
DOI: 10.4018/IJDIBE.20210101.oa1

International Journal of Digital Innovation in the Built Environment
Volume 10 • Issue 1 • January-June 2021

This article published as an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and production in any medium,

provided the author of the original work and original publication source are properly credited.

62

ABSTRACT

COVID-19 and its devastating yet unforeseeable effects affect the entire global economy value chain. 
Effects will be long-lasting and interfere with the way construction worked so far. Losses in the 
industry are expected to run into billions; spending on new buildings are predicted to decrease sharply 
and on a global long-term. COVID-19 is, depending on the viewpoint, either a “White Swan,” which 
is a probable event, causing massive consequences, or a “Black Swan,” which is additionally not 
foreseeable. The European Green Deal presented by the European Commission could serve as a new 
Marshall Plan to enable the long-awaited digitisation of the construction industry. A whole industry 
sector is called upon to undergo a digital empowerment within a very short period, for which other 
branches of industry have had years or even decades. Can this crisis serve as a spark for eventually 
starting the digitalisation of the construction industry?
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BIM, Black Swan, Built Environment, Construction Industry, COVID-19, Digitalisation, New Green Deal, 
Switzerland, White Swan

INTRoDUCTIoN

The construction industry is not known for its end-to-end digital maturity, confirmed by many 
researchers, pointing especially to the low spread of digital working methods (compare Grilo & 
Jardim-Goncalves, 2010; Gehring et al., 2017) with low interoperability of different file and exchange 
formats and therefore between different stakeholders (da Silva Serapião Leal et al., 2019; Gallaher 
et al., 2004; Nývlt & Novotný, 2019; Wildenauer, 2020b). Moreover, the complexity of construction 
projects is increasing on- and offsite for the planning, execution and operation (Bani Feriel et al., 
2018), with mostly a non-existing data governance (Alreshidi et al., 2017) with a project and people 
based knowledge management approach (Eken et al., 2015). This non-continuous digital data flow 
for all phases from planning to maintenance is causing up to 45% of the invested sum being mis-
invested (Barber, 2005; Barbosa et al., 2017; Flyvbjerg, 2007; Teicholz, 2013). This results in the 
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growing need for transparency and disclosure to stakeholders and public authorities in particular as 
contracting authority (Fabig & Haasper, 2016).

To put it mildly, the construction industry has – whether it is unjustified or legitimate – a 
reputation for digital ignorance (Bertschek et al., 2019). The digital transformation of the industry has 
just commenced in many sub-sectors there, but in part selectively and not consistently. The initially 
described problems do not occur by themselves but are interdependent. Taken this into account, one of 
the main challenges is to ensure a seamless digital data flow which would save substantial resources 
in the built environment process (Olsson et al., 2019), which shall lead to significant cost savings 
in all life cycle phases of a building (Thanthirige, 2020). The impacts triggered by COVID-19 are 
fuelling these consequences.

oVERALL ECoNoMIC IMPACT oF CoVID-19

The figures are impossible to gauge; for the Swiss economy alone, it is assumed that there will 
be a loss in net value added in the amount of app. CHF 33 billion for the year 2020, which is 
approximately Euro 30 billion (Schläper, 2020). This represents about 6% of Switzerland’s Gross 
Domestic Product (CIA, 2021). An amount of almost CHF 1.9 billion in rental income will be lost 
this year, or the mutual tenancy agreements and the application of tenancy law is restricted due to 
legal crisis packages (BWO, 2020). Almost 140,000 working years of economic output has not been 
performed since 17.03.2020, the official day of the first Swiss lockdown (Schläper, 2020), with no 
end in sight and no comparable numbers for the second lockdown starting 18.01.2021. The general 
figures for the international community are not differing in large numbers (CCSA, 2020). The interim 
economic outlook forecasts are expecting a decline of at least 0.5% compared to the latest figures of 
2019 (OECD, 2020).

The current crisis will have a significant impact (Altman, 2020), with almost halving the 
worldwide foreign direct investments in a pessimistic scenario and reducing international travel on a 
third of the original amount within a very short time frame. The World Trade Organization (WTO) 
predicts that global merchandise trade will decline between 13% and 32% in 2020, depending on the 
duration and depth of trade restrictions caused by the virus. The figures were published already in 
April 2020 and will be subject to an adjustment. Due to the complex interrelationships through linked 
value chains, the WTO assumes that these declines will be much higher with the biggest employment 
decline since 1945 (CCSA, 2020; WTO, 2020). Basically, it must be questioned whether the economy 
and the associated supply chains are so robust when a short-term interruption in supply chains leads 
to such dramatic long-term effects.

