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FLEXIBLE ADJUSTMENT OF HOTEL FACILITIES TO
MARKET DEMAND
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Accommodation tourist industry is characterized by high variability. For this category of services not only the
location is crucial- that does not change, but also the standard, prices and seasonality of services. In the recent
years, leisure centers performing functions only during the summer time have seen the possibility to extend their
activities beyond the summer months. The reasons for this are the local investments requiring qualified staff which
comes from different parts of the country, Europe and the world while creating demand for accommodations. To
meet the possible demand needs and to adapt to cold season, performing thermo-modernization works is necessary.
In order to find the best solution and answer those needs, analysis of the profitability of the investments in a chosen
holiday resort was carried out. The article presents the results of the analysis based on the payback period, LCC

analysis and assessment of the investments risk.
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1. BACKGROUND

Currently, there is a growing interest in the Polish market among tourists in renting small wooden
houses. Data from the Central Statistical Office says there was a 14.8% increase in 2014 compared
to 2013 of renting this type of places [2]. As a result of this fact, many owners of small holiday resorts
are wondering about raising the standard of their premises and allowing guests to stay on their land
also during the winter months, which in most cases requires installation of heating systems and

carrying out of thermal modernization of the buildings.
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The authors of this paper analyze the feasibility of such upgrades based on the example of a small
wooden houses complex located in Wielkopolska (PL), using flexible tools for planning and
management with LCC methodology, based on historical data obtained from the owner of the object

on the use of objects and projected interest in both short and long time rental in subsequent years.

2. LCC AND FLEXIBILITY

LCC is a powerful tool that is used for analysis of life cycle cost of the item in production, and is
especially good tool to use by the construction industry where designed build objects are after a period
of life they are partially recycled and reused in other location. In order to compare a number of
possible options from the LCC point of view, there is a need to act in accordance with the adopted

algorithm. The following steps are the basis for making investment decisions [3].

determination selection of the

of boundary time and cost comparison of most suitable

problem identyfication
. estimation the options :
conditions aption

identyfication of alternatives
Fig. 1. Key steps in LCC analisys.

Special attention deserves the position regarding the time and cost estimation. This term in the
investment time frame setting plays a key role in the estimation of the cost of the investment and its
profitability. For many years investors in Poland paid attention only to the investment costs neglecting
other costs associated with maintenance and energy costs. This situation is changing and with each
year looks better and better.

The chart below shows a possible participation in the life cycle cost (LCC) of the object. The share
of costs may take on various proportions depending on the type of the investment. Setting LCC helps
to find the most optimal solution for the investor. Often, increasing the LCC is done by reduction of
initial costs. A more optimized design or materials of better quality results in the future reduction in

expenditure on repairs and energy demands.
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Fig. 2. Cost during life cycle of a building.[1]

The role of the designer of the building is to create a model which is adapted to the existing market
trends in the best possible way [3]. Such actions are referred to in the professional literature as flexible
design. This kind of design allows adjusting to the new conditions in the future, both positive and
unfavorable [4]. Flexibility works in two ways: it reduces the risk during construction and increases
the chances of possible benefits in the future. There are three main categories of flexibility [5,8]:

- changing the size, capacity, performance,

- changing the function,

- preventing accidents.

Thanks to the flexibility idea it is also possible to lower the costs by spreading them over time:
shorten the recovery time and reduce the risk of the investment. The four steps method can be helpful

with the implementation of flexible solutions [7].

Finding Evaluation of The
ldennflcat_mn af elements of the p0_551ble implementation
essential solutions and

system that plan for

unknowns in implementation ihils
which flexibility ‘i:y(i::&;n:nbtl;tit[l:: of the most ﬂex:_‘;;l:ﬂ:nd
is helpful of flexibility appropriate observation
solution

Fig. 3. Four steps of flexible design.

3. DETERMINATION OF BREAK EVEN POINT
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‘When making investment decisions, the important aspect is to determine the breakeven point (BEP). Figure
below shows the number of sold services or products when the economic balance is zero and it’s relation to:
fixed costs, variable costs and sales[6]. The idea of BEP can be presented in two mathematical ways and one
graphical(Fig 4.) [9]:

a) mathematical as a quantification:

BEP=—"—
(3.1) Pk

Where: S-fixed costs, p- selling prize of a product/service and k: are variable costs.
b) mathematical as a percentage of utilization of the production capacity:

(3.2) BEP'=—5_.100%

F,(p—k.)

