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Abstract

ORGXIDU FRQVIUXFILRQ LV UHIDILYHN\ QHZ INSH RI FRQVIUXFILRQ PHIKRG ZKHUH KRXVHV DUH EXLN LQ DQ RII VLIH IDFLLIN
DQG EURXJIKIIIR WKH VIIH ZKHQ UHDG\ IR EH VHIF XS ODQ\ VRXUFHY VXFK DV ZHEVUIHV YIGHRV ERRNV VKRZ KDl PRGXIDU
KRXVLQJ LV H[WHPHIN HIILFIHQN UHIDUGLQJ ILPH DQG FRVIF +RZHYHU KLY FRQVIUXFILRQ INSH LV QRIF PRUH SRSXIDU IKDQ RQ
VUIH EXWGLQJ 7KH SXUSRVH RI WKLV SURIHFI LV IR ILQG IKH UHDVRQ ZK\ LV QR PRGXIDU FRQVIUXFILRQ IDNLQJ RYHU IUDGLILRQDI
EXWGLQJI VINH DQG ZKDV DUH #KH EDWLHUV RI LPSIHPHQILQJ SUHIDEUFDIHG KRXVHV 1Q 8 . KRXVLQJ VHFIRU 7KH SULPDU\ DQG
VHFRQGDU\ GDID DQDI\VHG LQ WKH SURIHFI VKRZV KD EXLIGLQJ PRGXIDUN\ KDV PDQ\ JUHDW DGYDQIDJHV IRU H[DPSIH
IRZHU FRVIV IDVIHU FRQVIUXFILRQ PRGHUQ GHVLIQ DQG VLIQLILFDQH VXVIDLQDELLN ORUHRYHU WKH SURIHFI DQDI\VHV PDLQ
EDULHWV ZKHQ LPSIHPHQILQJ PRGXIDU LQ IKH KRXVLQJ VHFIRU Rl 8QUHG .lQJGRP ZKLFK DUH KLIK FRVIV RI IDQG (RZ (DQG
DYDUDELLN UDQVSRUIDIRQ FRVIV TXDWIN\ UHIDILRQ WR ILPH DQG FRVI 7KH SURIHFI LQGLFDIHV UHVHDUFK RQ EDUULHUV DQG
LPSILFDILRQV WKDI (D\ EHKLQG PRGXIDU FRQVIURQIR HDFK RIKHU DQG VLGH IR VIGH LQ RUGHU R JLYH YDVIl YDULHIN RI
EXWGLQJ (D\RXIV ORGXIDU EXWGLQIV FDQ VHUYH DV HGXFDILRQD)

LQGXVIULDI  KRXVIQJ DQG FRPPHUFLD) IDFLIIHV $VR  ZIGHI\N XVHG IRU
FUXLVH VKISV KRIHIV UHIDW IDVIl IRRG UHVIDXUDQIV >@) XUIKHUPRUH
PRGXIDU EXWGLQJIV FDQ EH PDGH IRU HHPSRUDUI\ LQ FDVH RI QDIXUD)
GLVDVIHUWY DUP\ FDPSV RU FRQVIUXFILRQ RU SHUPDQHQI XVH KRZHYHU KLV
GHILQULYH SURIHFI LV IRFXVHG RQ SHUPDQHQ!I XVH RI PRGXIDU EXLIGLQIV
PRUH VSHFLILFDIN RQ PRGXIDU FRQVIUXFILRQ LQ KRXVIQJ VHFIRU RI KH
80QUHG .1QJGRP

