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Executive Summary 

The construction sector is of crucial importance for Europe to drive its economic growth as it reaches 9,5% of the 

EU GDP, provides annual revenue of approximately $11.30 trillion and generates close to 18 million jobs. It also 

provides solutions for social, climate and energy challenges. In terms of digitisation in building infrastructure, the 

potential is not to be underestimated as it helps to save 10%-20% in the entire construction workflow, whereas 

project time saving is 14%. Apart from these benefits, digitalisation also improves collaboration, enhances clarity, 

and makes construction sites safer. In this regard, the popularity of Building Information Models (BIM) and 

Modelling as well as reality capture technologies in the construction phase has risen in the past decade and has 

led to an increased attention on efficient usage and smooth exchange of data and information across the various 

application areas in the construction phase. The response to this trend is the COGITO project, funded from the 

European Union's Horizon 2020 research and innovation programme, which introduces the COnstruction-phase 

diGItal Twin mOdel - a real-time digital representation (twin) of a construction project, using methods to ensure 

interoperability among the different components and technologies constituting the digital twin ecosystem, 

following the lean construction principles. During the 3 years of the project duration, COGITO will develop 16 

interconnected digital tools/solutions for the construction sector including the Digital Twin Platform followed by 

the Digital Twin Visualisation with AR. These two COGITO solutions are perceived by the COGITO Partners as the 

results having the greatest potential for exploitation and ones that will be in high demand in the next 5 ς 10 

years.  

An important part of the project is the development of an exploitation plan of the COGITO system and its 

components as well as business innovation plan that will pave the way for their commercialization. The first step 

in this direction is an analysis of the surrounding environment where the COGITO tools will be deployed including 

the market and policy aspects, which is the core of this report. The methodology applied included thorough desk 

research to identify and describe the existing policy strategies and regulations as well as market of construction 

sector, AEC and digital twin. The secondary data analysis was followed by an online survey which has been 

performed with COGITO Partners to investigate in detail the different aspects of COGITO tools, its potential and 

relevant regulations.  

The report provides an overview of the pivotal role played by the public sector in pushing for the uptake of digital 

technologies and processes in the construction sector. In accordance with the trends towards digitalisation of 

the economy, policymakers are also supporting the digitalisation of the construction sector. During the last years, 

there were many reports presenting the EU strategies where digitalisation is mentioned as one of the priority, 

starting with the digital Single Market Strategy for Europe and documents supporting strictly digitalisation in the 

ŎƻƴǎǘǊǳŎǘƛƻƴ ǎŜŎǘƻǊΥ ά{ǳǇǇƻǊǘƛƴƎ digitalisation of the construction sector and SMEs (Including Building 

LƴŦƻǊƳŀǘƛƻƴ aƻŘŜƭƭƛƴƎύέ ŦǊƻƳ нлмф ƻǊ ƭŀǘŜǎǘ 9ǳǊƻǇŜŀƴ /ƻƴǎǘǊǳŎǘƛƻƴ {ŜŎǘƻǊ hōǎŜǊǾŀǘƻǊȅ - Analytical Report - 

Digitalisation in the construction sector from 2021. Both documents mention some gaps that needs to be handled 

as well as suggest some activities for a quicker and more effective digitisation of the construction sector.  

Further on legislative aspects, generally, the lack of regulations and specific laws in individual EU countries was 

mentioned, in many analysed reports as well as was pointed out by the online survey respondents, as a barrier 

which may hinder the implementation of the COGITO tools into the market. However, significant focus on BIM 

since many years [1] (In 2002, Autodesk published a white paper entitled "Building Information Modelling," and 

from this moment also other software developers and sellers started to be active in this field) has led to the 

development of a number of initiatives aiming to support the standardisation of digital technologies. Some 

countries also have put in place mandatory BIM requirements and others are planning to do that in the coming 

years. Moreover, at least 60% of the digitalisation strategies in European Union member states touch upon the 

construction sector and some countries even have a vertical (and tailored) strategy for construction. When it 

comes to national figures, digitalisation levels vary substantially across the EU-27 and different Member States. 

