): 503-516
Bomee J. (2007), Sustainable construction in Mexican
housing markets, Thesis (M.C.P.) Massachuse tts Insti tute of Techn ology,
Department of Urban Studies and
Planning.
Bon R., Hutchinson K. (2000), Sustainable
construction: some economic challenges,
Building Research and Informati on 28(5 6):301–304.
Botici A.A., Ungureanu V., Ciutina A., Botici A.
Dubina D. (2012), Sustainable retrofitting
solutions for precast concrete residential
buildings", in: Frangopol D., Bergmeister
K. (Editors), Proceedings of the Life-Cycle
and Sustainability of Civil Infrastructure
Systems, Wien, Austria.
Botici A.A., Ungureanu V., Ciutina A., Botici A.,
Dubina D. (2012), Architectural and
Structural Retrofitting Solutions for Large
Precast Concrete Residential Buildings, in:
Radonjanin V., Folic R., Ladinovic D,
(Editors), Proceedings of the 12th
International Scientifi c Con ference iNDiS
2012: Planning, design, construction and
renewal in the civil engineering, Faculty of
Technical Sciences, Novi Sad, Serbia.
CR2-1-1.1 (2011), Design standard for constructions
with concrete walls [in Romanian], MDRT,
Romania.
Demeter I. (2006) Short history of large panel
buildings in Romania, Scientific Bulletin of

Achieving higher social sustainability
standards is technologically possible, but
not easy to implement, on the existing largepanel building stock.
The main hindrance to even targeting such
ambitious goal is in the inability to promote
a broader vision for the community. The
individual owner’s interest often overrides
that of the HOA’s, and the HOA’s are also
unable to become partner of the city
authorities, due to their inefficient
functioning. The solution is in strengthening
the role/power of the HOA’s by legislation
wherever possible. The introduction of
professional management practices, e.g. by
promoting housing service, should also by
the priority.
With a strengthened HOA system, city
authorities can gain a partner in
maintaining the building stock and
surrounding land. With time even
96

Sustainability challenges of residential reinforced • A.
Botici, V. Ungureanu, A Ciutina et al.

Construcţii
the Politehnica University of Timisoara,
Construction and Architecture 51(65 ):8794.
Demeter I. (2011), Seismic Retrofit of Precast RC
Walls
by
Externally bonded CFRP
composites, PhD Thesis, Politehnica
University of Timisoara.
Dewick P., Miozzo M. (2002) Sustainable
technologies and the innovation–regulation
paradox, Futures 34(9-10):823–840.
EN 15804 (2012), Sustainability of construction
works. Environmental product declarations.
Core rules for the product category of
construction
products,
European
Committee for Standardization CEN.
EN 15643-3 (2012 ), Sustainability of construction
works. Assessment of buildings. Framework
for the assessment of social performance,
European Committee for Standardizati on
CEN
EP 2010/31/EU (2010), Directive 2010/31/EU of the
European Parliament and of the Council of 19
May 2010 on the energy performance of
buildings, Official Journal of the European
Union
FOBRP (2001), Guidelines for sustainable buildings,
Federal Office for Building and Regional
Planning, on behalf of the German
Ministry of Transport, Building and
Housing
FREMF (2013), Finnish Real Estate Management
Federation
www.isannointiliitto.fi/inenglish/
Focşa V., Boghian V., Dianu V., Alexandrescu A.
(1957), Mas onry and concrete buildings, [in
Romanian], Litografia Invatamantului
Unitatea Iaşi, Romania
Häkkinen T. (2007), Assessment of indicators for
sustainable urban construction, Civil
Engineering and Environmental Systems
24(4):247-259.
Hakkinen T., Belloni K. (2011), Barriers and drivers
for sustainable buildings, Building Research
and Information 39(3):239-255.
Heiss O., Degenhart C., Ebe J. (2010), Barrier free
design,
Institut
für
Internationale
Architektur-Dokumentation GmbH Co.
KG, München.
Hydes K., Creech L. (2000), Reducing mechanical
equipment cost: the economics of green design,
Building Research and Informati on 28(5 6):403–407.
International Innovati on (2013), Building blocks.
Renovation
through
retrofitting,
International Innovation, Opening Minds
- Spotlight on EU research, pp. 40-41
(online:
http://www.research-