Moreover, statistics show that the gross domestic product for the United States have dropped by 
approximately 30% within weeks (Azoulay & Jones, 2020). Yet, this situation is not comparable with 
a total collapse: “an economy in which 50% of the economy is fully shut down, as in a pandemic, 
is not the same as one in which all economic activity collapses by 50%, as in a depression. In a 
pandemic, a sector’s relationship to the rest of the economy determines the outcome” (Marin, 2020). 
The pandemic clearly shows the interdependency between different sectors and their interconnected 
value chains. However, compared to the losses, the spending on Research and Development necessary 
to fight this pandemic would have been a fractional amount (Azoulay & Jones, 2020). Critics claim 
that there was no scenario planning in the United States (McNutt, 2020). However, there was a 
pandemic plan in Switzerland already installed in 2004 with the latest update in 2017 (Mathys, 
2018), which unfortunately was not put into action in the federal system by cantonal governments 
due to trivialisation and misjudgements (Zeltner, 2018; Zeyer, 2020). This has led to intensive cost 
increases in overcoming the crisis.

These economic impacts have led to very drastic measures of governments (Kuckertz et al., 
2020), which were often not harmonised neither on an regional (Bundespresseamt, 2020), nor 
national (France24, 2020) nor European (Brehon, 2020) nor on an worldwide level (compare the 
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extensive Data evaluation of the United Nations (CCSA, 2020)). If not harmonised, the “utility can 
be up to 69% lower when states fail to coordinate in the presence of spillover” (Holtz et al., 2020). 
Comparing the measures taken in Europe it is obvious that there is a country-by-country procedure, 
not an overall plan (Artenie, 2020). Hence, there are different national approaches from the European 
Development Finance Institutions (European International Contractors, 2020). Switzerland alone 
spent over CHF 72 billion within three months (Farman, 2020). Moreover, not every member country 
of the EU has the same stamina and financial robustness to recover from a crisis, as investigated 
in a recent study about the resilience of EU member states concerning the 2007-2012 happening 
economical financial crisis. It showed only a few countries are resilient against a crisis (Alessi et al., 
2020). A similar starting position is found in the first investigations regarding COVID-19. Overall, 
the response rating of Europe in terms of pandemic control and resilience, as of 08.06.2020, is the 
highest of all global regions. However, here are significant differences in Europe, too: the range 
extends from Switzerland in first place, followed by Germany in second place, the Czech Republic 
in 43 and Belgium in 78. This disunity leads to extremely high follow-up costs for each individual 
country, leading to consequential costs that cannot yet be quantified and may also result in economic 
repercussions not only for the individual country.

State of Construction
Today’s construction industry is usually heavily dependent on cross-border supply of building materials 
and prefabricated parts (Fredenlund et al., 2020), as it is still an industry depending on craftsmanship 
(Rickers & Ammermann, 2016) and the extensive use of material – mostly on a single use basis (Rau 
& Oberhuber, 2018). Moreover, it is still connected with the classic Taylorism (Haakestadt & Friberg, 
2017), defining tasks in a manufacturing environment in a precise way, in terms of a defined and 
agreed performance output and specific time to perform a given task, e.g. erecting an asset (Asyali & 
Bastug, 2014) – all based on the human interaction with physical building materials. To put simply, 
construction projects are usually manufactured as unique, highly individual, handcrafted items on site 
at the customer’s premises. This causes a chain reaction. The fluctuation in construction companies is 
one of the highest, especially in crisis (compare the extensive work of Balcerzyk et al., 2019) and at 
the same time highly dependent on personnel - empirical knowledge on the construction site is not to 
be replaced without difficulty. The resulting effects lead to low margins and high risks, low customer 
satisfaction and the time and budget overruns already mentioned. This could be one of the reasons 
why the rate of return is one of the lowest in all comparable sectors and expenditure, compared with 
gross value added, is highest (Wolstenholme, 2009). Several interdependent questions arise as why 
the construction industry has not adopted, or slowed down to adopt, the technological elaborations 
of recent decades.

The construction industry is one of the largest industry in global economy (including real estate, 
infrastructure and industrial structures), forms one of the most indolent sectors in terms of digital 
transformation (Barbosa et al., 2017; Ribeirinho et al., 2020), mostly associated with negative public 
relations regarding delays, budget overruns and poor planning and execution quality (Barber, 2005; 
Egan, 1998; Flyvbjerg et al., 2002, 2003; Teicholz, 2001). These are not new developments, but a 
manifest continuation of unsatisfactory aspects of classic project management - deadlines, costs and 
quality. Only cost-effective, short-term measures were implemented, and this was often done only 
grudgingly and not to the necessary extent.

Over twenty years ago, several attempts were taken in the United Kingdom to overcome this 
burden (Egan, 1998; Latham, 1994; Wolstenholme, 2009) and to make the industry more robust 
and crisis-prone, with the first reports already in the mid-1940’s. Other countries followed with a 
certain time lag - although the challenges are almost unanimous, the reactions and measures taken 
are to some extent very heterogeneous. It is stated, that “in practice, [changes in behaviour] requires 
a willingness on the part of contracting authorities, planners and building contractors to embark on 
new paths” (Püstow et al., 2018).