Spain and Denmark, the project pilot sites, have construction sector mentioned in either horizontal or vertical 

digital strategies. In both countries there are also BIM standards and guidance as well as national working group 

on BIM. 
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The market analysis on the other hand, showed that the digital twin market will only grow, by the year 2026 the 

CAGR of the digital twin market will reach 24.7% and even 42,7% until 2028. Global construction market is 

expected to reach $16.6 trillion by 2025, growing at a CAGR of 7%; the BIM market is also predicted to grow by 

мо҈Σ ǊŜŀŎƘƛƴƎ ϵнΦм ōƛƭƭƛƻƴ ōȅ нлноΣ ǎǳǇǇƻǊǘŜŘ ōȅ ǘƘŜ ǇǳōƭƛŎ ǎŜŎǘƻǊΦ ¢Ƙƛǎ ǎƘƻǿǎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀ ǇƻǘŜƴǘƛŀƭ ƛƴ ǘƘŜ 

markets where the COGITO digital tools will be implemented. The report also provides a first overview of the 

competition landscape in Europe and globally with the main competitors listed and described. In the opinion of 

most online survey respondents, there are a few sellers on the market who supply a sizable portion of similar 

products in the market and that the competition will grow in the next years: 42% said that competition will grow 

at a moderate pace and 37% pointed that the competition will grow very rapidly.  

COVID-19 implications have been also analysed in the report, and the presented results show that as long as the 

economy will recover, the Covid-19 will have long lasting and positive effects on the implementation of digital 

twin solutions. However, solutions need to be developed to tackle such challenges as problems with testing in 

real environments, evaluation and verification of digital twin solutions/tools.  

The last part of the report deals with the SWOT and PESTELE analysis presenting the negative aspects that 

hamper/could hamper the development of digital twin solutions/COGITO tools in construction as well as the 

factors that favour the development of digital twin solutions including political, economic, social, technological, 

environmental, legal and ethical aspects. Moreover, strengths and weaknesses of the COGITO solutions have 

been discussed together with the first insights into the USP of the COGITO solution.   

Looking at the policy documents and strategies as well as sector specific reports analysed, there are  several 

aspects that could be important for a successful commercialisation of the COGITO tool including: ensuring better 

access to online services through guidelines and instructions like interactive handbooks or digital maturity scans; 

ensuring data security in the developed solutions; providing training especially for on-site workers in the use of 

digital tools, benefiting from Digital Hubs for Innovations for a better cooperation on a Member State level and 

for a cross sector collaboration in terms of design as well as implementing, using the project results after the 

project end.  

The report ends with conclusions and presentation of next steps that will be continued in the work devoted to 

exploitation and especially task on the exploitation strategy and preliminary business innovation planning.  
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1 Introduction 

1.1 Scope and Objectives of the Deliverable 

The overarching aim of this report is to present an overview and landscape of the EU and national regulations 

that are important for COGITO tools development as well as market conditions including opportunities and 

existing barriers that hamper digitalization of the construction sector. This is a first attempt to provide an insight 

into the different threats and opportunities that might impact the implementation of COGITO components in the 

future. The objective of this deliverable is on one hand to inform the project Partners about the relevant sectorsΩ 

condition as well as perspectives in terms of digitalisation of construction and key policy aspects. The information 

provided in deliverable D2.2 will also provide some first insights for technical developers to understand the 

trends, opportunities and threats which may be essential for COGITO tools components development. On the 

other hand, it is worth to mention that this work will be continued in WP9 where, having more details on the 

exploitation plans and strategies, regulations and market aspects of relevance for commercialisation of COGITO 

components will be updated, as well as detailed analysis of the target markets will be performed. In this sense 

the goal of this deliverable is to provide first insights to the future work on exploitation in WP9.  