Where: P, is maximum production capacity.

Safety factor is also important in the assessment of the investment project. This is the key when
dealing with large fluctuations of prices of sold goods or offered services. Wy, = 0.6 guarantees no
loss when demand falls by 60% - at the same level of profit is equal zero. It is expressed by the
formula (3.3):

P, —BEP
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Fig. 4. Graphical idea of break even point.
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4. CASE STUDY

Recognizing the need for the market, investor is planning to thermo-modernize a small holiday
resort in order to adapt parts of the premises to operate during the heating season. Currently there
exist 3 wooden summer houses consisting of two apartments each, operating only during the summer
season.(Fig. 5) Localization of a large investment in the vicinity of the holiday resort is the reason for
increased demand for accommodation for employees and engineers employed in the investment also
during the winter months. The planned construction period is 5 years. There is a high probability that
the scope of work will be extended, hence the need for accommodation in the resort. Owners of the
holiday resort commissioned the development and recalculated both options. The period of intensive
use is assumed as 5 years. It was important also to determine the minimum amount of visitors, so that
the resort does not generate a loss (BEP). Authors examine the possibility of making a profit that can
be achieved by conducting thermos-modernization and allowing the use of apartments during the
heating period. Each apartment is designed for 3 people. The cost of accommodation for long-term

rental is 20 PLN net for one person per day.

Fig. 5. Apartments for modernization.

Calculation of possible income and costs was performed to find the best thermos-modernization
solution for this case.

Thermo-modernization process in general includes 2 steps [10]:

1. replacement of the building’s window and wall insulations,

2. installation of (A) electrical radiant system, or (B) pellet’s central heating system.

The total cost of the modernization with both heating system options were analyzed in this article.
Authors were focused on showing the positive and the negative aspects for each option. Both options
for heating system A and B are characterized by high flexibility, but with completely different

properties.
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In option (A) electric radiators require low investment costs related to the purchase and installation.
The installation time is very short and possible during having guests accomodated at the resort. This
is a significant advantage because it does not generate aditional profit and reputation losses. The
ability for changing of the radiator to other sources of heat is also hassle-free, plus there is always a
possibility for re-using radiators in other facilities. Level of failure for this kind of equipment is very
low and is of localized importance (failure of one radiator has no effect on other sources of heat). In
order to reduce power consumption, each heater can be equipped with a timer. The use of such a
method is possible by both low thermal capacity of the building —timber structure, which in this case
turned out to be an advantage, as well as the regularity and predictability of users staying on the
premises. Guests arrive at homes from 7:00pm to 6:00am. This allows to set the heating in the
bedroom between 6:00pm-6.00am and in the bathroom 6:00am-9.00pm and 5.00am-6.00am. The rest
of the heating time is triggered manually. This solution can reduce energy consumption while comfort
of the guests remains unchanged.

In Option (B) central heating system with pellet boiler is a solution that requires more time during
the installation and is connected with higher investment costs. The main difficulty is the construction
of the boiler room and the connection between it and the apartments. However, this option may
involve a number of benefits. First of all, this solution will reduce energy costs for heating during the
winter season. Secondly, with the installation of central heating system, the replacement of the electric
boilers for heating water will be conducted. This will reduce the cost of heating water throughout the
whole year- savings on water heating can reach the level of 70% compared to the existing electric
heating. The total installation cost is higher, but this solution allows for the use of renewable energy

sources, e.g. solar collectors in the future.

4.1. COMPARATIVE ANALISIS

On the basis of the data received from the investor, who’s been observing the historical demand
for over 20 years and also owns a property with similar characteristics to those which are planned to
be improved, a comparative analysis was prepared .The following numbers summarize the case study

analysis for this article.
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Tablel. Modernization cost of each option

Option A B
Initial costs [PLN]:

insulation 25200 25200
windows 7000 7000
heating system 2340 37 000
Total 34 540 69 200

Heating [PLN/month(20days)/flat] 160 60

Hot water [PLN/person/day] 2,1 0,7
Fixed costs (S) [PLN/month] 3000 3000

An important factor which was previously mentioned in the article is the breakeven point BEP for
each option. The accommodation services are characterized by a great diversity of demand, and

therefore an important aspect is to select the option with a lower BEP.