7KH EXLGLQJ SUHIDEUFDILRQ UHDFKHV JRHV EDFN IR \HDU ZKHQ D
FDUSHQIHU +HQU\ ODQQLQJ IRP (QJIDQG /RQGRQ PDGH D PRGXIDU
KRXVH IRU KLV VRQ ZKR ZDV HPLJIUDILQJ IR $XVIUDID %\ \HDU KH
LQIHUHVI IRV SUHIDEULFDIHG EXWGLQJV VLJIQULFDQIN LQFUHDVHG GXH IR
KIIKHVI DGYDQFHG PHIKRGV LIV PRGXIDU FRQVIUXFILRQ ORGXIDU KRXVHV
DUH EXION RII VIIH DQG WUDQVSRUIHG IR IKH VIIH KHQ D PRGXIDU KRXVH LV
IUDQVSRUIHG IR IKH VUIH LI PD\ QHHG FIDGGLQJ DQG LQIHUQD) ILQLVKHV
ZKIFK UHTXWHY FRPSDUDILYHIN PLQLPDI ZRUIN 7KH DGYDQIDJH RI
EXWGIQJ RIl VUH LV IKDI WKH EXWGIQJ SURFHW FDQ EH PRUH
IHFKQRIRJILFDIN\ DGYDQFHG DQG IHZHU PLVIDNHV FDQ EH PDGH GXH IR IKH
GHVLIQ ZKLFK KDV EHHQ IKRXJKI IKRURXJIKON Il LV LPSRUIDQH IR VIDIIH KDW
EXLGLQJI PRGXIDUN GHFUHDVHV IKH FRQVIUXFILRQ ZDWIH VLIQLILFDQI\ GXH
PDIHULD) UHXVH DQG UHF\FIIQJ 7KH PDLQ PDUNHI RI PRGXIDU KRXVHV LV LQ
IKH UHVLGHQILD) VHFIRU 1Q 8 . DQG 6FDQGLQDYLD DV ZHW) DV LQ WKH PHGLFDI
VHFIRU 1Q 8. 7KHUH DUH PDQ\ PRGXIDU KRXVH VXSSIHUV LQ IKH 8QUHG
-lQIGRP DUKRXJK IKH GHPDQG RI WKHP LV QRIl DV KLJK DV H[SHFIHG
ORGXIDU KRXVHV DUH PRVIN\ XVHG IRU KRVSLID) DFFRP PRGDILRQV VIXGHQ!

DFFRPPRGDILRQV DQG UHIDW VHFIRU ,Q 8. VSHFLLFDON PRGXIDU
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ORGXIDU KRXVHV IHQG R EH H[WHPHI\ VXVIDLQDEH DQG GXUDEIH )RU
H[DPSH D IDPRXV GHVIJQ RI D PRGXIDU KRXVH LV BHKRXVH
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Houses are providing these services. Secondly, there are three
transportation methods. The cheaper options are to transport the house
on a truck or via rail, although there are places which are not
accessible by a truck. If that is the case, then a helicopter must be
used, but the costs of this service can be extremely high. A great
advantage of modular housing is that the houses can have different
layouts and can be extended if needed. “Haus Ott”, an energy globe
award receiver in 2003, serves as a great example. The Austrian
architects/developers “Fuerrot” produced a “Flexible Building
System”, which allowed building extremely efficiently, whilst keeping
the costs as low as possible. The house offers extremely vast variety of
internal design and layout, because the bathroom units, balconies,
stairs and more are produced off-site as well. The owner has the
advantage of choosing the design and layout, depending on the
number of inhabitants. The architects state that under ideal
circumstances, this modular house can be built in 10 days [4]. Overall,
there are many great advantages of modular houses, like sustainability,
durability, level of comfort, variable design, minimalized costs and
more [5]. Although, it is important to identify the barriers, to
understand why this beneficial construction method is not vastly used
in the United Kingdom.

6XVWDLQDEOH DQG 'XUDEOH ODWHULDOV XVHG IRU ORGXODU
+RXVHV

Cambridge Dictionary defines the term sustainability as the “idea
that goods and services should be produced in ways that do not use
resources that cannot be replaced and that do not damage the
environment”. This means that sustainable materials are the ones that



for the UK market. The price included planning and building
regulations, delivery, site preparation, installation and connections to
water, electricity and sewage. The purpose of the house was to create a
solution for UK housing shortage [13]. The external design of this
house is extremely simple, yet modern and sustainable. The large
window provides the room with daylight, and the walls are made from
thin, vacuum insulated concrete panels. The house also has solar
panels on the roof. The internal design looks natural, because the main
material used is wood [14].

To summarize, it is strongly noticeable that main materials for
modular houses in UK and Europe are wood, steel, glass and concrete.
These materials give modern, natural look for the house, meanwhile,
ensuring high thermal and sound insulation, high fire resistance and
most importantly high comfortability for the occupiers.

7TUDQVSRUWDWLRQ RI ORGXODU

Studies have shown that modular house shipping becomes more
expensive if the distance from factory to site is greater than 300 km
[15]. Modular houses can be transported by a truck, train or helicopter.
The type of transportation depends of the accessibility of the site. The
cost of modular house transportation by a truck depends on the size
and weight of it. In the UK maximum vehicle weight is 44 tonnes. The
maximum length of the truck can be 18.75 meters, which are allowed
only for road trains. Individual truck length cannot exceed 12 meters
and articulated truck and trailer length is limited to 16.5 meters. The
maximum width for all trucks and load is 2.55 meters [16]. UK
government website also states, that there is an option of transporting
“Abnormal” loads, which are exceeding the maximum allowance. To
do this procedure the house transporter must fill a document called
“Notification requirements for the movement of abnormal indivisible
loads or vehicles” and notify “Highways England” 10 weeks before
transporting the house modules. The allowed transporting measures
can be a significant barrier when transporting house modules, because
the design must adapt to the transportation method, otherwise the
modules cannot leave the factory. The larger the modules the higher
the cost of transportation. The option of transporting house modules
via rail is possible; however it can be more expensive, because the
house must be transported to the train and from the train. However, it
depends on the distance. Moving the modules from a transport to
another increases the possibility of damaging them. Although, using