Therefore, in this document, we would like to focus on the concept of a digital twin in relation to legal regulations 

and policies in the European Union. We will also describe other initiatives or recommendations related to the 

digitization of construction, for example the European Construction Industry Manifesto for Digitalisation. Next, 

we will present an analysis of the market and the macroeconomic environment related to digitization in the 

European Union. In addition, we will look at the existing competitors and their technological solutions similar to 

those offered by the COGITO project. We will try to answer the question whether the pandemic situation had an 

impact on this sector. Moreover, we will perform a SWOT and PESTELE analysis in relation to the digitization of 

construction. We will also present the results of the survey conducted in the project partner countries to present 

their insights on the topic of market potential of COGITO solutions. 

1.2 Relation to other Tasks and Deliverables 

As mentioned above, this report is the first step in defining exploitation strategy and preliminary business 

innovation planning which is included in WP9, Task T9.3 Exploitation Strategy and Preliminary Business 

Innovation Planning, starting from M19. The work done in WP2, under T2.2 will provide first insights and data 

for WP9 tasks related to exploitation. It also served to initiate discussion about exploitation plans at holistic 

solution level as well as at each Consortium Partner level. At the beginning of T9.3 (M19-M36), an update of 

information and data presented in D2.2, especially analysis of the construction market, overview of any new 

regulations which may be introduced in the near future, will be performed.  
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2 Methodological note 

The research performed to elaborate this report includes desk research and field research techniques. The main 

research technique applied at this stage of the regulations & markets analysis was desk research. At the beginning 

of this task comprehensive desk research has been applied in order to investigate the construction sector, the 

market of Architectural, Engineering and Construction (AEC) and digital twin. The aim of this desk research was 

to gather data as a starting point for further in-depth analysis conducted within this task and that will be 

conducted in the following steps of exploitation route definition in WP9.  

Desk research is a research technique based on the analysis of gathered data, also called secondary data analysis. 

It is a method of research used to collect and analyse data on a selected problem without the need to undertake 

work "in the field". The characteristic feature of the desk research method is that the study is based on the 

analysis of available materials and data. All data, before being included in the research, are checked for their 

reliability, credibility and timeliness. 

Data sources that have been used include for example the following: Eurostat; available analysis and reports on 

construction, AEC and digital twin market in Europe, European Commission and Organisation for Economic Co-

operation and Development (OECD) website and analysis, web sites of suppliers, competitors, legislation acts 

regulating the construction and digital twin market.  

After some information via desk research had been collected, data that needs to be acquired from fieldwork has 

been identified. The primary research has been conducted with the use of online survey to investigate in detail 

the different aspects of COGITO tools and relevant markets, regulations. The survey has been performed among 

the COGITO project Partners with the use of online questionnaire (Annex I). The survey has been divided into 

several parts to obtain information about following aspects: 

¶ general popularity and potential for tools supporting digital twin-based construction; 

¶ the COGITO tools with the greatest potential and interest from project Consortium Partners; 

¶ competition and competitors; 

¶ chosen details on the current offering; 

¶ market opportunities and threats including impact of COVID-19;  

¶ strengths including Unique Selling Proposition and weaknesses of COGITO solutions; 

¶ legislation important for COGITO tools development . 

In total, 20 responses have been collected from the majority of COGITO Partners. The survey was conducted in 

the period of May ς June 2021 using online questionnaire as this is a time- and cost-efficient method which allows 

the respondent to complete the survey at any time and any place and to obtain information on the relevant 

sectors and legislations as well as first insights into exploitation potential. 

As the questions included in the online questionnaire touched many different aspects of COGITO tools, answers 

have been incorporated in relevant sections of the report, where also desk research outcomes have been 

presented on particular topic.  
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3 Exploitable results of the Cogito Project 

3.1 List of COGITO results  

As market research and analysis performed within WP2 is strictly connected with the exploitation tasks that will 

be performed within WP9 and especially with the results planned in the project, below  we present a list of the 

COGITO components (or tools) that will be delivered within COGITO. The list has been taken from D2.1 ς 

Stakeholder requirements for the COGITO system and has been initially derived from the DoA and subsequently 

reviewed and refined while developing the Use Cases within the framework of Task 2.1 Elicitation of Stakeholder 

Requirements. 