Table 2. Breakeven point for each option

Option A B
Max. Capacity per month[guests] 540 540
BEP [quests per day] 197 164
BEP” [%] 36 30
Wy 0,64 0,70

BEP presented graphically (fig.6) allows for the observation of the influence of fixed and variable
costs on the profitability of the investment. Lower costs are less vulnerable to price fluctuations and

thus, without long-term contracts expose the investor to reduced profits or even create losses.
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Fig. 6. Comparison of cost and income of two options.

An analysis based on life cycle cost LCC (fig.7) shows the return on investment and possible

income. Option A will pay off about four months earlier than B, but what is more interesting, the
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investor’s income related to the modernization of both options without modernization exceed the case

essentially in the same period.

gains kPLN
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Fig. 7. Visualization of gains in time for three cases.

Investment is planned to be performed in the next five years, but after that date there is expected
growth of interest in services - especially since the company is expanding its services. On the basis
of data obtained from the investor, the cone of possible gains for the next 10 years was prepared (Fig.
8). The accommodation level was adopted between 40 and 60% of total capacity of the resort.

It is easy to see that option B has much better results, thanks to a low energy expenses for heating.
In the case of the accommodation level below 36% for the version of A - which is possible based on
historical data, this option will generate profits even lower than in the case of not performing thermos-
modernization. The only solution in this case would be the reduction of fixed costs by changing the

employment level. The investor would rather not take this type of actions.
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Fig. 8. Spectrum of possible gains
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5. CONCLUSIONS

In the course of the analysis of the case study it can be concluded that the use of several tools to
develop the topic gives a wider field of view and grasps the problem from many sides. Especially the
use of the LCC method can be provide necessary hints regarding which solution to follow.

The spectrum of income in Graph 3 shows the advantage of solution B, which, although more
expensive, and thus risky, provides measurably greater benefits in the long term by reducing the total
energy costs. This analysis of the cost of living would be even greater if the delamination energy costs
have risen dramatically. Additional advantage of this option is, the future ability of adding solar
collectors, which could reduce dependence on external conditions.

It can also be added that thermo-modernization in the analyzed resort can be extended to other
similar premises and may result in enabling new opportunities for the owners connected with
operating during the winter season plus it can maximize the total profit throughout a year for hotel

services.
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ELASTYCZNE DOSTOSOWANIE OBIEKTOW HOTELOWYCH DO WYMAGAN RYNKOWYCH

Keywords: LCC, elastyczno$¢ w konstrukeji, breakeven point

STRESZCZENIE:

Branza turystyczno-noclegowa charakteryzuje si¢ duza zmiennos$cia. Na zainteresowanie klientéow ma wplyw nie
tylko lokalizacja- ktéra nie ulega zmianie, ale takze standard, ceny oraz sezonowos¢ ustug. W ostatnich latach osrodki
petniace funkcje jedynie letniskowe dostrzegaja mozliwo$¢ poszerzenia swojej dziatalnosci w miesigcach zimowych.
Powodem tego stanu rzeczy sa m.in. lokalne inwestycje wymagajace wykwalifikowanej kadry, ktora to przyjezdza z
roznych rejonéw kraju, Europy czy $wiata stwarzajac popyt na miejsca noclegowe oraz gastronomiczne. Dodatkowo
obserwuje si¢ wzrost zainteresowania turystow wynajmem matych domkow drewnianych w ostatnich latach na terenie
Polski.

Dostosowanie si¢ do zaistniatych potrzeb wymaga adaptacji o$rodka do tzw. chtodnego sezonu. W celu znalezienia
najodpowiedniejszego rozwigzania, w jednym z takich osrodkow, zostata przeprowadzona analiza optacalnosci
inwestycji termo-modernizacji obiektu.

Autorzy niniejszego opracowania przeprowadzili analiz¢ przypadku przy uzyciu elastycznych narzedzi do planowania
i zarzadzania budowa oraz za pomoca metody LCC. Uzyto przy tym danych historycznych uzyskanych od wtasciciela,
oraz przewidywanego zainteresowania zarowno krotko- jak dtugoterminowego wynajmu obiektu w kolejnych latach.

