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Abstract. Availability of high-quality housing has alwaysdreone of the criteria of the prosperity, stabiéityd pro-
gress of the citizens of any nationality. The isgaieed in this study is to find out possibiliti@sd options for the
stabilization and renewal of the quality of phy#licand mentally outdated parts of the housing fofid.atvia, for
dwelling. Today, the maintenance of technical ctadiof the housing fund of Latvia is a huge prohlduilding of
new houses constitutes insignificant part of thedimg fund, so a special attention should be paigouses built in
60s-70s of the previous century. A large proportbrnesidential buildings are both morally and pbgy outworn.
The situation, which is characterized by completrigsing restoration and replacement program ofhthesing fund
to the suitable accommodation fund that is moregnefficient and meets modern requirements forshray Devel-
opment of such programme shall be considered tmbeof the main tasks of the improvement of theasion in the
housing of Latvia. The change of the existing hegsund is unavoidable. Postponing consideratiothi issue
during the economic crisis is both lowering welféggel of the population as well as the living citiwths of the
inhabitants of Latvia. The authors researched andpded possible options for the reduction of pbgly and men-
tally outdated parts of the housing fund of Latzidhe same time offering new construction captidslias the alter-
native solutions for refurbishment and suggestiogeptial model for project financing. Values of romic indica-
tors of different options concerning restorationl aaeplacement of the existing housing fund with ¢bestructions

that are more energy-efficient and correspondeadiguirements and needs of our modern society.

Keywords: energy resources, efficient use of resources,araimnmodelling, housingund.

1. Introduction

Availability of high-quality housing has always lmee
one of the criteria of the prosperity, stabilitydgorogress
of the citizens of any nationality. For the resideof Lat-
via, an accessible and high-quality housing issa lie-
come a project that strategically may affect solutdf
problems referring to demographic, economic andipol
cal issues. Sustainable and well-balanced developafe
the territories is inextricably associated with thme-
provement initiatives and activities carried outiblgabi-
tants. For the previously mentioned reason, devetop
of the requirements for high-quality housing is afiehe
objectives of national socio-economic policy ptiies.

tial houses. The situation with the existing hogsiand
indicators of the energy consumption and high dpega
expenses is unacceptable.

The issue raised in this study is to find out paifisi
ties and options for the stabilization and renewfathe
quality of physically and mentally outdated parfstioee
housing fund of Latvia, for dwelling.

Today, the maintenance of technical condition ef th
housing fund of Latvia is a huge problem. Buildiafy
new houses constitutes insignificant part of theshug
fund, so a special attention should be paid to é®siilt
in 60s-70s of the previous century. A large proporbf
residential buildings are both morally and phydical

Improving the standard of living of the inhabitantsoutworn. The situation, which is characterized loyne

of Latvia is of great importance for the developmeh
the Republic of Latvia and its further integrationthe
European Union. Availability of high-quality accorom
dation is one of the indicators of the standartvirig of
the inhabitants. At the moment, providing populatio
with appropriate accommodation is not satisfactoey
cause of its absence and low quality of the houiagis
very behind the EU standards. The necessity fostihe
tion of the particular issue is also determinedthuy in-
crease of the negative processes in the markesafen-

pletely missing restoration and replacement progodm
the housing fund to the suitable accommodation tinadi

is more energy-efficient and meets modern requirgsne
for housing. Development of such programme shall be
considered to be one of the main tasks of the ingero
ment of the situation in the housing of Latvia.

During the increase construction market, the busi-
ness environment of Latvia had a possibility to als¢he
resources in the country. From that time, in refato the
total amount of the housing fund only a few higladify
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constructions and buildings are set up, but theaneimg

living fund continues to age. Aging volumes and ithe
of acceleration are such that, if not correcting itua-
tion immediately, then by 2030 the overlapping afltin

ple depreciation “waves” will take place: the reniag

five-storey houses will become outdated and cooldbe
used for living, at the same time the similar peohs$ will

rise regarding nine —storey buildings - they wit ¢p the
condition which the houses built in the 20s-30stlaf

previous century has. No construction industry valim-

burse the losses of the housing fund of this voluineot

initiate any activity regarding the above mentione

will leave huge problems to our children and grdmildc
dren.

offering new construction capabilities as the alative
solutions for refurbishment and suggesting poténtia
model for project financing. Values of economidioa-
tors of different options concerning restoratiord ae-
placement of the existing housing fund with thestourc-
tions that are more energy-efficient and corresponhe
requirements and needs of our modern society.