Table 1 - The Main COGITO components making up the COGITO solution 

COGITO Component Name Description 

Work Order Definition and 
Monitoring tool (WODM) 

The WODM is the tool used for defining work order templates, generating 
work orders and executing/monitoring the defined workflow. The 
definition of work order templates and generation of work orders are 
conducted using the tool's UI, but a workflow can also be imported from a 
BPMN file. Work orders execution can be monitored through 
communication using the WOEA tool. 

Work Order Execution 
Assistance tool (WOEA) 

The Work Order execution assistance tool (WOEA) is an app for smart 
glasses supporting work order execution and reporting. The worker is 
guided via smart glasses through the work order, which enables immediate 
reporting of the results of the work. WOEA can work online or offline and 
provides hands-free operation support. The app also enables Remote 
Assistance through video call with remote annotations. 

Digital Twin Platform (DTP) The Digital Twin Platform (DTP) is the core of the entire toolchain. It 
supports both the necessary information management as well as the 
semantic (and pragmatic) alignment among the COGITO services and data 
pre-processing systems, while enabling interoperability with existing and 
emerging standards and data formats covering numerous domains.  

Process Modelling and 
Simulation tool (PMS) 

The Process Modelling and Simulation tool allows to define and simulate 
both the construction business process model as well as the operative 
workflow model. 
This allows the user to identify process steps that are critical for the 
successful implementation of the project exposing optimization 
opportunities to minimize time and/or cost. 
The combination with real-world data is supported by data mining 
algorithms and statistical methods and allows the calibration of the 
simulation model to the actual process occurring on the construction site. 

Digital Twin visualisation with 
AR (DigiTAR) 

DigiTAR is software package for commercial AR head mounted displays 
(HMDs) to help to visualise and interact in situ with the output of the QC 
tools (location, type and severity of geometric and visual defects) and 
Safety tools (location and type of safety hazards and expected mitigation 
measures). 

GeometricQC Tool (gQC) The GeometricQC tool controls automatically the geometric quality of the 
executed works against the specified geometric dimensions and tolerances 
given as-built 3D data acquired onsite. The as-built 3D data is (dense laser 
scanned) point clouds acquired on site. The specified dimensions are 
obtained from the as-design BIM model (part of the DT) and the specified 
tolerances are obtained from ISO/CEN standards used by industry (and 
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translated digitally to enable the automated process). The QC results are 
modelled and semantically linked to the BIM/DT model. 

VisualQC (vQC) The Visual QC tool automatically detects in colour images (visual spectrum) 
common visual defects of constructed/erected concrete components and 
their severity. The QC results are modelled and semantically linked to the 
BIM/DT model. 

Digital (Visual) Command 
Centre (DCC) 

The DCC renders the 3D BIM model, IoT data and other data and 
annotations generated by the QC, H&S and Workflow tools (available 
through the DT platform). The DCC will help the Project Manager to 
monitor through visualisation the progress, QC defects and H&S issues; The 
DCC is solution to visualise/navigate the DT data, but not edit it. 

BlockChain Platform Tool  The Blockchain Platform tool will allow the deployment of smart contracts, 
through the SLA Manager. It will interact with the Work Order Definition 
and Monitoring tool and based on the operative workflow model it will 
provide the blockchain based smart contracts in order to enhance 
transparency and to provide trusted means to verify completion of 
construction tasks, asset release, etc.  

BlockChain SLA Manager The Blockchain SLA Manager has a local DB with already designed SLAs that 
include predefined rules and KPIs. WODM could fetch the SLAs through the 
SLA Manager in order to bind relevant stakeholders with the respective 
KPIs. Then WODM inform the SLA Manager with the results and SLA 
Managers saves the SLA with the respective Stakeholders on the local DB. 
BC can fetch the completed SLA with the assigned stakeholders and the 
respective configurations to initiate & instantiate the Smart Contract 
operation. 