W celu poréwnania kilku mozliwych opcji rozwiazan, zgodnie z metodologia LCC, nalezy dziata¢ wedtug przyjetego

algorytmu. Wymienione ponizej kroki stanowia podstawe podejmowania decyzji dotyczacych inwestycji.

problem identyfication of detenpinarion time and cost comparison of selectlon_of (e
most suitable

identyfication " alternatives o bol{r}dary L4 estimation - the options - :
conditions option

rys.1: Glowne fazy analizy poréwnawczej LCC

Na szczegdlng uwage zashuguje tutaj pozycja oszacowanie czasu i kosztow dla kazdej z opcji. Okreslenie ram
czasowych inwestycji odgrywa kluczowa rolg¢ w oszacowaniu kosztow inwestycji a co za tym idzie, takze jej optacalnosci.
Jeszcze niedawno inwestorzy w Polsce zwracali uwage jedynie na koszty inwestycyjne bagatelizujac pozostate koszty
zwiazane z konserwacja czy kosztami energii. Sytuacja ta z roku na rok wyglada coraz lepiej i zwigksza si¢ swiadomosé
inwestorow w analizowanej branzy.

Udziat kosztoéw moze przybiera¢ rozne proporcje w zaleznosci od charakteru inwestycji. Wyznaczenie LCC pomaga
znalez¢ rozwiazanie najbardziej optymalne dla inwestora. Czgsto obserwowanym faktem jest obnizenie LCC dzigki
zwigkszeniu kosztow poczatkowych na np. bardziej zoptymalizowany projekt, czy tez materiaty o lepszej jakosci,

skutkuja zmniejszeniem wydatkow na pdzniejsze naprawy czy zakup/wytworzenie energii.

Analiza Przypadku
Inwestor dostrzegajac potrzeby rynku planuje modernizacj¢ osrodka w celu adaptacji czg$ci pomieszczen na

$wiadczenie ustug w sezonie grzewczym. Zlokalizowanie duzej inwestycji w poblizu o$rodka powoduje zwigkszone
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zapotrzebowanie na miejsca noclegowe dla pracownikéw oraz kadry inzynierskiej zatrudnionej przy inwestycji.
Planowany czas robot wynosi 5 lat. Istnieje duze prawdopodobienstwo, iz zakres prac zostanie poszerzony a co za tym
idzie, konieczno$¢ zapewnienia miejsc noclegowych. Inwestor zlecit opracowanie i przekalkulowanie dwoch opcji. Jako
okres intensywnej eksploatacji przyjeto 5 lat. Istotne bylo takze ustalenie minimalnej ilosci gosci dla ktorej osrodek nie
przynosi strat (BEP). W celu podjgcia przegladu przeanalizowano mozliwos¢ zysku jaki mozna osiggna¢ podejmujac
termomodernizacjg.

Aktualnie 3 domy letnie sktadajace si¢ z dwoch mieszkan przeznaczanych do termomodernizacji pelnig swoje funkcje
jedynie w sezonie letnim. W toku analizy przeliczono mozliwy przychod oraz koszty i znaleziono w ten sposob
rozwigzanie najlepiej dopasowane do potrzeb inwestora.

W zatozeniach termomodernizacja ma obejmowa¢: wymiang stolarki okiennej i ocieplenie scian budynkoéw oraz i
instalacj¢ elektrycznych promiennikéw ciepta(opcja A) lub instalacj¢ centralnego ogrzewania wraz z piecem na pellet

(opcja B). Wady i zalety poszczegolnych opcji przedstawiono ponize;j.

