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ABSTRACT

Visual Managemen(VM), which is one of the founding blocksf the Toyota
Production System, is the managerial stratefgintegrating informatiorand sensory
aids into work settings for increased seflanagementThis paper presents the
preliminary findings of a colaboraive research conducted betwegimland and the

UK, as part of an effort to introdudke dissemination o¥isual Management ithe
Finnish constructionindustry How the Visual Managementoncept isrealisedon
Finnishconstruction sites is the main research question of the papeex&henation

of the current Visual Management conditions tgpical Finnish construction sites
was conductethrough multiple case studiearried oun five different construction
sitesin the country The findings were presented by case descriptidhg main
finding is that the Visual Management strategy is curreatlyan initial level and
based on individual initiatives, not systematic company approathediscussion of

the Visual Maagement conditions in Finland, some recommendations for the
implementation of Visual Management in the country, and the future Visual
Management researéffortswere also presented.
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VISUAL MANAGEMENT

Visual Management (VM)is the managerial strategy of increasing pervasive
information availability at closeange communicatign removing information
blockages for better information floand providing people with sengoaids at a

work setting (Greif, 1991; Galsworth, 1997he information and sensory tools are
integrated on workplace elements (e.g. walls, floors, material stock, gears, tools etc),
close to where the actual information need might octmfarmation fields, from

which people can puihformation,are created (Greif, 1991)he direct effect oWM

is an increase in the communication ability of process elements, which is defined as
process transparency (Formoso et al., 2002g other effects include increased
workplace discipline, continuous improvement, job facilitationsthmsjob training,
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creating shared ownership, management by facts, simplification and unification at the
operational level (Tezel et al., 2009)M takesroles in other managerial activities
(e.g. production management, safety managemienage managemengtc) by
increasing the selihanagement ability ahe peoplein a workplace by making them
autonomous in terms of their information needs.

VM is alsoa fundamental element of the Toyota Production System (Liker, 2004).
Overcoming information deficiencidselps reducéhe amount of unnecessaryrhan
activities (waste), such a®unting, asking, guessing, sedng for a material/ togl
quality contro] andunevenness in a production system (Galsworth, 2@¥5hg able
to sense facilitates thenmediateidentification of abnormalities and deficiencites
continuous improvement effor{émai, 1997).Increased information availability and
different sensory ds also contribute to the health, safety and wellbeirteypeople
at a work setting (Hirano, 1995YM is realisedby usinghighly visual éensory
information giving(e.g. posters, sketchesignalling (e.g andon boards) limiting
(e.g.kanbancards)or guaranteeing (mistak@oofing orpokayoke tools(Galsworth,
1997). The workplace, which contains differefdrmg combinationsof the four
visual tools(aids) for different manageriapurposes, and wheéM is realised, is
called a visual workplacéSuzaki, 1993)A visual workplace frameworkadapted
from Galsworth (2005)an be seem Figure 1

Visual Controls

Visual Measures

/ Visual Standards \
/ Visual Order \

Figure 1:TheVisual Workplace Framework

The first stepon the frameworkthe visual order at the bottonstands for the
systematic standardisation of workplace elements in terms of their identification and
localisation, which is als&nown as the 5S. Communicating standapiscedures,
how-to-do sketches, process charts, best practices, desired behawicarkighly
visual, attractive and eagg-remember manner constitutése visual standards
Tracking the general and workstation specific performance metrics, presenting the
metrics visually for everyone at a work setting and providing visual problemmgolvi
systems/boardsire the essences of the visual measures. Various visual controls,
including visual pull production controlg&gnbansystems), are adopted in the visual
controls. Implementing mistak@oofing tools pokayokes$ that will either mitigate
or prevent human errors and eliminate the need for quality control is the final step of
the framework.

Some innovative construction companies have already adtmedM strategy
and realised the visual workplace framew@Bigure 1)to a degree on their sites
(Tezel et al.2010. The research presented in this paper ezaslucted to explore the
VM conditionsand the realisation of the visual workplace frameworkFinnish



construction sites. It is a part of a collaborative effortwvieen the University of
Salford (UK) and the Tampere University of Technology (Finlatad)nitiate the
dissemination of VM in the Finnish construction industihe researchwas
conducted on fivalifferent constructiorsitesof prominent construction corapies in
Finland with data collectedbetweenJanuaryFebruary, 2010in the Finnish city of
Helsinki. The research question that was explored is how VM is realised on Finnish
construction sites. The research methodology for the study is the multipleagdaplo
case studies, which is suitable when the
contemporary event over which the investigator has little or no control (Yin, 2003).
The unit ofstudyis the construction sites, which will be referred as Casi@srpaper.

The main data collection methods are site observations, unstructured discussions with
the site management and local academiosking closely with the companieand
investigatinghesite archieves.

