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Abstract. Construction robots are becoming more comrnmotihe Netherlands,
but remain raritiesin contexts aside from staté-the-art factories ownetly
wealthy or technologically-orientated companids.its current state, the con-
struction industry would havi® change significantlyo make room for robots.
To understand whether these changes are welaymet, this paper presents
qualitative, exploratory research concernlfigtakeholders’ perspectivesf ro-
botisation and construction robaitsthe Dutch construction industry.

Keywords: robotisation, stakeholders, industry 4.0, construction industry,
ethics, health and safety, trade unions

1. I ntroduction

During oneof the first interviewave conducted for this studyye asked a participant,
who worksat 3D-printing companyto define robotisation. Without hesitation, they
stated‘that robot’ then pointed towards a mechanical arm, standirthpe cornerof
their lab.At the riskof over-interpreting their statement, their readirtessgefine ‘ro-
botisation’ quaa physically present and operational robot highlights something worth
discussing. Thank® innovationsin additive manufacturing, computer programming
and industrial engineering, their company has created a mechanical replafement
human concrete workers, that never needs vacationdinsaffers from backaches
(Contant, 2014). The robot manoeuvoesa linear track and funnels concrete friten
armto build 3D objects for construction purposes. Althouigimay outperform human
workers,it must remain within a controlled, sheltered setting wihieorks.

If everything stays the same within the Dutch construction industry othig and
others likeit will likely remain rarities.To make room for them, many aspectson-
struction work need modification. Whether stakeholders see these changdcome
remains largely unknom Although substantial research has been condcteabots
negative and positive impaoh working conditionsn other industries, accounts that
focuson construction are scarce. This holds tiueountries aside from the Nether-
lands, but for this research papeve exclusively focuson the Dutch context. After
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providing a statef-the-art literature reviewn construction robots the Netherlands,
this paper will present exploratory, qualitative work conceriakeholders’ percep-
tionsof these technologies and robotisatilirwill put forward the following claims:

1. The term‘robotisation’ carries significant normative weight within the Dutch
construction industry and represents a desirablendesirable progression
awayfrom the statuguo.

2. Many aspect®f the Dutch construction industry require modificattorac-
commodate robots

3. Accordingto our participants, increased robot uptake will have multifarious
positive and negative affeat® the construction industry.

2. Literaturereview

Construction robots are becoming more comiimothe Netherlanddn the past three
years alone, twof the largest Dutch construction contractors, BAM and Bruil, opened
their first robot-centred factoried Nowadays, many off-site manufacturing plaints
the Netherlands also (partially) redy robots,to produce components for construction
purposes suchastimber and welded steel. Several, small-sbataoteworthy startips
have increased their robot uptake3tdacluding MX3D who received significant me-
dia attentbn over the past two years, after they employed custom-built redotsn-
plete a steel, pedestrian bridge ready for installatiofimsterdam’s Oudezijds Achter-
burgwal canal (Buchanan and Gardner, 2019). These robots almosivelgloperate
behind cloed doors,in contextsmore akin to factories than construction sites. Like
most other industrial robots, they were credtegerform structured activitiés en-
closed spaces, butlb accommodate them.

When comparedo factory-floors, construction sites are hostile environments for
robots. Every construction site changes fromtdagay, and hais own, unique envi-
ronmental hazards, including heavy moving objects and varied géogabglevations.
Also, human workers are unpredictable. Whemssmay prefetto carry loads under
their left arm, another might move the same olijggterchingt ontheir right shoulder.

It is (currently) impossibléo account for every action workers might perfasmcon-
struction sitesas human behaviour varies massively between individuals. Designing
robotsto safely operatén dynamic environmentsf this kindis challenging,asit is
necessaryo equip them with statef-the-art software and hardware that allows them
to process sensory data (Hedtal, 2014). For these reasoitds unlikely that robots

will appearen-masseon construction siteen short notice.

