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Abstract: The study presents building materials or systems which are described in the literature and are regarded as ecological, results
of the investigations on the material and construction solutions in dwelling houses of selected organic farms in north-east Mazovia
and prospecting for the influence of organic farming on dwelling houses. To prepare the paper, the literature on ecological building
construction and ecological farming was used, visits at farms were made (collection of documentation and conversations with own-
ers) and statistical data on the ecological farms in the Ostrot¢ka and Makow counties were analysed. The investigations showed that
there are no connections between the ecological farming and dwelling houses existing on these farms. The material and construc-
tion solutions applied there can be considered as non-ecological, which has been shown on the basis of the method by Dabkowski
(2002b). It has been also noticed that farm owners did not benefit from the rich material heritage (i.a. related to folk architecture) of
the described region when building residential houses on their farms.
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L. Introduction took place in Rio de Janeiro, 1992, was the introduction of

the term “sustainable development”.

Intensive exploitation of environmental natural resources
results in irreversible changes occurring in the plants’
and animals’ life. Nowadays the public awareness of
the danger caused by unlimited use of natural resources
is high, the consequence of which is so-called “sustain-
able development policy”. This term became so important
that it has been commonly used in publications concern-
ing the environmental protection and building construc-
tion (e.g. Krause, 2004; Gorecka, 2004; Czarnecki et al.,
2012; Czarnecki & Kapron, 2012). Its precursor is the term
“eco-development” (Stawicka-Watkowska, 1998), coined
in 1970’s. A result of the environmental conference which

Hence, a problem exists, how to build, how to harmo-
nize with the nature, how to provide energy and, finally,
how to neutralize wastes so as the rich natural resources —
understood in general terms — serve us as long as possible
and, first of all, serve next generations. The problem is not
new at all, because already in 1833 J.C. Loudon published
the design of an English cottage as a prototype of eco-
logical, self-sufficient and energy-saving house (Sumien
& Wegner-Sumien, 1990).

In an era of increasing deterioration of the environ-
ment, the problem comes back with the doubled power
(Bujak, 1995; Gorzynski & Panek, 1998). Thus, settle-
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ment systems must be entirely ecological so as they not
threaten nature systems. A building becomes an element
of the ecosystem and the building construction should be
ecological (Mikos-Rytel, 2000; Jez & Jez, 2007; Chudzik
& Studzinski, 1999).

A response could be the “green building” (Wodley et
al., 1998/1999, Wodley, Kimmins, 1998/1999), in German
“0kologisches Bauen” (Krusche, 1989). Ecological settle-
ments and buildings protect the energy from non-renewa-
ble sources, take and preserve the energy from renewable
natural sources, apply ecological methods of waste man-
agement and — in the final effect — constitute an active
and very efficient link in the chain of the protection of
the environment and its resources, thus it is the sustain-
able building construction (Niestochowski, 1998; Aniuk
et al., 1996) which is aimed i.a. on increase of durability
and efficiency, material recycling, waste limitation, opti-
mization of health conditions, possible preservation of the
natural environment and maintenance of agricultural areas
(Niestochowski, 1998).

The alternative was being sought in the convention-
al agriculture as well — already in the beginning of the
20th century (’biologisch-dynamische Wirtschaftsweise”,
»organisch-biologischer Landbau”, ,,organic agriculture”,
,»1’agriculture biologique”; cf. Sottysiak, 1993c). It resulted
from philosophical or rather ideological premises. Nowa-
days, the organic farming is one of the development trends
in agriculture. The document “Report on organic farming
in Poland in 2015-2016” (Inspekcja Jakosci Handlowej,
2017) states that according to the Eurostat’s data Poland
occupied 6th place in the European Union by account of
the number of organic agricultural producers (22,277 sub-
jects) and the 5th place by account of area of organic ag-
ricultural land (580,731 ha).

The organic agriculture problem was matter of interest
of many researchers. It was being examined both in the in-
ternational, national and regional perspective. Possibilities
of its development were analyzed usually on the economic,
social and agricultural level. The final scientific interpreta-
tion of the term “organic farming” has been yet not closed,
it is variously formulated by various authors (Runowski,
1996; Sottysiak, 1993a, b; Gorny, 1992; Bechmann, 1993)
and organizations (IFOAM, EKOLAND). “The organic
farming is not a step backward in the civilization develop-
ment but it is the most modern form of agriculture, based
on the knowledge of nature laws” (Kosmicki, 1993). The
organic farming is a production favoring the natural envi-
ronment.

