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Abstract: Increasing project complexity, low technological progress, extensive regulations, and market
fragmentation result in low returns on capital employed in the European construction industry. Using a
theoretical approach in shape of literature review and document analysis, the main challenges, which are
faced by the European construction sector, have been identified and analysed. Through the main findings,
the low digitalization level, the transition phase, the lack of human resources or the skills mismatch can be
accounted as actual challenges, which this industry has to face. The current work could act as a starting
point for the competent institutions and state organizations of the building industry in adopting the necessary
measures to boost this sector’s performance.
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Introduction

While in the last decade, many industries have gone through fundamental changes,
reorganized and adopted technological changes that improve the entire production cycle,
(such as the automotive industry (GTI, 2021), which has long adopted the process of
automation and reoriented towards a powerful paradigm shift: electric cars), the
construction sector has avoided or failed to embrace digital innovation. In fact, if one looks
at the investments made in information technology spending, a maximum of only 1% can
be observed, with only agriculture and hunting recording lower percentages. The results,
expressed in terms of productivity, show only insignificant increases or stagnation (ECSO,
2019).

The construction process itself is very complex and merges several dimensions: 3D,
time, costs, sustainability, building usage and operation. Organization and coordination are
two basic pillars, the actual process being cumbersome, lacking in transparency and with a
low level of information exchange.

The logistics process for the supply of materials and resources is conceived
independently and there is no direct link with the plans or building documents. Currently,
information is not collected in a centralised manner, which could allow a greater flow of
information. Understanding by third parties is very difficult and in the case of complex
projects, the presence of the people who established the logistics concept being imperative.

The parties involved in the construction process are multiple: architect, civil
engineer, builders, beneficiaries and the list goes on. In the building course, construction
documents and drawings are transmitted from one party to the other directly in a one-to-
one relationship. By many building projects, the information is not centralized in a model

Issue 26/2022 181


https://doi.org/10.47743/jopafl-2022-26-16

Journal of Public Administration, Finance and Law

or database, which could allow the simultaneous access, by all parties (Kjartansdottir et al.,
2017).

The building process is not transparent, requiring very effective communication for
the smooth development of the construction. In the construction phase, problems are often
encountered due to the lack of information received from the design parties. Speed and
very good coordination is needed, especially in the advanced stages of the project
(construction is started), so that the builder receives the information on time and executes
according to the plan.

Compared to other industries, the construction sector is characterized by a rather
pronounced fragmentation generated by the presence of many small companies, which
leads to a high degree of difficulty in terms of testing new technologies and implementing
new information techniques.

The existing human capital in the sector is strongly influenced by the sector's
migration towards new trends: digitization and green construction, so that a series of
problems deriving from the adaptation to the new directions appear the lack of skills in the
sector or their inconsistency (European Commission, 2020). Construction work has a
negative reputation for being hard, dirty, weather-dependent and high-risk, so attracting
young talent becomes a difficult endeavour.

A primary objective of the current work is to identify the current challenges faced
by the European construction industry in a complex environment governed by digital
transformations and policy changes that aim to improve sustainability, energy efficiency,
and resource efficiency (European Commission, 2021).

Methods

Using literature review approach and document analysis, the main challenges of the
European construction sector, which exist have been identified and characterized. The
literature review is a type of analysis who investigates official documents and publications,
which is often used in social sciences (Sekaran and Bougie, 2016). Being a type of
secondary research (the data are not collected from people or companies directly), the data
which is required to be analysed consists of unstructured texts and information. For
performing a quality analysis, the selection of the data had undergone a filter selection of
several criteria as Scott’s studies advice (Scott, 2006):

1. Authenticity of the documents: the document origin was proofed whether is reliable

and genuine.

2. The credibility of the source: the information should be trustworthy.

3. Representativeness of the documents: to which extent the publication or the

document is representative for the research topic.