Aside from the exceptions mentioned earlier, Dutch construction compeandie
avoid robotslt is difficult to find reliable numbers, but current figures suggest that only
3% of construction companies employ robatssome capacity. A percentage that
stands well below the productieactor’s national average (29%) (de Leeuw, 2019).

1 https://www.baminfra.nl/nieuws/primeur-weber-beamixbam-infra-openersd-bet-
onprintfaciliteit

2 https://www.bruil.nl/prefab-printing

3 For instance, RAMLAB, MX3D, Cybe, and Vertico
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Of course, companies cannot purchase new technologies unless they are available
the market. This issue has undoubtedly stalled uptakeimates industryasconstruc-
tion robotsweren’t available for purchase until recently. Even though vendorsasich
ABB, Kuka and Universal Robots are currently workiogncrease construction ro-
bots’ availability, other factors would almost certainly dissuade constructios fiom
investingin robots. Among the 194000 currently active Dutch construction companies,
193000 (99%) employ less th&0 workers. And the majoritpf these companies are
oneperson operations (CBS Statline, 2020). Generally-speaking compétfiessize
lack the financial capital necessdoyinvestin robots, let alone the scientific know-
howto adapt their production strategies around these technologies.

Thisisn’t to saythere’s nodemand for construction robo@nthe contrary, the Dutch
construction industry currently suffers from a severe tdekorkers. While the demand
for new homes, roads and civic buildings has risen over the pasiel@@doodeman
2019), the numbeof available construction workers has decreased from 548000
2008to 475000in 2018 (CBS Statline, 2020). These decreasing numbers reflect that
construction has beconaa unattractive profession for new workers.

When occupational hazards and health risks are taken into adt@mhsuprising
that people prefeto look elsewhere for work. According a reportby Nederlands
Centrumvoor Beroepsziekten (NCvB) publishéd 2018, construction workers risk
developing many occupational diseases over their careers. Indeed,cmrsis the
13th (outof 44) worst professioim this regard and ranks number 2 wlittoomesto
conditions‘of posture and bodyiovement’ (NCvB, 2019). Considering that other in-
dustries facing similar problentgvestartedo turnto robotsin recent yeardt seems
logical for constructiono follow suit.

At this point,it worth returningto our participant’s remark - whichwe cited at the
beginningof this paperln light of the information outlined abovdoes their robot and
others likeit represent robotisatiorifo answer this questioih is necessaryo define
robotisation.Or more precisely, what this term means for the Dutch construction in-
dustry.By presenting research concerning relewsaitcholders’ perspectivesn con-
struction robots and robotisation, this paper addresses this task.

3. Methods

The Collins English Dictionary defines robotisatias‘the introductionof robotsto
carry out industriatasks’. Before settingout to gather insight®n stakelblders’ atti-
tudes towards robotisatiowe were aware that this term would likely carry significance
beyondits dictionary definition.As robots remain largely absent from the Dutch con-
struction industryputhave the potentiab meet demands that are currently unsatisfied,
we expected that robotisation would signify chatmgsome degree faur participants.
Like other words with -ation suffixeg,impliesanongoing process. With this mind,

we choseto (preliminary) interpret robotisatioas the movement towards a statke-
affairs where robots amorepresent and operationalthe Dutch construction indus-
try. We anticipated that our participants would express their suppapposition to-
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wards this proces€r in ethical terms: employ normative languagé¢alk about robot-
isation and construct roboits general. Overallve aimedto answer the following re-
search questions:
1. How do participants workingn the Dutch construction industry definebotisa-
tion’?
2. What normative connotatiom®o they attacho this term?
3. Whatdo stakeholders considéw be the advantages and disadvantagfe®bot-
isation?

Wereliedon convenience samplirtg recruit participantdyy approaching ten stake-
holderswe knew were activén the Dutch construction industry and knowledgeaible
robotics.To ensure thabur participants’ interests and perspectives were heterogene-
ous,we contacted stakeholders representing the following, distinct groups.

Academics

Number: four

Summary: All four, leading technological universitiés the Netherlands have es-
tablished research projects dedicatedonstruction robots over the past few years.
Because they have expert knowleddeobotics and the Dutch construction industry
at large, we arranged interviews with academics workimg two of these projects.
Among them were two full professomeassociate and one assistant professor.