The term “organic farming” is used in Poland simulta-
neously (and even less frequently) with “ecological farm-
ing”. These two terms and the third one, “biological farm-
ing”, are recognized in the EU legislation (Council Regula-
tion N° 2092/91 of 24 June 1991) as synonyms; “organic
farming” and “biological farming” are considerably older

and come from historical names of methods of the agri-
cultural production which were developed independently
in various countries but contributed to derive the rules of
the ecological farming from them.

It seems more natural that the problems of ecological
construction should be of significant importance in the
places where the ecology is the priority, i.e. in organic
farms. They are the places which, through the application
of ecology-friendly solutions, are identified much more
intensively with their role as producers of organic food.

2. Ecological building materials

The production technology of building materials allows to
apply more and more economical and ecological materials
as well as entire construction systems being used to erect
building objects consuming significantly lower quantities
of energy on the stage of construction and exploitation
(Gorzynski, 2004; Kania et al., 1997). Ecological mate-
rial and constructive solutions should be realized possi-
bly in all types of building investments. The construction
systems recognized as ecological must comply with many
requirements. The precondition, but not sufficient condi-
tion, is low energy consumption for building exploitation.
An important requirement is that the low energy consump-
tion concerns the entire lifetime of the building — from
the acquisition of primary raw materials, through produc-
tion of building materials, construction process, building
exploitation, its maintenance (durability requirements),
modernization and demolition as well as re-use of the ma-
terials resulting from demolition. The processes should
fulfill healthiness requirements in each stage; it concerns
the stages from the acquisition of primary raw materials
to the recycling of the materials resulting from demolition
(Mikos, 2000).

The following products are count by Mikos$ (2000)
among the ecological construction systems: the products
made of silicate (Sawicki, 2009), the porous ceramics
(Janiak, 1999a, 1999b), cellular concrete, plaster (Osiec-
ka, 2002). The unprocessed clay combined with straw is
propagated as well (Pawlikowski, 1955; Raciecki, 1950;
Stachowicz et al., 1993; Kamieniarz, 2009; Zurakowska,
2006; Kupiec-Hyta, 2008, 2009; Mankowski et al.,
2014).

Another method is proposed by Kelm (1996). It con-
sists in construction of houses made of clay blocks formed
in special presses. Soil, pressed in the form of blocks, is
an excellent building material (Kelm & Dtugosz-Nowicka,
2011; Kelm et al., 2010).

Wood and wood-based materials (Stachowicz et al.,
1993) or materials using hemp and its derivatives (Brzyski,
2016; Fic & Brzyski, 2015) are also recognized as ecologi-
cal building materials.
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It can be stated that the current building materials rec-
ognized as ecological have many environment- and hu-
man-friendly features but they are not free from disadvan-
tages — in relation either to the materials themselves or to
the process of their production or acquisition (np. Nosz-
czyk et al., 2016; Backiel-Brzozowska, 2014; Kamieniarz,
2014).

Energy-saving building is often identified with eco-
logical building what is not true, because ecological house
means that it must be built of materials which are harm-
less for its residents, had been produced from components
which are at least neutral for surroundings and the produc-
tion process did not contributed to the degradation of the
natural environment (Mikos, 2000).

3. Aim, scope and methodology
of investigations

The objective of the work was:

— to examine mutual connections between the ecologi-
cal way of running a farm (certified organic farm) and
building substance existing there (dwelling houses
in that same farms),

— to check whether the material and constructive struc-
ture of the house is a result of conscious (ecological)
action or rather it comes from previous years.

The thematic scope encompasses: an introduction
in building materials or rather systems recognized as eco-
logical, own surveys in selected organic farms concerning
dwelling houses, quests for solutions. The methodology
consisted in: analysis of the literature concerning ecologi-
cal construction and organic farming; on-site visit and con-
versation with farm owners; analysis of the statistical data

concerning organic farms in the Ostrolgka and Makow
counties on background of the Mazovian voivodship.