4. Meaning and consistency: the information should be understandable and consistent.
The first step of the process implied the identification of the various publications and
gaining the access to the information. At this point, journal articles, conference
proceedings, official publications of the European Union or state of the art papers of the
European entities such as European Construction Sector Observatory or the European
Construction Industry Federation have been consulted. The second step included a title
glance, followed up by an abstract or table of contents review. When the publication passed
these search criteria, the full text review was performed.
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Challenges of the European construction sector

Productivity

The European construction sector is characterized by the presence of many small
firms (FIEC, 2022) with limited technological improvements and a high level of labour
intensity compared to other fields. All this leads to a low structural stability of the sector,
which, reflected in terms of general productivity, is far below European averages (Bellochi
and Travaglini, 2021). Low labour productivity is a problem worth mentioning in the
construction market. The construction industry has been suffering from remarkably low
productivity compared to other sectors for decades. Other industries have transformed and
taken steps to boost productivity. In traditional commerce, large-scale chain stores, such as
Aldi and Walmart, with global supply chains and distribution systems that are increasingly
digitized and technological, have replaced retail stores. In the manufacturing process, Lean
principles and aggressive automation have been embraced globally. By comparison, much
of the construction industry has evolved at a slower pace. According to the experts from
the McKinsey Global Institute (figure 1), on a sample of 20 countries and 30 industries
analysed between 1995-2014 the entire construction sector productivity increased with
only 1% in this time interval (MGI, 2016). In the global economy overall, productivity
growth was 2.7%, while manufacturing (automotive, electrical and electronics, hardware)
experienced 3.6% increase.

In general terms, within the EU, the average productivity per worked hour in the
construction sector stands at around 21.76 euros/hour, while the European industry average
is around 38.46 euros per hour. Although positive values are recorded in certain countries
and the construction sector seems to be gaining ground (like in Belgium or Bulgaria), the
picture of productivity in the construction sector is one that leaves a lot room for
improvement (Bellochi and Travaglini, 2021). If the construction sector were to grow in
terms of productivity in the world economy, it is estimated that an increase of about
1,600,000 million dollars per year could be registered, an amount equivalent to the GDP
of Canada [40] (Barbarosa et al. 2017). Increased projects complexity, low technological
progress, extensive regulations, relatively opaque and fragmented construction market,
inadequate design and investment processes, poor project management and insufficient
qualified staff/Insufficient investment in digitization and innovation represent the causes
of low productivity.

The dynamics of labour productivity is directly related to the nature of the sector
itself and the historical perspective of these branches of industries. This industry has always
been characterized by limited research and technology efforts. When compared to other
industries such as automobiles, pharmaceuticals or electronics, it is easy to see that there
are a number of major gaps in the construction sector. In most fields, investment in research
and development has found an imperative scent and combined with very rapid
technological advancements, lead to increased competitiveness within industries. This
differs in the construction industry, as they are not perceived as a growth driver of
technologies, and the final product is not directly influenced by them.
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Figure 1. Average annual productivity growth rate (per worked hour) in the 1995-2014 interval
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Moreover, the implementation of some technologies takes much longer than in
other industries, because the production cycle itself is longer, and an investment in
technology needs a longer period of time and a larger capital block. (Bellochi and
Travaglini, 2021).

Digitization, Digitalization and Digital transformation

Construction unfortunately remains one of the current industry sectors
characterized by manual processes and traditional methods. By their nature, physical
presence is needed to technologically fulfil certain processes, and certain properties that
apply for example to classic branches such as commerce, cannot be applied to the present
industry (Leontie et al., 2022). However, some subsectors of the construction have
improved over time. One of the most eloquent examples is that of the design and planning
phase, which about 20 years ago began to reorient its methods, changing the "tool" from
hand drawings to computer-aided design (Computer Aided Design, CAD). The last decade
is characterized by the transition from CAD (mentioned above) to BIM (Building
Information Modelling) (Skyes, 2018). By using BIM, constructions, residential and non-
residential, have become huge databases through the adoption of new technologies. With
a high volume of data, these databases can be analysed more effectively and used with
different tools, such as Artificial Intelligence (Skyes, 2018).

Now, communication and collaboration between members of the construction
industry are major concerns. The McKinsey Global Institute observed that the digitization
index in this sector is at a very low level, ranking last among European countries (MG,
2016). Digital spending, digital capital deepening or digital interactions are some segments
that suffer severely from a very low level of implementation.
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Among the most common problems, which act as a strong barrier against process
conversion, the employees working in different isolated places without internet
connectivity and the permanent movement of the workers for the development of
technological processes can be counted (Vrijhoef, 2011).