International Journal of Digital Innovation in the Built Environment
Volume 10 • Issue 1 • January-June 2021

65

Hitherto, construction industry is not very well known for their overall digitalisation efforts 
compared to other industries (Wildenauer, 2020a). The industry was reluctant to change (Egan, 1998; 
Gardiner, 2014; Latham, 1994; Teicholz, 2001) and is still continuing to show passive resistance to 
any distinct, digital or data-based development of current working methods. (Schmidt-Gayk, 2003). 
On a transnational level, the situation is even more complicated, leading to significant overspendings, 
lacking in communications and exceeding deadlines, in average 11 years in large-scale projects 
(European Court of Auditors, 2020). Despite all these disturbing factors, the construction industry 
seems to be passive and waiting to see whether digitisation is really rewarding (Wildenauer, 2020a). 
The agricultural sector (Barbosa et al., 2017), which is considered even a “non-digital” business, 
is taking advantage of the opportunities offered by digitization and is very quickly preparing for an 
overdue digital transformation through automation and a consistent orientation (Metzger, 2020). 
Extensive expert reports provide a “digital poverty testimony” to the building industry’s ability to 
digitise (Bertschek et al., 2019). There is an exception to the rule with the results rarely taken seriously. 
It is argued that due to this evocating reports the collaboration improved but is not at an comparable 
level with other industries (Gardiner, 2014). Why is the industry on the one hand partly innovative 
in the technical and technological development of individual areas, but on the other hand resistant to 
the use of these technological developments that further develop the industry?

The answer to this question can only be partial and not exhaustive, as there is not just one reason 
in the complexity of construction. One explanation may be that no digital methods were previously 
required for the physical construction and completion of buildings; much was based on the experience 
of those involved in the construction. Construction is usually project-based and characterised by 
phases that cover long periods of time (Klinger & Susong, 2006). Companies are usually partially 
involved, commissioned for a specific supply respectively service contract or for a temporary work 
deployment in these phases of a project (Yang & Wei, 2010). The phases are either overlapping or 
sharply separated in terms of processes, participants and delivery results (CIOB, 2014). In the case 
of overlapping phases, inconsistencies, extra work and unclear responsibilities are often the norm. 
In separated phases, these are creating interfaces at every transition from one phase to the next (for 
example the preliminary design to detailed design), as those involved in one phase or another are no 
longer involved or no longer are contractually bound. Winch, 2012 suggests here the establishment of 
quality reviews after each phase. However, these are usually not conducted with due care - a sufficient 
number of large, complex and unsuccessful building projects can be brought into consideration 
here. These projects are considered to be a „white elephant“ – prestigious to build but expensive in 
construction and maintenance (Cox et al., 2006).

Additionally, it was simply not necessary to use bits and bytes to represent the buildings created 
with mortar and stones. Building owners did not ask for the implementation of digital methods for 
their projects or were not interested in the further use of data created by companies (Lindblad & Vass, 
2015). Most of the time building owners were not able to use the possibly received data further or to 
use them for their purposes (Vozzola et al., 2009). Furthermore, it was seldom possible to use this 
data to gain profitable insights in the facility management phase following the construction phase, as 
there is still no consistent data format for all aspects of a construction project from the project idea 
to demolition (Bellido-Montesinos et al., 2019).

Moreover, most real estate companies pointing out that even though the use of BIM is accepted 
used in planning and construction of the building, the use in the operational phase is yet marginal 
(Árnandóttir, 2019; Gao & Pishdad-Bozorgi, 2019), although it is still considered one of the most 
important topics in the lifecycle of a building (Kam, 2016; Nicał & Wodyński, 2016; Sacks et al., 
2018). The loss, incorrect transmission or poor interpretation of ambiguous data during the transition 
from the design and construction phase to the operational phase of built assets is still a major problem 
leading to individual specifications and agreements of clients (Lindblad & Vass, 2015; Munir et al., 
2020; Wildenauer, 2018b) and therefore a low spread of digital methods. Zheng et al., 2017 point out 
that most clients appoint construction companies ostensible to digital methods. In most cases, building 
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owners must rely on references and the voluntary information provided by building contractors in a 
pre-project phase, the tendering for projects.

Impact of COVID-19 on Construction in Switzerland
Although Switzerland is not a member of the European Union but of the European Economic Area 
(EEA), Switzerland and Germany are comparable in many aspects, starting with their geographical 
location, a high overall economic output (Baublatt, 2020), a similar level of education with a close 
partnership concerning research and development (WBF, 2019) and a comparable contribution of the 
construction industry to the gross value added of the respective country. Moreover, both countries are 
heavily interdependent (Kohler, 2019). For this reason, studies and analyses from these two countries 
and on a European basis are used in this document.