2. Housing fund asthe Basis of Economic Develop-
ment

Sustainable and balanced territory develaoynis
inextricably related to the improvement of livingndi-
tions of population; therefore, the implementatioh

The increase in construction industry showed capahigh-quality housing facilities is a priority forosio-

bilities of different housing projects that are @sated
both with the different construction expenses aperat-
ing expenditures.

economic policy ofthe country. Moreover, the United
Nations Organization has recognized the housindp-pro
lem as one of the main, and put forward the rightidus-

The change of the existing housing fund is unavoiding as an essential constituent of the problem.

able. Postponing consideration of this issue dutimg
economic crisis is both lowering welfare level dfet
population as well as the living conditions of ihbabi-
tants of Latvia.

The authors researched and compiled possible ofmmediately becomes a problem for the entire commu-

Housing has a high social value. If it suddenlysur
out that even a small percentage of the populalimes
not have housing or cannot afford to pay for theemses
related to the provision of basic services, thestjar

tions for the reduction of physically and mentaflyt- nity. (LV Central statistical management, 2010.
dated parts of the housing fund of Latvia at theeséime
Not sufficient quality of 4,1
water-supply BThe
Not sufficient quality countries
of power supply Cities
Latvia
An area is not enough 29,4
2 2 2 2 2 26’2
0 5 10 15 20 25 30 35

Fig 1. Owners of houses which are dissatisfied by an layesommunications of houses 2007 year (perceSt)irce— statis-

tics of Latvia, 2010)

The process of modernization and refurbishment of

the housing fund plays a major role in improving th
quality of housing and satisfying the populatiohéus-
ing needs.

All the processes influencing the housing condgion
can be divided into controlled and uncontrolledsone

Uncontrollec processe

Natural and climatic Technogenic influence

Change of requirements tg

Change of demographic

influence the house structure
Consumer descriptiong&———— State othouse —» | Economic descriptions
4 4 —
Reconstructio Modernisation Major repairs New building

Controllec processe

Fig 2. Processes, having influence on the state of hd@sesce- Riga management of energy, 2010)
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The latter include unpredictable situations of tegh  Table2. Repair of houses in Latvia ( Sourestatistics of
logical, ecological and social nature that afféet tondi- Latvia and worked out by authors)

tion of the housing fund, its physical and functibde- Data Major repairs (thousand?n

preciation. (Joseph Murphy,2000.) 2005 | 2006| 2007 2008 200¢
The controlled processes include the processes [of Apart- | 218311 266271 34817 4439p 34881

improving the current condition of the housing fumda ments

complete renovation in the form of new construction Rate of - 22 31 27 21
The quantitative level of the existing housing fund | height %

the given period is maintained by meansiaiple repro-

duction divided into two main types — partial and full There is insufficient volume of renovation, inclodi
reproductionThe partial reproductiorincludes the costs heat insulation, expressed as the number of reedvat
of major repairs within the normative period of ldiig  buildings to the total number of buildings in neefl
service life; the full reproduction on the contrary, in- renovation. Now there is a major problem in Latvia
cludes the costs of constructing new buildingseadtof energy efficiency works of the housing fund and the
the ones having reached the limit of physical depre maintenance of its technical condition. The analysi
tion. Innovativereproduction is defined as the construc-shows that 70% domestic premises of the total ingusi

tion of new housing in addition to the existing omh  fnqd require major repairs and the works of improeet
minimal energy consumption. (_Joseph _I\/Iurphy,2000.))f energy efficiency. (Ham Maarten, 2009)
Full or partial impact on the housing fundaisiecessary At present, the most severe problem is the mainte-

condition for thereproduction of the housing fund. nance of technical condition of the housing fund_at-

Thus: according to th_ese defmltlort_be process of via. The analysis shows that domestic premises, &%
reproduction of the housing funid mainly evaluated ; . . .
the total housing fund, require major repairs.

from the perspective of recovery of technical hogsi . :
characteristics. By means of partial reproducttds pos- At .the same tlme_, the reI_at|ve volume of the
renovation of the housing fund is very low. In 2008

sible to restore or improve the condition of somet @ll) X . . 0
elements and building structures. However, the fiedl ~construction of new housing comprised 1.4% of ttalt

production is refurbishment of the whole residdntia@'€@ of the housing fund, but major repairs — @k %.
building. I nnovative reproduction, to a great extent, will A Significant portion of the housing fund still doeot
make it possible not only teefurbish the housing fund Satisfy the needs of the population, both due dosire
quantitatively, but to approach the most advanded-s @and the qualitative characteristics.

dards and requirements imposed on the housing droun  For example, the service life of residential builg
the world. (Hastings. 2006) of the housing development in 1960s — 1970s, the so

called “khrushchevki”, has almost expired. In saver
years of operating, these buildings, constituting a