3D Printing Experts

Number: two

SummaryAt leastin the Netherlands, construction robotics 8Bdprintinggohand
in hand. Most construction robots fouimdthe Dutch context are effectively program-
mable, semi-autonomo&D-printing machines thatan move around threer more
axes.As such,we choseto speak with stakeholders from this field who work with ro-
bots.

Trade Union Representatives

Number: four

Summary: Within the literaturen robotisation, authors often suggest that increased
uptakein industrial robotsmay displacer de-skill workers (Frey and Osborne, 2017,
Schwab, 2017)As suchjt wasimportant for our researc¢b gather insights from work-
erson robotisation. Du¢o time constraintsye couldn’t directly interview workersso
instead chos® speak with their trade union representatives, working for the two larg-
est unionsn The NetherlandsAs these stakeholders are responsible for improving
trade unionmembers’ employment conditions, their opinioasleast partially reflect
workers’ concerns.

Dueto the exploratory naturaf the researctwe employed a semi-structured format
during the interviews. More specificallye created a selectioof open-ended ques-
tions beforehantb guide the interviewdyut left time for participant$o discuss other,
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relevant topics. Beforave beganwe briefed each participant about the natofeur
research and asked theansignan informed consent slipp show that they agredd

take partin the study (which they did unanimously). After the interviews were com-
pleted, theywere fully transcribed then manually codemlidentify thematic similarity
and differences (Braun and Clarke, 2006; Charmaz, 2014; Tho688), Po preserve

our participants’ privacy, we have omitted their names from this research paper and
only referto them accordingto their occupation, coupled with a numerical value (e.g.
Trade Union Representative 1). All interviews were conduict&litch,but quotesin

this paper have been translated into English. Before presenting our iesiligces-
saryto state that these findings are exploratory and represanterpretationof our
participants’ responses.

4, Results

4.1. What isRobotisation? (According to our Participants)

At the beginningf the sessionsye askedeachparticipanto define robotisationAs it
wasour opening questionye expected largely descriptive responses from our partici-
pants. However, they almost unanimously provided accaidmtshotisation that were
value-laden. Before outlining these results thoughie should make clear that our
participants were award the natureof our research and knew that were gathering
insightson robotisation’s normative significance. Hence, their responses were almost
certainly influencedy this.

Most of our participants implied that robotisation substitutes human labor. They
agreed that robots are programmable, autonomous machines thanpgendduction
tasks. Many suggested that robotisation would help ease labor shdmagesyiding
meango complete activities that were previously fulfillegt humans. However, their
descriptions regularly veered into normative territory and sev@dtify or question
the legitimacyof robotisation.

Aroundonethird of our participantstailored their responses arourubotisation’s
potentialto invigoratethe construction industry. Many highlighted that construction
has historically trailed behind other industriegermsof productivity, becausg suf-
fers from some fornof technological conservatism. Robotisation, they argued, would
buck this trend and brg construction into the twenty-first centur&s Academic 1
states:

“We do it [construction] in a very traditional way. We have been doing it the
same for years. For example if you look studies on productivity and so on, you
see that construction is lagging behind. There is hardly any increase in produc-
tivity compared to other industries that are fully automated or robotized”.

Aside from improving productivity, Academic 1 stated that robotisation woaild
ster sustainability - a relatively new concerithin the production sectait large (van
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dePoel, 2018). Academic 2 shared similar thoughts, but went a stegprfaytbuggest-
ing thatwe, asa society, cannot afforth let construction stagnatasproductions de-
mands are simply too high ignore. The idea that construction netasatchup with
other industries, foits own andsociety’s sake wasmentioned many times during this
phaseof the interviews. Academic 2 also mentioned the social obligaiiaork more
efficiently, notto make more moneyutto allow societyto spend the saved moneg
more important things than construction, suesheducation, elderly careor climate.
Indeed, participants seemtxtie robotisationto beneficial growthin general.