europe.com/magazine/REGIONAL/EX1
0/index.html)
Jakob M. (2004), Marginal costs and co-benefits of
energy efficiency investments. The case of the
Swiss residential sector, Energy Policy
34(2):172-187.
Kecskés M. (2006), Possibilities for ecological
renovation
of
p anel
buildings
[in
Hungarian], Ybl Miklós Faculty of
Architecture and Civil Engineering
Kiss B., Gonz alez C., Neij L. (2 012 ), The r ole of
policy instruments in supporting th e
developmen t of mineral wool insulation in
Germany, Sweden and the United Kingd om,
Journal of Cleaner Pr oducti on 4 8:187 199.
Kiss B., Neij L. (2011), The importance of learning
when supporting emergent technologies for
energy efficiency – A case study on policy
intervention for learning for the development
of energy efficient windows in Sweden,
Energy Policy 39(10):6514–6524.
Kohler N., Yang W. (2007) Long-term management
of building stocks, Building Research and
Information 35(4):351-362
Martac R., Tsicura C., Gomoescu P. (1962), Guide
for installers of large prefabricated panel
buildings [in Romanian], Editura Tehnica,
Bucharest
Matinkylän
Huolto
(2013),
www.matinkylanhuolto.fi/yritysesittely/
McCarthy B. (2004), The two dimensions of
organizati onal change, Strategic HR Review
4(1):20-23
Mihăescu A. (1985), Civil constructions course [in
Romanian]. Timişoara, Romania
Nagy Zs., Fülöp L., Talja A. (2012), Are we too
capitalists for a comfortable life? Business
models for future and existing flat building
administration, Quality - Access to Success
13(S5):205-210.
Niculescu D. D. (1961), Execution of residential
buildings with large panels, [in Romanian],
Editura Technica, Bucharest
NP051 (2012), Design standard for the adaptation of
buildings and the public space to the needs of
persons with disabilities [in Romanian],
MDRAP, Romania.
Petre R. (2014), Socio-demographic Analysis in
Spatial Planning, Urbanism. Architecture.
Constructions 5(1):21-28
Pitt M., Tucker M., Riley M., Longden J. (2009),
Towards sustainable construction: promotion
and best practices, Construction Innovati on
9(2):201–224.
PRA (2012), Property Right Alliance and
Americans
for
Tax
Reform
97

Urbanism. Arhitectură. Construcţii • Vol. 5 • Nr. 2 • 2014 •

http://internationalpropertyrightsindex.o
rg/.
prEN 16309 (2013), Sustainability of construction
works - Assessment of s ocial performance of
buildings – Methods, European Committee
for Standardization CEN
Priemus H. (2005), How to make housing
sustainable?
The
Dutch
experience,
Environmental planning and design
32(1):5–19.
Radoslav R., Branea A.-M., Basescu S., Găman
M.S., Morar T., Nicolau I. (2010), Organic
Growth – Studies for territorial development,
urbanism and urban design, Editura
“Orizonturi Universitare”, Timisoara
Radoslav R., Gaman M. S., Morar T., Ştefana B.,
Branea A. M. (2012), Sustainable Urban
Development Through the Empowering of
Local Communities, in: C. Ghenai (Editor),
Sustainable Development - Policy and Urban
Development - Tourism, Life Science,
Management and Environment, InTech,
Rijeka, Croatia, pp. 41-66.
Riihimäki M., Perälä A-L, Jaakkonen L., Grönfors
T. (2012), Retrofit Markets and Business
models of Romania, RESPIRE project report,
VTT-S-02282 -12, VTT Technical Research
Centre of Finland
Riley D., Pexton K., Drilling J. (2003), Procurement
of sustainable construction services in the
United states: the contractor's role in green
buildings, Sustainable Building and
Construction: Facts and Figures 26(23):66-69
Rybkowska A., Schneider M. (2011), Housing
conditions in Europe in 2009, EUROSTAT
Statisti cs in Focus 4:1-11.
SuPerBuildings
(2012),
Sustainability
and
performance assessment and benchmarking of
buildings, Tarja Häkkinen (Editor), VTT
Technology 72, VTT Technical Research
Centre of Finland, ISBN 978-951-38-7908-2
Talja A. (2011), Retrofit practice in Finland,
RESPIRE proje ct repor t, VTT Te chnical
Research Centre of Finland

TISSUE (2005), Trends and Indicators for Monitoring
the EU Thematic Strategy on Sustainable
Development of Urban Environment, Final
report, Contact: SSP1-CT-2003-502427
Ungureanu V., Bollinger R., Fülöp L., Jakob M.,
Kiss B, Maneschi D., Mosgaard M.,
Remmen A., Chobanova H., Ott W.
(2013), Integrated strategies and policy
instruments for retrofitting buildings to
reduce primary energy use, GHG emissions
and costs, in: Hajek P., Tywoniak J.,
Lupisek A., Sojkova K., (Editors) CESB13 Central
Europe
towards
Sustainable
Buildings,
Sustainable
Building
and
Refurbishment for Next Generations. Prague,
pp. 183-186.
Ungureanu V., Fülöp L. (Editors) (2014),
Opportunities and challenges in sustainably
retrofitting the large panel concrete building
stock, Editura “Orizonturi Universitare”,
Timisoara [in print]
Ürge-Vorsa tz D., Koeppel S., Mirasgedis S.
(2007 ), An appr ais al of policy instruments
for reducing buildings’ CO2 emissi ons,
Building Rese arch and Informa tion
35(4 ):458 – 477
Ürge-Vorsatz D., Danny Harvey L. D., Mirasgedis
S., Levine M. D. (2007), Mitigating CO2
emissions from energy use in the world's
buildings,
Building
Research
and
Information 35(4):458–477
VTT/RESPIRE (2012), Sustainable Renovation in
Eastern
and
Northern
Europe,
http://virtual.vtt.fi/virtual/respire/surv
ey.html.
Vâlceanu D. G. (2013), Gentrification of living spaces
– An urban socio-spatial restructuring
process
[in
Romanian],
Urbanism.
Architecture. Constructions 4(1 ):21-30
VTT/ECOPROP (2013), Profitable business through
successful management of customer needs,
http://cic.vtt.fi/ecoprop/e copr op_web_s
ite/Mainpage.html.
1000MINDS (2013), Decision-Making Software,
http://www.1000minds.com/

Received: 9 October 2013 • Revised: 27 October 2013 • Accepted: 22 November 2013

98