Digitization and digitalization growth potential, but there are many challenges
looking for a solution. The relationship between digitization and digitalization, respectively
digital transformation, deserves special attention, their gearing leads to the entire digital
transformation that is desired in the construction industry. If digitization refers to
information and the form in which it is stored, digitalization considers the processes that
are used and the entire digital framework in which they take place. It is about using digital
technologies to change a business model. The last step in the industrial revolution is digital
transformation. It is defining a digital approach not just for information and tasks, but for
the entire business or industry (Sategna et al., 2019).

The digitalization degree of the construction industry and the adoption of the
different digital technologies varies across the different EU countries. The member states
national polices and strategies lack homogeneity concerning each other and several
inconveniences and difficulties appear in the companies who perform international
activities (Leontie and Maha, 2022). Between the main barriers against digitalization, the
low decision making speed within the large companies, the implementation and training
costs in medium and small enterprises (Bilal et al., 2016), fear of implementation in small
companies, different implementation stages existing through the industry, security issues
(Lee, 2017) and the lack of qualified personnel can be counted (European Commission,
2019).

Human resources, skills and competences

Among the most common challenges facing the labour market within the
construction industry, with a strong impact, the following can be listed (European
Commission, 2020):

a) The decrease in the number of young people with appropriate qualifications. This
problem is one of the most common, affecting the development and growth of the
value of this sector. Economic growth and digital solutions lead to an increase in
productivity and an expansion of the sector, but at the same time, they are directly
dependent on a skilled workforce with complex skills. The decline of young
professionals in this branch is directly linked to the image of the sector, imbued
with many risks and unattractive working conditions.

b) The aging of the labour force is a topic that concerns the labour sector for a long
time. The average age of the active population in the construction sector is
increasing (in Germany, the active population is between 35 and 50). This can
generate an additional barrier to the integration of new skills in this industry
(Bundesinstitut fiir Bau-, Stadt- und Raumforschung, 2021);

¢) The high mobility and ease of working within the EU leads to the situation where
some member states, Romania as well as Estonia, face major problems in
retaining highly qualified labour force, young people migrate to better paying jobs
in other states. At the other pole are countries such as Sweden, which registers a
very large influx of foreign workers (European Commission, 2020);
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d) The lack of alignment to a common framework in the case of youth training
(vocational education), together with the high demand within the labour market of
the construction industry, slows down the speed of development of this branch.
About 35% of all construction workers have experienced technological changes in
the last 5 years (European Center for the Development of VVocational Training,
2015).

The lack of employees trained and adapted to new market requirements is a direct
problem related to the level of research degree existing in the sector. A possible cause of
the mentioned can undoubtedly be the fragmented structure of these industries, its nature
and the various branches into which is divided. The predominance of small and medium-
sized companies within the European construction sector, with an average of
approximately 4 workers per company, its multitude and diversity lead to reduced
possibilities for testing projects in research and development (FIEC-European
Construction Industry Federation, 2020). As jobs go digital, the level and nature of
requirements will change, leading to new job profiles and qualifications. The present fact
is a known one, the only unknown being the speed with which all this happens (Sategna et
al., 2019).

With digital transformation comes a huge volume of data that must be centralized
and analysed, and awareness of their impact is necessary for the industry to create value
and efficiency. It is expected that the number of site manager jobs will increase, new jobs
will emerge, some will change to meet new requirements, and some will disappear
altogether. Prominent examples of this would be the use of drones to check material stocks
on large construction sites (only one drone operator will be needed, not entire teams to
draw up material inventories), sensors connected to the mobile phone network for to
indicate different parameters (either meteorological or technical), and the list could go on.
The gap between high-skilled and very low-skilled jobs will widen, while the demand for
unskilled jobs will decrease.

Considering the fact that the construction field is suffering from continuous aging
and a decrease in qualified young people, as mentioned above, human capital becomes a
major concern. Rather than changing the value system, digitization could make the field
more attractive to young people and women, who are a minority in this industry (Sategna
et al., 2019).

There are currently many vacancies (unfilled) on the European construction market,
which may have complex causes, but suggest a serious gap between demand and supply of
skills and competences. In vocational schools, the number of students enrolled in the
training programs is insufficient now; furthermore, the number of graduates is not enough
to meet demand (European Commission, 2020).