Of coursewhat’s goodfor society -or in this case the construction industiy:’t
alwaysgoodfor the individual. The majoritpf participants implied that robotisation
will disrupt traditional working conditions. More specifically, they suggestatstkills
that were once valued the construction industry, may become antiquatedtalve-
botisation. Workers who relgn traditional methodfo complete tasks will experience
the brunif this change. Nonef our participants unequivocally stated that robotisation
would increase unemploymeut they did suggest that some workers wglce de-
skilling. Trade Union Representativevhsclear about this point:

“Robotisation also has consequences for the content of work. Sometimes it
also has the effect that people fedl that their function isbeing eroded, as it were,
the traditional is being taken over by the robots ”.

It is worth highlighting that both Trade Union Representative 1 and 2 explicitty m
tioned thate-skilling may cause emotionat psychological distress for workers. They
implied that robotisation may take somethawayfrom workers and create holes that
were once filledy traditional labor. Traditional work, they suggest, has value beyond
productivity for workers.Trade Union Representative 1 contindsgtyiving anexam-
ple involving bricklaying robots. They suggested thate’s no need for experienced,
human bricklayerso employ their expert skills when these machines are present.
they state, human bricklayefenly haveto cleanup the mess that the robot leaves
behind’. Rather than outright opposing robotisation for these reasons, they tat
these problems ne¢dbe addressetb ensure that workers can still access meaningful
work in construction.

After looking over ourparticipant’s responsesywe noticed that they tended
portray robotisatioras something that creates new opportunities for the construction
industry while limiting others. When viewed collectively, their responses implied that
there’s a tension between old and new meairfroductio, asreflectedby their regular
referencedo ‘traditional” mannerf work. Whereas some saw this traditionaliam
problematic, other recognised tliaturrently gives meanintp workers employedh
the industry. Overall, their responses demonstratedrtattisation’ represents a de-
sirableor undesirable progressi@wayfrom the statustuo.

4.2. Advantages and Disadvantages/ Opportunities and Limitations

After the first stagef the interviewswe continuedby asking ourparticipant’s more
in-depthquestions concerningpbotisation’s significance for the construction industry.
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To ensure that their responses were relatively structured and promptatlespress
their opinionson this subject mattexrye framed these questions around the theofies
“the advantages and disadvantagdsrobotisation”. For instancepy asking them
“Could you tell me about the benefitsf robotisation, generallypeaking?” followed
(or precededpy questions suchs“Do you also see andisadvantages?”.

The majorityof participants provided responses that followed these themes, for in-
stanceby highlighting that robots are expensive (disadvantapeshonetheless lower
production costs once deployed (advantages). After assessimgerview transcripts,
we discovered thatvo other themes were identifiable, whigle labeledas“the limi-
tations and opportunitiesf robotisation”. Our participants frequently expressed that
the construction industriy the Netherlands hais limitationsin regardgo robots and
cannot accommodate thémits current stateAs Academic 1 stated:

“Yes, you see, construction is traditionally also a bit more conservative.
[Profit] hasto be achieved on projects, so you cannot innovate very easily if
you always have to deliver a project. If you look at telephones or cars, they are
completely engineered and optimised, and from there tens, millions are made of
them, and with buildings and civil works that is of course more difficult”.

Unlike mass-produced objects surdtelephone®r cars, Academic 1 suggests, con-
struction projects are uniquk.is difficult to develop a one-size-fits-all approaith
constructionasindustry actors must deliver products (buildings, civic works, ttat)
are highly differentiated fromneanother. Accordingp Academicl, the unique nature
of construction projects hinders innovationthe field. Because they are responsible
for creating products thalon’t lend themselveto mass-production, industry actors
would risk losing out financially (or otherwis#)they wereto innovate their work-
flows. It is worth highlighting here, that Academic 1 refémsconstructionas ‘tradi-
tionally a bitmoreconservative’ and ties this qualitjo theindustry’s general approach
towards production. For therit,seems;traditional’ and‘conservative’ mindsets are
presenin the industry, because contemporary material and economic conditions limit
the availabilityof alternative meansf production.