SafeConAI The SafeConAI tool identifies regions in the BIM model where (specific 
types of) hazards are, suggests and adds mitigation measures to the model. 
It uses as input a 4D BIM of as-planned construction project, consisting of 
n time steps, where each time step corresponds to stage of construction of 
the asset. Six types of hazards in four major categories are considered 
(slips, trips, fall from height, caught-in between, struck-bys, 
electrocutions), and one or two specific safety code entries are considered 
for each of these hazards (i.e. approximately 6-12 safety codes total). 

ProActiveSafety The ProActiveSafety tool utilizes behavioural data of resources (equipment 
and personnel) on the construction site to avoid close-calls, accidents, and 
collateral damage. Location data from the Location Data Acquisition Tools 
is analysed to predict trajectories of resources and detect imminent close-
calls and accidents by cross-checking those trajectories with potential 
hazards based on previous experiences/observations, rules, and the 
probability of hazards given the dynamic nature of the work environment. 

VirtualSafety The VirtualSafety tool provides personalized construction safety education 
and training, focusing on the top 6 hazards: Slips/trips/falls from height, 
caught-in between, struck-by, and electrocution. The highly realistic VR 
provides easy-to-use, reliable safe learning environment and technology 
that assists advanced HSE decision making and provide personalized 
feedback in a safe learning environment 

Geometric Data Acquisition 
(GDA) Tools 

The Geometric Data Acquisition Tool(s) are employed on-site to acquire 3D 
geometry of the site. Within COGITO, laser scanning will be principally used 
because of the accuracy required for geometric QC. However, other tools 
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3.2 Outcomes of online survey relating to COGITO solutions 

As mentioned above, COGITO will offer 16 interconnected digital tools/solutions for the construction sector.  

We have asked respondents in our online questionnaire (the project Partners) which of them have the greatest 

potential for exploitation. They had to rank them from 1 to 16 where 1 means the greatest potential.  Digital 

Twin Platform obtained the highest score of 13.74 points followed by Digital Twin Visualisation with AR, VisualQC, 

Geometric QC tool and Digital (Visual) Command Centre (Figure 1). 

 

Figure 1 ς /hDL¢h ǘƻƻƭǎΩ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ŜȄǇƭƻƛǘŀǘƛƻƴ 

Source: Cogito T2.2 survey 

In another question we were interested which, in the opinion of our respondents, COGITO tool will be highly 

demanded in the next 5 ς 10 years. Similar to the previously presented question, also here (see Figure 2), Digital 

Twin Platform was in first place (45%) and in the second (30%) Digital Twin visualisation with AR. This shows a 

big potential of those mentioned tools which will be analysed in detail in WP9, in terms of their market potential, 

exploitation route as well as target groups and markets. Other mentioned tools included: Digital (Visual) 

Command Center and BlockChain Platform Tool, and two tools connected with OHS, SafeConAI and Virtual 
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ProActiveSafety

SafeConAI

Work Order Execution Assistance tool (WOEA)
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like photogrammetric systems (e.g. UAV mounted) may also be considered 
for other purposes. 

Visual Data Acquisition (VDA) 
Tools 

The Visual Data Acquisition Tool(s) are employed on-site to acquire 2D 
visual data of the site. Within COGITO, images in the visual spectrum are 
primarily considered, and these images may be acquired using any camera 
mounted a wearable AR system (e.g. DigiTAR), a phone, a mobile 
computer, etc. 

Location Data Acquisition 
(LDA) Tools 

The Location Data Acquisition tool(s) gather raw IoT data that are coming 
from sensorial devices installed or worn on the construction site and 
generate datasets that can be directly stored in the COGITO Digital Twin 
platform. The tools are used to capture location data about the workforce, 
machinery, and materials. 
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Safety. The last two shows that there is and will be bigger focus on the safety on construction sites to avoid many 

risks connected with the safety of workers (Figure 2). 