In spring 2020 it was still assumed that the construction industry would experience stable growth 
of around 0.5 to 0.9% (Feld et al., 2020), the forecasts changed with COVID-19 – significantly (Dahm 
& Fischer, 2020). For the second quarter, the Construction Index Switzerland (Bauindex Schweiz) 
lost almost 7% compared with 2019 and predicts not only a reduction of the gross domestic product 
of at least 3.5% for 2020 but also a deep recession for the next few years with similar predictions for 
Germany (Walert & Maniera, 2020; WüestPartner, 2020). The business sentiment in construction 
dropped strongly in May 2020 from 34 points to just 3.78 (seasonally adjusted), resulting in a short 
term work application rate of approximately 50% (Funk, 2020). Construction companies in the 
canton of Ticino in Switzerland, a canton bordering on Italy, announce declines in orders of almost 
30% within a very short time; the cantons bordering to France stated drops of almost 15%. The same 
figures apply to construction activities (Schweizerischer Baumeisterverband, 2020). Interestingly 
enough, the number of employment ads, a leading indicator of construction activities plummeted 
heavily by 27% in the second quarter of 2020 (sda, 2020). Almost 70 percent of the companies are 
already reporting a slowed decline in sales, some of them severe (Knitterscheidt, 2020). Several 
traders of building materials have closed their branches and are not supplying construction sites 
(Price, 2020), resulting in lower production and lower profit margins of large suppliers (Buchenau 
& Hofmann, 2020). Based on current developments, the ratings of the first open-end real estate 
funds in Germany have already broadly been reduced. These funds manage over Euro 100 billion 
in real estate investments, almost two thirds consisting of office buildings (Knorr et al., 2020). Not 
only in Germany, but also in Switzerland, a rather flat recovery path for the economy is predicted, 
resembling a flat V (Credit Suisse AG, 2020a). Despite all these facts, the case of “survivorship bias” 
should not be forgotten, which is an exaggeration or cognitive distortion. Here, the probabilities of 
success are systematically overestimated, since successful persons or conditions are more visible than 
unsuccessful ones (Taleb, 2007; Wirtz, 2019). This is the case when considering these figures, as 
they are primarily voluntary reports from companies that continue to exist; insolvent companies are 
not included. The Swiss construction sector performed well but at a low level in terms of profitability 
(Funk, 2020; Jank et al., 24.02.020).

Effects on Digitisation Capabilities of Construction
Considering the possible areas of digitisation in the construction industry, a strong gradient in the 
digitisation capacity of the individual sub-sectors of the industry emerges quickly (Herr et al., 2020). 
This commences with a very high digitisation capacity in the preplanning phase concerning financial 
issues and valuations and is reduced to the end of the life cycle phase of demolition/dismantling, where 
experience shows that little can be digitised. In this respect, the field of digitization capability in the 
construction industry is also widely spread. Surprisingly, the assumptions of “Industry 4.0” and their 
effects on the world of work, which have so far been very euphemistic, with regard to robotization, 
predictive maintenance of plants, three-dimensional printing in-situ (such as a construction site), 
modularization and the associated flexibilization, have not yet materialized. This, despite the fact 
that the topic has been shaped since 2011 (Mahlke & Buitenhuis, 2019). However, experts point out 
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that this is a paradigm shift that has had a strong impact on the industry, such as Computer Integrated 
Manufacturing (including Computer Aided Design) and Lean Production. This is worrying, especially 
if one considers that these are concrete and complete transformation plans and not the description of 
already existing developments on a large scale (Mahlke & Buitenhuis, 2019). Industry 4.0 focuses 
on strong process optimization, connectivity of production facilities, smart and integrated solutions 
(Kagermann et al., 2013) and standardised components, processes and appliances (Obermaier, 2019). 
Enterprises struggle to apply the [digital] transformation, notably, when integrating digital solutions 
their core business and identify new governance models (Bordeleau & Felden, 2019). A recently 
conducted survey showed that two-thirds of the respondents believe that COVID-19 will lead to an 
acceleration of the [digital] transformation [of the construction industry] (Ribeirinho et al., 2020).

Most market participants believe in an irreversible digitalisation of the construction industry and 
the resulting consequences for those who do not participate in this progress (Vihmo & Salo, 2020).