In contrast, several participants expressed that robotisation opens the dww for
opportunitiesin construction, that could bypaes address théndustry’s limitations.
For instance, Academic 4 highlights that contemporary construction proaessssi-
ally developedo create specific productsn a largely projecby project basis. When
industry actors are tasked with building a bridge, for instance, they dbsigproduc-
tion processes around this product. After the pragecompletedits tailor-made pro-
duction processes effectively become redundesthey were specifically designéal
fulfil onepurposeijn this case, the creatiaf oneparticular bridge. Rather than con-
tinuing to follow this strategy, Academic 4 suggests that processes should take centr
stage andbe optimised via robotisatiorAs they state:

“We do not optimise the process, we are actually starting a new process
again. [We] still place the viaduct [the product] at the centre of our industry
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and then start designing something to make that viaduct. We should start de-
signing our processes”.

For Academi, the construction industry should take into account available resources,
for instance robots, then create production processes that harnessdiesegies’
strengthsBy recognising what robotsanand cannotio, it becomes possibte design
production processes around them. Rather than building twenty diffeidgesby
implementing twenty different production processes, Academic 2 suggestsithsityn
actors should standardise their approatbhe®me degreby creating repeatable strat-
egies that utilise robots and other technologies (relevant) capabilities. For Ac&dem
at least, robots provide the industry wih opportunityto moveawayfrom its focus
on products over processes.

Our participants mentioned many other advantages, disadvantages, limitations and
opportunities they associate with robotisation dudnginterviews. With thisn mind,
we clustered their remarks inid additional sub-themes listed below, which represent
recurrenbr significant topics that were discussed durimgihterviews.

4.3. Advantages

Number: four

Summary: All participants expressed their support for roabs®me point during
our interviews,by referencing ways these technologies could improve various socio-
economic conditions associated with the Dutch construction ind¥§¥&have clus-
tered together comments$ this kindas“Advantages”.

Health and Safety

Almost every participant mentioned that robots would improve healthadety to
some degremn the industryby performing dangerous tasks previouslifilled by hu-
mans. Additionally, several participants highlighted that workers often desietopic
health condition from yearsf manual laborif robots were employed carry out stren-
uoustasks that contributi® these health problems, workers would benefit.

Productivity and Precision

Accordingto manyof our participants, robots stand improve productivityin the
construction industryastheycanproduce resources fastarpre effectively andon a
larger scale than humans. Also, robots are considerably more pghesideumans and
the products they create are cut, weldedawed with mathematical accuraéys a
side-note, several participants also mentioned that ralotsreate unique products,
including seamles3D-printed objects, thanks their heightened precision and ability
to operate uninterrupted over long time-periods, thus addressingrttend for mass-
customised’ objects.
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Costs

Many of our participants claimed that employing robédsperform construction
tasks could lower produati costs. They mainly justified this claiby referencinghow
robots improve productivity, whicim turn would lower the financial cost producing
construction resources. For instance, Academic 3 referboeesther industries have
lowered costs thigray:

“Generally in the manufacturing industry, the costs of the products have of
course gone down enormously. The more you control automatically, the more
you can produce for very little”.

4.4. Disadvantages

Number: five

Summary: All participants made clear that robots may createoneantributeto
pre-existing problems associated with the Dutch construction industry oncgetépl
We have clustered commertéthis kind togetheas“Disadvantages”.

Productivity

Whereas most participants mentioned that productivity would incdegse robots,
3D Printing Expert 1 highlighted that this1’t necessarily the case. More specifically,
they stated that employir@D-printing technologyto mass-produce produdsmore
time-consuming than relyingon traditional construction methodst the moment.
Overly relyingon these methods then, could l¢adower production rates for the in-
dustry.