Opcja A

Elektryczne promienniki ciepta wymagaja niskich nakladéw finansowych zwigzanych z zakupem i instalacja
grzejnikdw. Rowniez czas montazu jest bardzo krotki oraz mozliwy do przeprowadzenia w trakcie pobytu gosci w
osrodku. Jest to na tyle istotne, iz nie generuje strat za ustugi oraz nie stwarza mozliwosci utraty klienta przez wyszukanie
przez niego innego miejsca pobytu. Mozliwo$¢ zmiany ogrzewania na inne zrodta jest rOwniez niektopotliwa, dodatkowo
istnieje mozliwos$¢ powtornego uzycia promiennikéw w innych obiektach. Awaryjnos¢ promiennikoéw jest bardzo niska,
a co istotne ma ona charakter lokalny (awaria jednego promiennika nie ma wptywu na pozostate zrodta ciepta). W celu
obnizenia zuzycia energii kazdy promiennik zostatby wyposazony w czasowy programator. Wykorzystanie takiej metody
jest mozliwe dzigki, przede wszystkim, matej pojemnosci cieplnej budynku z drewna, ktora w tym przypadku okazuje si¢
by¢ zaleta, a takze regularnosci i przewidywalnosci pobytu uzytkownikéw w pomieszczeniach. Goscie przybywaja w
domach od godziny 19.00 do 6.00. Umozliwia to ustawienie ogrzewania w sypialni na zakres 18.00-6.00 natomiast w
tazience 18.00-21.00 oraz 5.00-6.00- w pozostatym czasie ogrzewanie mozna uruchomi¢ manualnie. Dzigki takiemu
rozwigzaniu mozliwa jest znaczna redukcja poboru energii przy utrzymaniu niezmienionego komfortu cieplnego

uzytkownikow.

Opcja B

Instalacja centralnego ogrzewania z wykorzystaniem pieca na pellet jest rozwigzaniem bardziej czasochtonnym oraz
niesie za soba wigksze koszty inwestycyjne. Gtowna trudnoscia jest budowa kottowni. Jednak ta opcja moze pociagaé
za sobg szereg korzysci. Przede wszystkim dzigki zastosowaniu tego rozwigzania inwestor zmniejszy wydatki na energig
w sezonie grzewczym. Istotnym aspektem jest fakt, ze w przypadku realizacji tej opcji, nastapi takze zastapienie bojlerow
elektrycznych podgrzewajacych CWU przez ogrzewanie centralnym piecem na pellet, co przyczyni si¢ to do znacznej
redukcji kosztow podgrzewania wody w ciggu catego roku- oszczgdnosci wynosi¢ moga okoto 70% w poréwnaniu do
ogrzewania elektrycznego. Podobnie jak w opcji A ogrzewanie bedzie sterowane czasowo. Instalacja jest bardziej
kosztownej ale umozliwia inwestorowi zastosowanie w przysztosci odnawialnych Zrédet energii np. kolektorow
stonecznych, ktore mozna wilaczy¢ do systemu ogrzewania.

Oba rozwigzania charakteryzuja si¢ wysoka elastyczno$cia, posiadajaca jednak zwigzane sa z zupelnie inng

technologig jak i kosztami dla inwestora. W artykule przeliczono kazda opcji pod katem LCC i optacalno$ci inwestycji
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na przestrzeni przysztych 20 lat funkcjonowania osrodka oraz zaproponowano wybor najkorzystniejszej z nich w danym

przypadku.

‘Whioski

Po przeprowadzaniu analizy przypadku mozna stwierdzi¢, ze uzycie kilku innowacyjnych narzg¢dzi do dogigbnego
badania tematu daje szersze pole widzenia i umozliwia zrozumienie problemu . Szczegdlnie metoda LCC zapewnia
niezbgdne wskazowki dla inwestora, dotyczace najlepszych rozwiazan przy wykonywaniu termo-modernizacji.

Ukazane w artykule spectrum mozliwosci uzyskania przychodu w momencie skorzystania z opcji B jest wyraznie
widoczne i mimo ze rozwigzanie w poczatkowej fazie inwestycyjnej jest drozsze, w dluzszej perspektywie jest
korzystniejsze poprzez zmniejszenie catkowitych kosztow energii podczas uzytkowania. Dodatkowa zaleta tej opcji jest
to, ze w przysztosci moze by¢ modyfikowana o dodatkowe zrodta energii i ciepta np. o kolektory stoneczne, ktore
moglyby dodatkowo obnizy¢ zaleznos$¢ inwestora od dostawcow energii.

Warto takze dodaé, ze proponowana metoda termo-modernizacji moze by¢ z powodzeniem uzywana przy realizacji
podobnych inwestycji i moze umozliwia¢ wlascicielom os$rodkow letniskowych wzrost przychodow zwiazanych z

obstuga ruchu pracowniczo-turystycznego rowniez w trakcie sezonu zimowego.