Despite all of this, 4 out of 10 companies do not have a long-term digitalisation strategy in 
Switzerland, facing the most important obstacle on dealing with discontinuities in technology 
and their corresponding processes, which every second respondent sees as a major challenge - not 
only the classic source of error, but also a loss of efficiency (Binder & Giger, 2020). However, it 
is important not only to digitize existing processes, but also to rethink the value chain and ensure 
business continuity (Contzen, 2020). Yet, there are only a small number of small and medium-sized 
companies, however, that are able to make these mostly costly investments (Desruelle et al., 2019). 
Surprisingly, according to Eurostat 94% of all construction enterprises have less than 10 employees 
(Eurostat, 2020). It can be stated that these smaller companies are mostly lack on the experience 
about the customer needs, the market an competition and therefore a low customer centric approach 
(Kaschny). Most construction companies do not appear to consider fundamental principles of effective 
marketing, the so called 4 P of marketing: Product, Price, Promotion and Placement (Jobber, 2010). 
The majority of these smaller construction companies live on word of mouth (Blazevic et al., 2013) 
and active referrals from existing customers. Hence, there are two essential factors for the price 
assertiveness of a company: the perceived customer benefit and the brand (Flatscher, 2018) – with 
most of the construction companies only well-known to construction professionals. Since most of 
the smaller companies primarily work as subcontractors for larger companies and focussing on a 
mostly limited regional area, they will face liquidity problems more swiftly and are highly likely to 
go into liquidation (Parada, 2020). Insolvency rates of 10% or more have already been reported from 
individual countries (Global Construction Review, 2020).

Nonetheless, there is also a possible solution to promote digitisation. Property technology 
(“PropTech”) companies, often referred to as digital fig leaves for the construction industry, are not 
immune to the crisis and have partly serious financial problems. This for manifold reasons; due to the 
start-up mentality, the financial resources are scarce and result in a short-term ability to cover liabilities. 
Moreover, essential financing rounds were not carried out due to COVID-19. Notwithstanding, the 
interest in new technologies offered by these PropTech companies are increasing but will result in a 
consolidation with a lower number of companies (Credit Suisse AG, 2020b). Yet, the effects of this 
digitalisation approaches will not be seen before a time period of 12 to 18 months (Donati, 2020). 
However, it must be considered that PropTechs often only work on small sections in a project and do 
not have the entire digitization or the whole project in view. Therefore, the utilisation of PropTechs 
sometimes leads to a higher number of interfaces between project participants and are only a short-
term solution, among other things due to the fact that it is not known how long the company will 
exist (compare Beyerle & Nolan, 2020 and Rodeck et al., 2019).

Black or White Swan in Relation to Construction?
Some participants point out that a pandemic is nothing new in history but has occurred at least 
three times per century on average with 90% of the bacteria and viruses not known thirty years ago. 
Human kind has to prepare for this challenge (Brehon, 2020). Consequently, advocates argue that 
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COVID in general is not a Black Swan as the development of spreading was foreseeable and human 
mankind should have been prepared for it (Taleb & Spitznagel, 2020; Uhlig, 2020). Resulting, 
COVID-19 cannot be considered to be a “Black Swan” which is a highly improbable event with the 
three characteristics of unpredictability, generating a massive impact and after the fact, people tend 
to concoct an explanation that makes it appear less random (Taleb, 2007). However, this general 
statement is not sufficiently meaningful for all economic sectors as they do not have the same digital, 
financial and organisational maturity to cope with crises. COVID-19 is predestined to play a leading 
role at this crucial point in history and will probably change established customs, break and reshape 
several links of the analogue-based value chain. There are several unparalleled market turmoil’s – 
amongst others Brexit, trade wars between the United States and China, uncertain energy supply due 
to sustainability efforts and the oil war (Dempsey, 2020) and the recession respectively depression 
based on the circumstances of COVID-19. Considering this, it may be considered a Black Swan for the 
construction industry, as the usual crises reaction of massive subsidy payments will not be sufficient 
and not adequate to prepare the industry for following crises. The construction industry in its highly 
fragmented, mostly geographically limited location, a low performance measurement (Ahmad et 
al., 2016) the predominately used analogue methods, and the lack of digitisation capability of the 
companies is not able to cope with this crisis by itself. Asymmetric information and uncertainty, 
cost overruns and defaults are all ubiquitous features of the (procurement) process (Birulin, 2020). 
However, these are global influences influencing severely at a local level, which cannot be controlled 
in this way and needs a political backing on a transnational level (Donner et al., 2010). Hajikazemi 
et al., 2016 point to the fact that there are two possible solution to handle these Black Swans: either 
through prediction or dealing with their circumstances. These cyclical movements are the rule in the 
construction sector (Kapelko et al., 2014), but still market participants are not or not well prepared 
to cope with these regular wave movements. It should be noted that these impacts cannot be planned 
for by all participants, as most of them do not have all the knowledge necessary for this situation, 
nor do they have financial resources to consider all eventualities. However, the individual response is 
subjective and can be proactive, so a degree of foresight is compulsory (Silva, 2013). Although this 
crisis is taking place on an international level, it has a very large impact on local conditions and leads 
to a general behaviour of indifference, since it is firmly believed that nothing can be done to change it.