Social Acceptability

Because they are novel, largely untested technologies, many participants highlighted
that people may distrust robotsis still unclearhow (or whether) robots actually add
valueto working environments. Indeed, workers may treat thewbjects that hinder
their ability to work and have verijttle incentiveto interact with them. Additionally,
Trade Union Representative 3 stated that contractors have historically showietiscon
whenever they were forced implement new technologies they viasunnecessary.

Unemployment, Adaptability and M eaningfulness of Work

As stated earliemoneof our participants suggested that robots will displace workers
from their jobs. However, several did suggest that workers may feautiesisme none-
theless and therefore oppose increased robot uptake ifEverkersaren’t concerned
aboutthis, some may have trouble adaptiogobots, especially older people who have
spent their entire careers relying traditional construction methods. Also the ns&s
mentioned that robots could make the woflhuman workers less valuable and less
meaningful, possibly leading reduced satisfaction and seweontributing.
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Collective Labour Agreements

Trade Union Representatives 3 highlighted that increased robot uptakgemp4ld
ardise theiunions’ ability to create collective labour agreemenitsconstruction work-
ers behalf. Like other trade unions, they negotiate with empléyé@rgrove employ-
ment conditions for workers. Robots are machines,dambt need representatidyy
a union, thus reducing the reason for the existeficmions. Furthermore, companies
that produce, ownor operate robotsren’t usually considered construction firmsin-
deed employ construction workers - thus theynatagepresentedr impactedoy trade
unions’ decisions.

Disruptive Wealthy Actors

Several participants expressed their concern that wealthy, technologically-focussed
companies, suchs Google, may sean opportunityin the futureto disrupt the con-
struction industryby financing ‘brands’ that employ statef-the-art robots for con-
struction purpose#s smaller firms almost certainlywouldn’t have the mearts com-
pete with multi-national companies like Google, they may face difficult times.

45. Opportunities

Number: four

Summary: Many participants discusseniv robots could provide actors with oppor-
tunitiesto overcomeor address contemporary issues associated with the Dutch con-
struction industry. These comments were sintitathose clustereds “advantages”,
but focusedon how actors could bypas® navigate around problematic socio-eco-
nomic conditiondy employing robots - rather thdwow robots could outright improve
conditionsin the industryWe have clustered commerus this kind togetheas““Op-
portunities”.

Public Image and Appeal

Several participants suggested that increased robot uptake would impreoos-the
structionindustry’s public image. For onét, would demonstrat external actors that
the industrywasattemptingo improveits production methods accordance with mod-
ern technological developments. Additionaitycould make the industmypore attrac-
tive to new workers, especially young people who may see reisagspealing.

Replicating Successes from other Industries

Throughoutour interviews, many participants claimed that constructiags be-
hind’ other manufacturing industri@s regardsto innovation. Several suggested that
construction should emulate other industtigsncrease innovation, for instandey
borrowing methods involving robots from other fields that havegneuccessful. Ra-
ther than starting from scratch, this woallbw constructiorto learn from other indus-
tries” successes (and mistakes).



DC2020, 067, v3 (final): "More Than Meets the Eye? Robotisation and Normativity in the. ..

Adoption of Better Business and Production Strategies

Many participants spoke extensively ablootvthey viewed the construction indus-
try as‘traditional’ or ‘conservative’. They tendedo use these words describe busi-
ness and production strategies they aawutdatedor ineffective. Several made clear
that increased robot uptake could change this situdiioallowing industry actorto
experiment with different, potentiallpmoreadvantageous businessproduction strat-
egies.

4.6. Limitations

Number: four

Summary: All participants highlighted that the Dutch construction indistyr-
rently ill -suitedto accommodate robot8) someway or another.Or conversely, that
contemporary robots aii#t-suitedto operate within the industriVe have clustered
remarksof this kind togetheas“Limitations”.

Investment Costs

Many participants mentioned that robots are prohibitively expensive feirantors
workingin the Dutch construction industry. They explained that most compduii&s
have the financial capabilitiés justify investingin robots. Additionally, some partic-
ipants made clear that construction compaini¢ise Netherlands often work with tight-
budgets and must deliver unique, large-scale products under tirsteagots. Thusit
is unlikely they would invesin expensive robots, when they could instead simply rely
on tried-and-tested traditional methods which have consistently proven sucéessful
the pastlt is worth noting here, that many participants expressedttisadlifficult to
innovatein the construction industry for these reasons.