4. Results
4.1. Direct research

The direct research was carried out on so-called small re-
search sample in the north-east part of Mazovia. Two farms
were selected from each of the districts: Lyse, Kadzidlo
and Roézan, four from the district Mtynarze. The Makow
and Ostroteka counties where the examined farms are situ-
ated are the most dynamically developing ones in terms of
the number of organic farms in Mazovia. The total share of
the organic farms in these counties in relation to the num-
ber of certified organic farms in the Mazovian voivodship
was 11.2% (2016) and in relation to the whole Poland —
1.2% (2015). This area had been chosen for research also
for other reasons: one of the authors knows it well, the
authors were curious how the organic farms in the vicinity
of Ostrolecka develop and — the basic reason — to answer
the question: did the change in the way of running a farm
(into the ecological one) result in changes in the way of
construction, modernization, renovation and exploitation
of the dwelling buildings? It must be remembered that this
area is poorly developed in terms of tourism and rather
unknown. One of its chief assets is the closeness to the
trunk road leading to Masurian Lakes. Only two from the
examined farms take advantage of this fact and runs the
agro-tourist activity — the ecological production can help to
attract tourists, what was proposed by Dabkowski (2003).
Figures 1 — 10 present the dwelling houses subjected to
the research.

Figure 1. Building on farm 1 (photo by B. Pedzich)

Figure 2. Building on farm 2 (photo by B. Pedzich)
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Figure 3. Building on farm 3 (photo by B. Pedzich) Figure 4. Building on farm 4 (photo by B. Pgdzich)

Figure 5. Building on farm 5 (photo by B. Pedzich) Figure 6. Building on farm 6 (photo by B. Pedzich)
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Figure 7. Building on farm 7 (photo by B. Pedzich) Figure 8. Building on farm 8 (photo by B. Pedzich)
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Figure 9. Building on farm 9 (photo by B. Pedzich)

4.2. Analysis of the material obtained
in direct research

The majority of these houses is relatively old (one over
100-year old, four 40-year old, three were built in 1980’s —
Fig. 11). Five buildings were subjected to renovations or
modernizations (expansion, exchange of constructive ele-
ments, thermal modernization).

Taking the construction year into consideration and that
in fact the older buildings were not subjected to renovation,
the technical state can be evaluated (basing on on-site vis-
its) as good (two buildings), medium (three buildings), sat-
isfactory (four buildings), bad (one building). Seven build-

Figure 10. Building on farm 10 (photo by B. Pedzich)

ings were built using the traditional masonry technology,
three — the wooden technology. The houses mainly consti-
tute an uncomplicated solid, partly or entirely with a base-
ment and a usable attic. All of the examined buildings are
set on a continuous footing, 60% of the footing is made
of ferroconcrete, 40% — of concrete. Foundation walls
in one of the buildings are built of crushed stone, whereas
in the remaining nine — of ferroconcrete, full bricks and
full concrete blocks, with the same share of these materi-
als between the buildings. Over the half of the examined
buildings is not insulated. The most masonry buildings are
constructed with double-layered wall (Fig. 12).

2010

15950

1570

1550

Years

1930

1910

1890

Figure 11. Year of construction of houses

W Year of construction
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The material solutions of external walls in the dis-
cussed buildings are diverse and presented in Fig. 13
(it should be added that the external and internal walls
in part of the buildings were built of various materials).

The material solutions of internal walls are based main-
ly on various types of ceramic brick and wooden construc-
tions (Figs 14 and 15).

The examined buildings are characterized by relative-
ly diverse floors. The wooden buildings have the floors
on wood beams, a beam-framed floor occurs also in the
masonry buildings. However, in this type of building, the
most common is the Klein floor with brick filling. There
are various floors on different storeys in several buildings;
the Teriva floor and ferroconcrete slab floor in the newest
ones (Fig. 16).

n single-layered walls

= double-Eyered walls

= siotted walls

» wooden log walls

» wooden post-and-beam walls

Figure 12. Construction of external walls in the examined buildings
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Figure 13. Material solutions of external walls in the examined buildings
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Figure 14. Material solutions of internal structural walls the examined buildings
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Figure 15. Material solutions of internal walls in the examined buildings
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Figure 16. Construction of floors in the examined buildings
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All buildings have wooden rafter framing, the roofs
are covered with metal plate on the nine buildings in vari-
ous forms (sheets, sheet roofing tiles, trapezoidal sheets).
There are asbestos-cement plates in one of the buildings
on one part of the roof. The form of thermal insulation is
different (Styrofoam, mineral wool) or does not exist at all.