COVID-19 and the European Green Deal as a Digital 
Impetus for the European Economic Area?
The pandemic is also seen as a blueprint for the coming climate change that will affect the world 
in a few years’ time and for which the supply chain is hardly or only partially prepared (Badré & 
Tiberghien, 2020 amongst others). The long-term environmental policy orientation could be one reason 
why way before the COVID-19 related crisis, the European Union has drafted a digital transformation 
plan, based on disruptive technologies, such as additive manufacturing, automation, drones, Building 
Information Modelling (BIM) and Virtual/Augmented Reality amongst others (Desruelle et al., 2019). 
The European standardisation bodies CEN and CENELEC have accelerated their processes and 
procedures in order to implement corresponding directives, standards and initiatives on the level of 
sustainability more quickly and in a more targeted manner. To this end, a strategic plan for the digital 
transformation of standardisation has been drawn up, which not only aims to implement standardisation 
per se, but also to accompany and accelerate the digital transition of the industry (Missiroli, 2020).

It was the aim of enabling the digital transformation in construction on a European Level, as almost 
6% of all employees in the European Union are engaged in the construction industry. Yet, obviously, 
only a minority see this crisis as an digital impetus for the construction industry. (Heinz & Gibson, 
2020). Mostly, criticists proclaim that the mindset of decision-making bodies have not been changed 
and remain in the “old habitus”, we are not stepping out of our personal comfort-zone and eventually, 
even changes to digital needs time (Cachelin, 2020). In Switzerland, this pandemic crisis is considered 
the enabler of a “Digital New Deal” – without using the buzzword “Digital Transformation”. It can 
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be considered the biggest experiment in the short history of the digital era (digitalswitzerland, 2020). 
Considering the definition of “Digital Transformation” as the direct and indirect effect of the use of 
digital technologies and techniques on organisational and economic conditions on the one hand and 
new types of products and services on the other (Pousttchi, 2020), it rapidly emerges that the changes 
will be profound, including in the construction industry.

The European Union has announced that it is giving high priority to the analysis in their work 
programme of whether the EU should adopt national strategies for digitisation of the industry and in 
supporting “Digital Innovation Hubs” to promote digital innovation. The result of this investigation 
shall be published as soon as possible and is not yet available (European Court of Auditors). Up to 
now, construction or real estate is not explicitly named in most of these documents. On Swiss level, the 
digital strategies rarely mentions or even considering the construction industry (BAKOM, 2018/2018; 
Bundesamt für Kommunikation, 2016; digitalswitzerland, 2017; economiesuisse, & WIRE Think 
Tank, 2017; Tucci et al., 2016). Compared on a transnational level, the first attempts to answer this 
crisis were taken with an investment plan still planned for construction (Government of Ireland, 2020).

The so called “European Green Deal Investment Plan” (European Commission, 2020b) (hereinafter 
Investment Plan) can be considered to be a new Marshal Plan with immense investments – over 1 
Trillion Euro shall be invested in total in the next ten years (Harvey & Rankin, 2020). It shall prepare 
the European Union for the future challenge and make it more robust for crisis. The Plan could has the 
potential to be a driving source for starting the next industrial revolution (Deutscher Naturschutzring, 
2020).The main ambition is to become the first climate neutral continent with the three aims of 
reducing net emissions of greenhouse gases by 2050 to zero, economic growth is decoupled from 
resource use and no person and no place is left behind (European Commission, 2020c). The additional 
investments required to reach a 34% share [of renewable energies] by 2030 [and further on] would 
help Europe maintain its leading role while deriving substantial macroeconomic benefits in terms of 
growth and balance of trade, as well as creating a new industrial base around the renewables sector 
(International Renewable Energy Agency, 2018).Three years before the Investment Plan was launched 
at the European level, the first attempts were made in Switzerland to use the digital transformation 
to create a “new green economy” (Noser, 2017) with a budget of CHF 2 billion to foster sustainable 
innovation and the therefore digital prerequisites.

Strangely, the construction industry respectively the real estate sector is not directly mentioned 
in this Investment Plan and does not take over responsibilities. Indirectly, however, the industry is 
referred to briefly in terms of the circular use of materials (European Commission, 2020a), resource 
management and education (European Commission, 2020b), but without going into further elaboration. 
It is further noted that these measures are not limited to one industrial sector in this Investment Plan 
and are of a general nature. Construction industry is mentioned in the actions to be taken (Adler et 
al., 2019), namely housing, infrastructure and utility supplies: mostly focussing on modernisation 
and renovation activities. It should be considered that every Swiss Franc spent in modernisation 
generates at least 2.2 times the downstream value added (Bundesamt für Energie BFE, 2018).The 
building stock in Switzerland has an estimated replacement value of CHF 2.380 trillion (Gerum et 
al., 2011), the stock in Germany an estimated EUR 11.800 trillion (Deutscher Bundestag, 2017) 
.The built assets represent an enormous value, and it must be constantly maintained and adapted 
to new requirements due to sustainability. The maintenance and renewal costs in Switzerland alone 
will amount to CHF 65 billion or 12 percent of gross domestic product annually over the next two 
decades (Gerum et al., 2011). Taking the same calculation basis for Germany, it is obvious that the 
sums involved are very substantial and will certainly help to drive towards full employment – this with 
a certain time lag, as the construction industry reacts anticyclically and with a delay to investment 
programmes (Otto & Ditzen, 2019). However, this Plan the construction industry to a limited extent 
in the application of new methods and technologies, since it is usually a matter of optimising existing 
systems and plants or of specifically repairing components such as replacing windows or insulation. 
Nevertheless, looking at the building stock in Switzerland, for example, it swiftly becomes apparent 
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that a large proportion of the buildings were erected before 1980 and are now considered to be in 
need of renovation (Gerum et al., 2011). Notwithstanding, this is independent from the Investment 
Plan, but welcomed as supporting measure for the accelerated implementation of the renovations.