The Assessment of the Housing fund Condition and significant part of urban housing, will begin toilfa
Its Dynamicsin L atvia massively(Hastings. 2006)
The housindund in Latvia in 2009. According to the Thus, by means of the analysis of the condition of

data of the Central Statistical Bureau of Latvisthe end the housing fund in Riga it was possible to idgnttie
of 2009 the total area of housing fund in Latviesvéd.0  following problems:

million square meters. The dynamics of the numdfer 1. Qualitative shortcomings — nonconformity of
flats built from 2005 to 2009, in Latvia. technical and consumer characteristics of the hgusi
Table 1. An amount of the built apartments in Latvia (my  With the objective and subjective requirements isgb
statistics of Latviand worked out by authors) on the housing. The most severe problem is substant
Data 2005| 2006| 2007 2008 2009 energy loss (in the form of heat) in the processisifg
Amount of housing, heating.
apartments 2. Quantitative deficiencies — Igck of ho_using, i.e
552.2| 812.6] 1188.4 1153|2 6693 lack of humber and total area of single-family hemjs
(thousand apartments, rooms. Also it is nonconformity of atig
m’) existing apartments with the required areas. Besitee
Rate of ) 47 46 3 4o | existing volume of new construction and major repa
height % not a solution to shortening the housing queuekjaiag

the number of old and dilapidated housing, which

As can be seen from the table, there is a downwarigcreases every year. Thus, the most importantosoci
trend in new hOUSIng fund and construction voluifiee economic Objective is to increase the volume of

over the past few years. Quantitative dynamicshef t housing fund in Latvia.
buildings renovated in Latvia from 2005 to 2009.
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4. Technical Condition of Panel Buildings and Their — reluctance on the part of co-owners to engage in
Potential the common property maintenance/ improvement;
— co-owners’ negligent/ destructive attitude toveard

Service life of buildings depends both dme t reasonable requirements of common property, etc.
durability of the material of structural elementsdaon
the coupling of individual elements that form ab#a 5. Economic Situation of the Housing fund in Latvia
spatial structure. If the load-bearing panels afdings,
obviously, under normal use, can be operated 1@D an Latvian real estate market has experiencet twe
even 150 years, the corrodible mounting elemenglan exaggerated rise in prices and the cascadingnfaltices.
of metal welded assemblies, are their “weak” linksit-  Stable development of the market occurred durirgy th
via republic economy ministry, 2010) period from 2000 to 2005, when real estate pricese r

The main problem that may be faced by thecorresponding to salaries and the conditions feditr
households over a certain period of time is cootsf granting. However, already in 2005 the first sigofs
embedded elements of exterior walls. Experts fatecaoverheating started to appear. Increase in salagd/ a
that the critical level of corrosion will be reachalready prolonged period of credit no longer justified the
in fifteen years, taking into account a 40-yearigebiof  exaggerated rise in prices.
operation and the progressive corrosion of these During three years, the prices of standapdty
elements. First of all, that kind of danger threat¢he apartments in micro-districts of Riga grew by ab@t
buildings of panel series. percent. However, in 2007 a different trend waskeer

It should be noted that the large-panel buildinfs oThis time, drastic changes occurred in the opposite
the initial period of industrialization in consttian (five-  direction. At first, property prices had reacheckith
storey buildings of 1960s), despitather high structural highest peak, but then the American crisis causets
reliability, have low reconstructive ability. Thepplies in the Latvian market, and the cascading fall irces
primarily to residential houses that have interlwgld- began(LR Central statistical management, 2010.
bearing walls arranged in a narrow pitch.

Moral and aesthetic inferiority of five-storey
building development is enhanced by the fact that t | | /\\
only type of slab block of flats has been propoaed 00
implemented, without taking into account the
demographic, historical and architectural tradgiar the

800 4

200 A

. . . . . .. . (0] T T T T T T T 1
districts, their climatic character|st|c($-.last|ngs. 2006) 2003 2004 2005 2006 2007 2008 2009 2010 2011
) ConStrl.'ICtloln Of SU?h bl'!lldlngs was Carrled OUt —— A middle cost of apartments is in old houses LVL /m2
without taking into consideration the natural lacajse — Prime price of new building LVL / m2
and architectural features of surrounding buildings Major repairs, warming

The performance characteristics of such buildings
are low. They have low heat protective and sounafpro
qualities. Thus, in summer there is overheatingoofns,
especially the upper floors, due to the combined, rand As seen in Figure 3, at present there is observed
in winter — freezing of joints, corner panels analls; In  stable dynamics of the alignment of market pricaes f
adverse conditions there are the domestic preroifsée  standard-type apartments and construction costseof
first floors, where the microclimate is stronglflienced  housing fund. In the situation, when the housingdfin
by the presence of poorly insulated basement, uppgd Latvia almost is not refurbished, it is possibleuse the
vestibules and doors. potential of renewal of the existing housing fuihattis