CASE 1

Case 1 belonge a Finnish constreion company, which employs 60 people in total
and operates mainly in Finland. The projeas worth approximately 15 million
Euros andcomprisedof 2 conventional and 2 energy efficient residential buildings
(99 flats in total) with parking garages andiadergarten. 40 people (including the
sub-contractors) were working on the site at the time of the visit:-fadnecated
structural elementsvere commonlyused in the project. The site was totally snow
covered and there was no proper identification indrom on/around the construction
site elements. Thus, it was hard to locate the paths, material storageaatb#s
identify where one steps on, whictould lead to undesirable health and safety
incidents, particularly around the areas where the piBnofvwasthick (those areas
could be marked with mobile visual signs). Solaege constructionmaterials (e.g.
gypsum walls, pipes, timber) were grouped on the site to support the site order. The
materials in the warehouse had no material labels or iceitin information
whatsoever, whichenderedhe warehouse lacking a systematic ordeSee Figure 2.

Figure 2 The Site Conditions on Case 1

Improvisational and traditional VM practices were common on the site. The
worker groupshad devised isual communication systems within their own groups,
which were mostly unknown to the site management. The electricians, for instance,
were writingthe number of holes that shoubéve been drilled on the ceiling in a
particular room, around the entrancetlhe room with a chalk. Marking the location
and direction of gypsum walls on the floor and ceiling can be given as an example for
the traditional visual aiden the site The floor and room numbers, according to the
project, were written on correspondinglls to increase the level of identification for
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the people. However, theseere all unsystematic efforts, developing within a group
of people or occurring intuitivehsee Figure 3.

e room number

1e number of holes

Figure3: Improvisational and Traditional VM on Case 1

There were some occupational law, waste disposal (recycling) and health and
safety related posters and visual i nf or maf
However, the location of that information was far from the production area, where it
was actually needed. Apart from the line of balance chart and some sysgieen

information displayed in the managementos
colour coded magnetic board, which enabled them to visualise and plan the site layout
more easily. The magnet board was | ocated in the man

again far from the production area or gite entrance, where itould be easily seen
by the people working on the site or visitddge Figure 4

Figure 4 Information located infaroundtida n agement 6s Trai |l er on

CASE?2

Case2 belongeda Swedish construction company, operatmd@lorthern Europe and
Germany.The projectwas a 5 million Euro residential building project, which
comprisedf 43 flats. There were 25 people working ongfie at the time of the visit.
Prefabricated structural elementgere commonlyused in the project. The site
conditions were similar to the conditions @asel, with respect to the absence of
integrated information. The traditional and improvisationahownication methods
were also observed in apgdition. Some project drawinggere posted on the walls, as
visual aids, by the workers themselves. In addition, it was identified that material
manufacturers had integrated information on some materials feedabricated,
colour coded water pipe channels for cold (blue) and hot (red) water pipes), so that it
became easier for the workers on the site to predict the correct installation/ assembly



of different materials. Some aterialshad arrivedon the sitealready grouped and
name tagged bihe manufacturers for easier identification and stockBee Figure 5

Figure 5 The Site Conditions on Case 2

The site manager stated that the people on the site heavily relied on verbal
communication and they performed their jobs mainlypleysonal workexperience,
when asked about the absence of visual work aids on th&'kBgemanager assumed
that the workeraind managers on the shiadalready know what they neeedto do
and all the information they needethe manager also stated that sometimes it was
difficult to locate and identify materials, especially the ones under the snow and they
occasionally lost mterials on the site. One worker took the initiative of information
display, as, according to the manadez, enjoyedposting information around. This
worker had pinned system wide informationjnformative newspaper columns,
cartoons etc. on the board inetworker cafeteria. kvasthe personal effort of an
individual, not a systematic approach from the compa@hg. companyhadlocated a
safety metric display juSeeFigue6.si de t he man:

Figure6: The Personal Initiative of a Worker @ase2

CAsSE3

Case3 belongedto a Finnish construction company, which operates in the Baltic

countries and the Russiaederation. The project comprisetl3 residential buildings

(50 flats in total) with 2 parking areas. Habricated structural elementgreused in

the project.Case3 was similar toCasel and Case?2, in terms of the limited

information integration onto the building site elements, dite area being covered

with snow, the existence of some traditional and improvisational visual
communication/tools and some information p
The managemettadalso devised a project task tracking table, as an additiosual

aid for themselves and put the table in the office room, along with the line of balance
chart.See Figure .7



Figure7: The Task Tracking Table Devised by the Management for themselves

The managemerttad also provided people with a list ahe change orders for
every room in each flat and posted those lists on the windows of every room, so the
workers could easily track the current chaggsange orderen a specific room.
Without knowing theVisual Management concephe site managemehtdfound a
good Visual Management solution for an important information need of the workforce.
See Figure 8

Figure8: The Change Order List in a Roan Case 3

CAase4

Case4 belonged tothe same company thatanaged Casé&. It was an 8000 M

renovation project (from a bank to an open office) in the Hdlsiitk centre. Thus, it

involved large amountof mechanical and electrical construction works. The site

manager devised a colour coded (redfiooto, blue forficoldd and yellow dots for

Afgau i ty checkedo etc) visual communi cation
extensively applied on the site, particularly as visual aids atigeiguality control/

assurance effort§ee Figure 9

Figure9: The Communication System Devised by 8 Manageon Case 4

The site manager stated that he had tried written communication at first but people
kept doing mistakes and asking questions, and thelmabexperimented with the
visual communication system integrated on the site elements. Thereenvany
Russian and Latviarmmigrant workers on the sitewho could notunderstand the
Finnish language very well. The manager stated that the visual communication system