+RXVHV



YJLIXUH



emissions. The study results showed that building modularly saved
55% of time and reduced CO, emissions by 43%. Conventional
Construction would have made the house in 14.3 months and created
98.9 tonnes of carbon dioxide emissions, whilst the off-site
construction produced 56.3 tonnes of CO, emissions [23].

OHWKRGRORJ\

The “Business Dictionary” defines methodology as “A system of
broad principles or rules from which specific methods or procedures
may be derived to interpret or solve different problems within the
scope of a particular discipline” [21]. Methodology employed in an
experiment or a research paper is essential in order, to succeed, and
bad methodology has harmed many research projects. Methodology is
the way how the project is completed and there are different research
types, like descriptive, analytical, applied, fundamental, qualitative,
and quantitative. Methodology can also be a combination of these
research types. The research methods are the tools and actions used in
order, to complete the research, for example, interviews,
questionnaires, case studies, analysing and examining science
journals, videos, books and more [24]. Methodology of the project
“Modular Construction in the United Kingdom Housing Sector:
Barriers and Implications” involved both, qualitative and quantitative
research methods. The use of mixed research methods allowed the
researcher to examine the topic in greater depth.

The qualitative research methods used were literature review and
interviews. The researcher produced literature review analysing books,
journals, web documents, web sites. The books describing modular
construction gave wide information, which was deeply analysed and
discussed. The articles from journals presented previous studies on
this topic and helped to find a gap in the studies. Web sites and web
documents were used to find statistical information and the latest
information on modular construction.

Semi-structured  interviews were completed using video
communication tools “Facetime” and “Skype”. Interviews are
transcribed and analysed using a Content Analysis method. Content
Analysis is a research tool used to determine the presence of certain
words or concepts within the text, in this case interview [25]. This
method gave a major influence for the project, because five
construction professionals were interviewed, who gave a different
opinion and view of the modular construction in the United Kingdom.
Interviewees gave original opinions on the possible barriers of
implementing this construction method. The interview consisted of
five questions, asking the interviewees to express their opinion on
modular construction in the UK, its’ implementation barriers and the



\HDWV 4XDIli\ PXVi EH
LPSURYHG

“HYHIRSPHQI RI PRGXIDU| 1Ri DI WKV PRPHQI RI

KRXVLQJ LQ IKH IXIXUH IlPH PD\EH 1Q
\HDWV 4XDIli\ PXVi EH
LPSURYHG

/DQG  DYDUDELUN DIHFIV | %XWGIQJ D QHZ KRXVH
IKH  GHYHIRSPHQI  RI| DQG RZQWQJ D DQG
PRGXIDU FRQVIUXFILRQ LQYRIYHV UVN  FIHQI KDV
IRR PDQ\ UHVSRQVLELULILHV
DQG W v D FRPSILFDIHG
SURFHW

7 D E O Fhe frequency of similar answers from the participants in
each question.

4XHVWLRQQDLUH

The purpose of questionnaire was to approach people who are
living in UK, and to understand what are their preferences in their
household regarding design are, sustainability, space, maintenance
costs. Also, they were asked if they wish for a house to be built fast or
slower, but to be more flexible in design. The survey included
questions related to the land availability and if they agree that people
should be more educated about modular construction. The aim of the
questionnaire was to examine their preferences, and to analyze the
differences or similarities between the construction specialist opinions.

First question asked about the importance of external and internal
design of participant households. 72% of the participants stated that it
is highly important for them to have great design of their houses,
whereas approximately 25% of participants answered that the design
is important or not important at all of this project supports the modular
construction stating various existing modular houses with highly
advanced design and the wide possibilities of the design (Figure 3).

) L J X U ®uestionnaire question 1.
The bar chart indicates that 66.67% of participants list the



) L J X U ®uestionnaire question 7.

The land costs are high and availability of land is low in the United
Kingdom. The questionnaire participants (90%) agree that the land
availability is limited and costs are high, therefore the higher demand
is for existing houses that are located closer to the city Centre. To
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