The Conundrum of Reluctance to Change for the Industry
The European Investment Plan promotes the adaptation and implementation of latest state-of-the-
art-techniques and technologies. Implementing newly developed digital methods – which at times 
have not been tested continuously and comprehensively along the value and supply chain - in a 
primarily analogously and project led industry cannot be a designated goal. It must be considered that 
experience shows that 70 to 90 percent of intrapreneurship efforts fail because the ideas are usually 
not critically scrutinised. Governance and its combination with innovation can be encapsulated within 
the contemporary governance term, “resilience,” where resilience is defined as “an organization’s 
capacity to anticipate and react to change, not only to survive, but also to evolve.” (Pearce, 2018). 
Data Governance frameworks such as COBIT (ISACA, 2019) although established in other industries 
for years, are relatively unknown to the construction industry (Chen & Wang, 2011).

Though, considering the suggested Investment Plan, there are several evolved challenges, which 
must be dealt with. It must also be contemplated that there is a plethora of many individual measures 
that are strongly interwoven. They are set screws that are not turned on their own, but are viewed, 
analysed and finally implemented in a holistic approach. From the plethora of measures, there are 
only a few listed here that can be quickly implemented by the industry if a jointly agreed approach is 
taken. However, it must be considered that there are at least five steps which must be implemented 
(Pearce, 2018). After clarifying the scope of innovation and ensuring the effectiveness, the focus must 
be on resilience, ensuring the sustainability and the growing concern of the organisation. Thirdly, 
the implications and risks of the preferred model for organisational innovation must be understood 
to fourthly, focusing on value, ensuring the right degree of financial resource made available for 
operationalisation. Fifthly, it must be ensured that the implementation of new technology can not 
only be integrated into the organisation, but that the new technology is also without alternative most 
effective in supporting the organisation’s strategy (Pearce, 2018). However, there are three main 
barriers to innovation: lack of transparency, improper resource allocation and a lack of innovation 
culture (Tencer, 2015). Considering an industry in which most companies spend less than 1% of their 
revenues in research and development and less than 1% of revenues in information technology, it is 
apparent that this industry is not well prepared for innovation (Agarwal et al., 2016).

Considering the different lifecycle phases and requirements of the different stakeholder, it is 
getting obvious that every participant has a divergent view on the built asset (Herr et al., 2020). This 
is habitually not taken into account in the project management of construction projects, as these 
are usually carried out in rigid, time-limited phases (Albrecht, 2014). In many projects, planners 
and contractors are often commissioned for a very limited period or for a very specific technical or 
planning part. The data or plans of the previously commissioned companies must be taken over by 
the later commissioned planner, which was the rule in construction projects. This approach leads 
very strongly to information discontinuities and an unusually high flexibility of the planners, since 
they check the previous planning services in addition to their own planning services and if necessary, 
update them to the technically correct status. In this way, a very strongly construction phase-oriented 
thinking is promoted, in which the further, subsequent phases are disregarded. (Albrecht, 2014; 
Wildenauer, 2016b)

Another main challenge is the current practice of tendering, which requests that the planners 
and contractors list precisely before the execution what they intend to implement later (Heidemann, 
2011). With new contract models, which are primarily derived from American contract law (such 
as Partnering, Construction Management or Guaranteed Maximum Price GMP), the aim is to 
develop an optimized performance within a fixed cost framework during planning and execution 
through goal-oriented and open cooperation between client, planners and contractors (Girmscheid, 
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2006). However, these forms of cooperation must first be developed for a broader basis and become 
established accordingly. Yet, studies from Australia and the United States showed that “[alliance 
based] approaches and the associated newly developed forms of contract and awarding procedures 
have enabled the projects to better achieve their objectives and have led to substantially improved 
project successes overall. A prerequisite for this was that the executing organisations, which were 
involved at an early stage, were encouraged by an incentive system to reduce the project costs while 
at the same time improving the quality.” (Fischer et al., 2017; Heidemann, 2011; Jones, 2014). All 
parties involved in a specific construction project must learn to implement new contractual methods 
in a goal- and benefit-oriented manner.