5. Discussion and conclusions

The direct research, carried out in selected organic farms
of the Mazovian voivodship, show that the material and
constructive solutions of houses come from before the
conversion of the farm in ecological one. All buildings
had been built before this moment. Rare, individual cases
referring to the concept of ecological building construc-
tion — through the material applied — are the result of
accessibility of one and not a different material in the
period of erection of the object. They arise not from an
intentional choice of pro-ecological solutions but from
coincidence.

Dabkowski (2002b) developed a method of evalua-
tion of a farm from an ecological point of view. One of
the evaluation criteria were the building materials used to
erect buildings on a farm plot. Basing on the literature,
three groups of materials were distinguished: ecological,
mixed (buildings made of ecological and non-ecological
materials) and non-ecological. It should be considered
whether the fourth group is to be distinguished — harm-
ful materials (asbestos, slag etc.). Each building can be
given an appropriate number of credits. According to this
method, almost all examined buildings should be counted
into the category “mixed”; one building should be classi-
fied in the category “harmful” due to the asbestos-cement
roof cover.

In spite of the passing time, the conclusions contained
in the work by Dabkowski (2002a), pronouncing that “the
buildings in Polish organic farms — dwelling houses, live-
stock and farm buildings — are built mainly of non-eco-
logical, highly processed and energy consuming materi-
als”, prove correct. In the buildings described in this pa-
per, differently than by Dabkowski (2002a), the problem
of roofing containing asbestos almost does not occur (it
was found only on one building, on a part of the roof).

It is required that a building and its heating, venti-
lation and air-conditioning installations be designed and
completed in such a way that permits the quantity of heat
energy needed to use building according its purpose to
be maintained on a rationally low level — what cannot
be fulfilled in the case of the examined buildings due to
the type of construction of the external walls, as noted by
Dabkowski and Matuszewicz (2010). From the point of
view of the new heat requirements arising out of the Reg-
ulation of Minister of Transport, Construction and Marine

Economy of 5 July 2013, changing the decree on techni-
cal conditions to be met by buildings and their location
(Rozporzadzenie, 2013), one should strive to carry out
any renovations and modernizations of buildings of all
kind, not only dwelling ones, localized in organic farms,
with application of the materials currently considered as
ecological and energy-saving.

It is also important to use the heritage of generations
(Ciotek, 1984; Ruszczyk, 2007; Iwanicki, 1917; Buthak
et al., (eds), 2011) manifesting i.a. in the traditional folk
technique which — “using of a number of possibilities,
faced up to many complex and often variable functions
of a dwelling house” (Ttoczek, 1985).

Ttoczek (1985) confirmed the dependence of the form
of traditional Polish folk house on natural forces — the
allied and antagonistic ones. Among the environmental
factors which played the strongest role in the past house
architecture shaping, he names two: climate and landform
features. He also states that “air temperature, insolation,
precipitations and winds were the active and variable
forces whereas landform features, flora, surface water
and groundwater, accessible building materials consti-
tuted a set of relatively stable conditions”. Due to that,
he formulates a conclusion: “the adaptation of human to
the natural environment manifests first of all in the shape
of huts, in their construction, in insulation parameters
of walls and floors, in house layout, in localization and
size of door and window openings, in roof slope angle,
in eaves protrusion — in a word, in the basic house ele-
ments”.

It seemed that the region rich in folk traditions concern-
ing architectural details and decorative elements (Kurpie
Zielone, borderland of Kurpie Biate) should have abound-
ed in constructions made of local materials (wood) — but
because of trends in building construction of the latest
60 — 70 years the folk architecture has been replaced by
a unified house which lost precious values being in ac-
cordance with the nature (and being an immanent fea-
ture of the regional architecture) and, hence, has very few
in common with the ecological construction.
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