Virtually, in all types of five-story buildings the often in bad condition or even, in some cases, the
soundproofing of interior walls, floors, and wallses not emergency condition.
meet standards. According to the existing data of Ministry of

In buildings where heat insulation and proper nepaiEconomics, the cost of renovation ranges from L\BLtel
are not carried out, emergency condition is onipatter 65 per square meter. Under existing comparativeepyi
of time. The main problems of the current housittgls the cost of renovation of the housing fund andnizeket

Fig 3. Sale of apartments price and cost of building
production (Source Latvia Statistics2010

of Latvia are the following: value of the standard-type apartments, to a laxgeng
— the level of welfare; approach the cost of new construction. (Latvia bdipu
— dissatisfaction with maintenance of residentialeconomy ministry, 2010)

buildings;

— lack of understanding/ knowledge of the common6 Per spective of | tive Devel t of the H
property maintenance in the future; - Perspective of innovative bevelopment of the Hous-

— fear of the additional expenses related to théng

improvement of common property maintenance; In recent years, there has been a growing int@rest
- — fear of the additional expenses related to thehe buildings with low energy consumption, reflagti
improvement of common property physical quality; growing concerns about climate change and highggner

prices. (Riga management of energy,2010)
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Today, all over the world the Passive House At present, the volume of renovation and major re-
Standard Certificate has been awarded to more thepairs of residential buildings in Latvia comprises ap-
10,000 various buildings — starting from small ptevy  proximately 1% of the total housing fund of the oty.
houses and finishing with office buildings, schoalsd (Riga management of energy,2010) Sometimes upon ex-
shops. Most of them are located in Germany andriajst isting difficulties or even impossibility to perfora ma-
where the concept of Passive House has been créatted jor repair of the building, for various reasonsuseholds
also in other countries there is steadily growimgiiest in  do not have the opportunity to improve their liviogndi-
these buildings. (Fingleton, 2004) tions. The main problem here is a significant dédfece

Moreover, this approach is used for refurbishmént obetween market value of the old housing and new con
buildings constructed in the past. The implementewstruction. Sometimes, cyclical economic development
projects have confirmed that applying this methodalmost creates the conditions under which the pintgi
energy efficiency has increased tenfold, theredpihg  of credit is either impossible or cost of credituisrea-
to reduce energy costs substantially in large gkl sonably high. The possibilitio create a model of devel-
such as hospitals, schools, and apartment blocks. opment and refurbishment of the existing housinglfis

Now the most severe problem in Latvia is quantita-an objective necessity. The possibility to use reom-
tive deficiencies — lack of housing, i.e. lack afrmber struction as an alternative to renovation is oftipalar
and total area of single-family houses, apartmentans. importance in the development of the housing fund.
This type of problem cannot be solved only througk(Wells, 2007)
renovation of the existing housing fund. Also, thés The proposed scheme of interaction between project
virtually no refurbishmentprogramme of the housing participants is shown in Figure 4.
stock in Latvia, and there is no possibility foruseholds
of privatized apartments to improve their housiogadi-
tions within the framework of urban construction.

State A receiptisin
turn on
* apartments

Old house
v

Sale at the market

4 4

Financial Accumulations of
institutions citizen:
v v

Program of development of houses

Pull down New houses Passive houses | Major repairs.
houses Warming

Fig4. Scheme of updating of houdemd (Source- worked out by authors)
the established social norm of housing will be ed
Refurbishment of the housing fund is a process thawtith new apartments (with interior finish) at suatrate
should take place constantly, as the basis for thspecified by regulations and modern requirementhéo
development of economics and society. Improvemént chousing. The main advantages are the following:

housing conditions, decrease in maintenance costs f v' opportunity for sustainable refurbishment
the basis of increasing the competitiveness of ¢lonisls of the housing fund;
in Latvia. v' improvement of living conditions;

Residents of the old housing fund will have an v' provision of housing for those who need it;
opportunity to exchange their apartments for modern v" lowering maintenance and repair costs of
comfortable accommodation that meets all the sauidl housing;
sanitary standards. (Wells, 2007) v' improvement of ecological environment;
The area of a new flat offered within the framewaoik v'increase in employment, etc.

this programme can be either smaller or largercahe

which they occupy. It can be provided either withany 6. Conclusions

additional payments or by means of obtaining cradit

the framework of the given programme. It is an droe The main goal of the priority national development
opportunity provided to households in order to edhleir is the elaboration and implementation of methodd an
housing problems. All those who at present do mteh mechanisms for enhancing accessibility and reftbgs
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