However, construction seems to be at crossroads – research based universities are not able to 
cope with the demand on the technology site or to put simply, educational institutes are often not 
in a position to satisfy the needs of companies for experienced engineers who think holistically - 
technologically, methodically and “beyond the horizon”.(Loosemore, 2020). This will appear to 
become a transnational economic problem, as specifications are currently being driven forward very 
strongly by the educational landscape (Wildenauer, 2018a). Additionally, there is often no quality 
control for construction worker education. There is often the view that anyone can work on the 
construction site and is sure to find a placement. However, there is not a short-term solution to it. 
There is certainly a need for a complete change in the primary and postgraduate education and skills 
of employees. It is depending if the construction industry want to innovate for the sake of innovation or 
for a real progress (Buchner, 2020) – it is not about being innovative but about bringing the innovation 
to the building site respectively into the construction sector. This could be implemented with lean 
management approaches, which have been researched for years in the construction industry and which 
are ideally suited due to the current Taylorism of the industry. However, a final breakthrough of this 
approach has yet to be achieved (Andujar-Montoya et al., 2019).

It should be noted, however, that it is not enough to apply this innovation in a specific life cycle 
phase, such as construction or planning. The parties involved in these phases are interdependent 
and need corresponding information for the further development of the asset to be built from each 
other. A continuous digital data flow for all phases from planning to maintenance and demolition 
would have substantial savings for all participants (Barber, 2005; Olsson et al., 2019). Although the 
development of computer technology has rapidly entered many industrial sectors, interoperability 
between the individual file formats of construction-specific programs, such as CAD (Computer Aided 
Design) and BIM (Building Information Modelling) programs, is rarely given. Data exchange is often 
only possible with great human effort, intensive coordination and reworking (Wildenauer, 2016a).

Examining the entire life cycle and the requirements of building owners and operators, it is 
noticeable that these often do not change even with newly developed and rapidly introduced methods. 
What does change is the ordering, checking and further processing of (ordered) data, which is now 
handed over from planners and contractors to building owners and operators. Building owners are 
usually not in a position to keep up with technological developments (compare Fejfarová & Urbancová, 
2015 and Ammar et al., 2019 amongst others). Furthermore, it is a rarity that building applications and 
documents relevant to construction can be transmitted digitally to planning and building authorities. 
In Switzerland, the Tallinn Declaration to a complete e-Governance is to be implemented by 2022, 
which intends to implement the following packages by 2022:

1.  Digital by default,
2.  Once-only,
3.  Trustworthiness and security,
4.  Openness and transparency,
5.  Interoperability by default (Fialla, 2019).

A long way to go for the construction industry yet short time.
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There are various approaches to this in Germany, but all of them are in the development stage, 
without it being possible to assume that they can be implemented within a short time (König, 2018). 
The points to be examined by the respective building authorities or the further proceedings after the 
processing and checking of data at the authority are plainly too extensive to include all of them in 
these approaches.

Several participants must contribute to the digital impetus of the construction industry, such 
as planners, contractors, clients, Universities and educational promoters, trade associations and 
federations, software vendors and technology suppliers, Governments on national, transnational and 
international levels and most importantly, People working in the industry – with all having different 
agendas and needs to be reconciled. This will be one of the most important obstacles in modern 
industrial history.

CoNCLUSIoN AND RECoMMENDATIoN

It is inevitable that the construction industry will have to make a big step towards a digital change. 
However, this change neither be driven by a single person, nor company, nor institution nor a university; 
it requires a common focus on medium and long-term goals and a shared view of value creation. The 
pandemic has led to many processes being carried out more quickly than anticipated, but not an overall 
approach. This is reflected, for example, in the accelerated development and increased acceptance of 
remote meetings. Due to distance and hygiene regulations, planning services had to be carried out from 
home or increasingly on an interdisciplinary basis. Physical distances were shortened or eliminated 
with the help of digital tools. Nevertheless, this is only a first step, as the further process steps such 
as implementation are still affected by the digital change. Increased efforts must be made in these 
implementation processes, such as physical construction on and off site. The construction industry 
must do its homework and invest in the necessary technologies: communication, collaboration and 
coordination platforms, data and information management. More important, however, the construction 
industry must take a concrete approach to change and bundle the different levels of digital maturity. 
Those involved in a construction project shall learn to cooperate and focus on the entire life cycle 
of a building or asset. The construction industry is called upon not to maintain the status quo but to 
modernise the entire industry continuously and permanently. Every participant in the value chain must 
contribute to this – even with small steps. Only by doing so this industry’s digital transformation will 
succeed. However, it will be a long and arduous journey instead of a sudden turnaround.
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