Discussion

The European construction sector represents a key industry who faces currently
multiple challenges, in a complex environment. Undergoing a full paradigm shift towards
CO2 reduction (European Commission, 2011), energy efficiency, sustainable and green
buildings (European Parliament, 2010), this sector experiences at the same time several
digital transformations which try to modernise the way the whole building cycle is
conceived. Items related to the productivity, which is obtained in the sector, represent the
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first identified challenge. This market suffers since decades of a low productivity, situating
itself under the European averages of the other industries (MGI, 2016). The nature of this
sector has definitely a role to play and the hard jobs which need here to be done require
physical presence and remote works. The main causes of a reduced productivity are
represented by increased project complexity, low technical progress, extensive regulations,
poor management project or reduced investments in terms of innovations.

A fragmented construction market, with the majority of the companies (over 95%)
having fewer than 20 employees (FIEC, 2022) represents an existing problem. Because the
construction process is very long, testing new technologies and innovations is particularly
difficult (Bellochi and Travaglini, 2021). Digitization and digitalization along with the
latest technologies from the field have a huge improvement potential (Foracel et al., 2020).
Unfortunately, one should consider the industry as a whole and these innovative means are
not perceived at all times as being positive, but rather a sceptical approach exists in the
sector (Bock, 2015). There are several barriers which stand against digitalization, and
firstly the costs which are necessary for a company to become digital may be mentioned
(Bilal et al., 2016). Afterwards, the fear of the small companies to implement digital means
along with the different stages of the digitalization and of technology implementation,
present in the industry play also an essential role. The small and medium companies lack
finance, while the big companies with many employees suffer of low speed in terms of
decision-making: long decision chain along with complicated company structures.

The human resources in this sector represent one of the most valuable resources
that exist. In terms of labour market, this sector is dependent of experts in the field, which
require time to be formed. In the current paradigm shift in the direction of digitalization,
and technology use, the sector still requires time to create its experts. In addition, jobs with
new profiles appear (as drone operator or BIM manager), and several other disappear. The
decrease in the number of young people with proper qualifications along with the aging in

this sector are problems, which need to be mentioned (Bundesinstitut fur Bau-, Stadt- und
Raumforschung, 2021). In addition, the high mobility of the workers, along with the ease
of working in other EU states, causes several problems in less developed states. The lack
of alignment to a common framework in terms of youth vocational training triggers
problems.

Conclusions

Using a literature review approach and a document analysis, the main challenges,
which the European construction sector has to face, have been identified and categorized.
A total number of three categories has been observed: productivity, items related to digital
transformation and human resources. A percentage not exceeding 1% of the sector's
volume was spent on IT activities and technological solutions. It is an extremely low
percentage, which has caused productivity to remain so low in the last two decades.

Also, the absence of an overall vision and a sustainable long-term technological
goal lead to a low efficiency of the degree of research and innovation. The lack of a broad
view is felt, which could make all these existing technologies in the industry more efficient.

With digitization and the move towards green, energy-efficient buildings, the new
construction worker will need to be digitally perceptive, capable of using tablets and other
"Smart" devices. Having a broad spectrum of positive effects, digitalization, digitization
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and digital transformation still have to overcome several obstacles in terms of mentality,
high costs for training and IT infrastructure and interoperability. The nature of the
construction sector itself plays an important part and due to the complicated and long
construction process, innovations and new technologies are particularly hard to be tested.

The existing human capital in the sector is strongly influenced by the sector's
migration towards new trends: digitalization and green construction, so that a series of
problems deriving from the adaptation to the new directions appear: the lack of skills in
the sector or their inconsistency. Construction work has a negative reputation as being hard,
dirty, weather-dependent and high-risk, so it becomes a difficult ordeal for young
professionals. Currently, there is a large number of vacancies (unfilled) within the
European construction market, which may have complex causes, but suggests a rather
severe discrepancy between demand and supply of skills and competences.

Digital transformation comes with a series of answers to a multitude of
requirements that the construction sector manifests, but at the same time, the transition to
new horizons is not an easy one. The paradigm shift in an aging and underperforming sector
generates many challenges that the industry today must face. Combined with a very high
fragmentation and an extensive division of the field, digitalization seems to be the optimal
solution for adapting the construction market to modern needs.
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