Working Conditions

Several participants explained that robots work lmestructured, standardised en-
vironments that &arlittle resembleso traditional construction siteAs eachconstruc-
tion siteis unique, robots would needbe highly flexibleto operate within them. Sev-
eral participants mentioned that constructilags behind’ other industries for this rea-
son,asactors must create products (building, bridges, ete@hvironments thaton’t
lend themselve® automised processes.

Sequential Work Patterns

As construction work involves many different tasks, that eventuallyttete com-
pletion of onelarge product - namely a buildirag seriesof buildings -its workflows
are highly sequential. Several participants expressed that robalissaréed for se-
guential work patterngstheycanonly perform one set task, for instance welding steel
or cutting timbe. Whereas a single human worl@an cut, carry and install timber
elementg“from foundatiorto roof™), robotscanonly completeneof these tasks. Even
when theydo take partin sequential work, robotsan only complete singular tasks,

11



12 DC2020, 067, v3 (final): "More Than Meets the Eye? Robotisation and Normativity in the...

leaving human worker® perform everything else. Especiallyrenovationof exist-
ing building stock, robots would have a hard time, since they waaddnfronted with
many unforeseen surprises that require human improvisation and ingenuity.

5. Conclusion

Innovationin any industry rarelyif ever unfolds without a hitch. Whenever new
technologies are introduceéalpre-existing contextsit is possible, and even likely that
there willbe unanticipated socialonsequences’ (vande Poel, 2013). Our participants
attitudes towards construction robots reflect this statement. Constructias, rfidyo
them, have the potentitd ease many issues relatedconstruction, while helpintp
improve productivity, sustainability, safety and working conditions (&tdhe indus-
try. Nonetheless, these improvements’t cost-free and robots may contribotecre-
ate new problems once deployed accordingur participants.

Furthermore, they were clear that the industry itsetfat least certain aspeat$
it - couldor would benefit from higher robot deployment ratest will also stall this
process for various reasons. The main hurdles here includeltBey’s focuson cre-
ating unique, complex produdts physically demanding work environments and reli-
anceon small-scale companies. Many participants highlighted that tiesétional’
or ‘conservative’ approaches towards production has significant pitfalls that dmuld
addressedby robots,but will also slow down uptake rates because they are the norm
within the industry. With thign mind, it is worth asking: does the construction industry
actually have sufficient space for robotaits current state, probably not. Robots are
still rarities andour participants frequently suggested that many things toeeldange
to accommodte them.

It is perhaps more constructive thémfocuson how the industry would nedd
adapt around robots, rather than centring discussions almmdobots will change
the industry. Manyf our participants remarks makeoresense from this perspective,
asthey frequently discussed socio-economic factors that require attentiva bmfots
couldbedeployedn significant numberslo beclear,if robots werd¢o become present
and operationah more construction contexti$,would be safeto assume that the in-
dustry had already undergone substantial changes. Our participants defuofitians
botisation’ aligns with this theme. Accordirtg our interpretation, mangf them sug-
gested thatrobotisation’ signifies a movemeraway from ‘traditional’ or ‘conserva-
tive’ production methods - which, for bettarfor worse, requires change gain mo-
mentum.

As our researchlwasexploratory and only involved ten participarnits,result are
limited. Nonethelessye have shown thdtobotisation’ means substantialljorethan
its dictionary definition implies and carries significant normative connotatiansuio
participants. Additionally, this contribution has outlined several, distinct ways$srobo
may positivelyor negatively impact the construction industry - accordingur partic-
ipants. Dudo the limited naturef this researchye did not recruit construction work-
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ersor contractorasparticipants. Considering that they Wik affectedby the (poten-
tial) changes outlined abovere highly recommend that further reseaintthis area
takes into account their perspectives.
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