 

Figure 2 ς COGITO tools with highest demand 

Source: Cogito T2.2 survey 

We have also asked a question: άLn which construction sub-sectors COGITO tools and COGITO holistic solution 

ƘŀǾŜ ǘƘŜ ōƛƎƎŜǎǘ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ŘŜǾŜƭƻǇƳŜƴǘέΚ wŜǎǇƻƴŘŜƴǘǎ ŎƻǳƭŘ ŎƘƻƻǎŜ small buildings (e.g., single-family 

ǊŜǎƛŘŜƴŎŜǎΣ ǎƳŀƭƭ ǎƘƻǇǎύ ǿƛǘƘ ōǳŘƎŜǘ ƭƻǿŜǊ ǘƘŀǘ ϵмƳ, medium buildings (e.g., multi-family, schools, medium 

ŎƻƳƳŜǊŎƛŀƭΣ ǎƳŀƭƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜύ ǿƛǘƘ ōǳŘƎŜǘ ōŜǘǿŜŜƴ ϵмƳ ǘƻ ϵрлƳ and large building (e.g., hospitals, 

ƛƴŘǳǎǘǊƛŀƭΣ ƭŀǊƎŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜύ ǿƛǘƘ ōǳŘƎŜǘǎ ƻǾŜǊ ϵрлƳΦ As presented in the figure below 60% pointed large 

buildings and 35% medium buildings. None of the respondents choose small buildings, as the ones where digital 

twin tools could be used (Figure 3). 

 

Figure 3 ς Segments of biggest potential for the development of COGITO tools.  

Source: Cogito T2.2 survey 
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Based on the answers and taking into consideration the characteristics of the digital twin-based solutions and 

tools we can say that they are mostly useful for the bigger and more complicated constructions with higher 

budgets. This will be important later when describing the particular target markets and its potential, where the 

COGITO tools could be implemented. On the other hand, this might be somehow related to one of the challenges 

that the construction and AEC sector faces ς to change the perception, that BIM and similar technologies are 

only suitable for big projects. 
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4 Legal and regulatory frameworks 

The goal of this chapter is to identify the European and national strategies that may have influence on the 

implementation of COGITO tools within the project duration, and after the project end. In this chapter we 

therefore concentrate on presenting the latest European Union strategies and how this may influence the 

adoption of the digital tools in the construction sector. Secondly, ōŀǎŜŘ ƻƴ ŘŜƳƻ tŀǊǘƴŜǊǎΩ ŦŜŜŘōŀŎƪ, national 

legislation or other frameworks are presented.  

Moreover, it needs to be emphasized that the governments need to implement relevant policies and financing 

framework to incentivise the uptake of digital technologies, practices and business models and as a consequence 

contribute to supporting the digitalisation of the construction sector and faster implementation of many digital 

tools in this sector. Regulations and standards can act as an effective tool to push construction companies to 

digitalise ς ǘƘǳǎ ŀŘƻǇǘƛƴƎ ŀ άǇǳǎƘ ŀƴŘ Ǉǳƭƭέ ǘȅǇŜ ƻŦ ŀǇǇǊƻŀŎƘΦ It is also worth noting, that in order to be truly 

effective, digitalisation needs to be understood and embraced by all actors involved in the construction value 

chain, both private and public.  

 

4.1 The EU strategy and legislation   

In order to have a good and common understanding of the European Union strategy toward construction sector 

we have to go back to the year 2012 when European Commission released a ŘƻŎǳƳŜƴǘ ƴŀƳŜŘ άStrategy for 

the sustainable competitiveness of the construction sector and its enterprisesέΦ  This document was 

published within ǘƘŜ ά9ǳǊƻǇŜ нлнлέ ƛƴƛǘƛŀǘƛǾŜΦ hƴŜ ƻŦ ǘƘŜ ǇǊƛƻǊƛǘƛŜǎ ƻŦ ǘƘƛǎ ŀƎŜƴŘŀ ƛǎ the promotion of sustainable 

growth in the construction sector. European Commission pointed 5 areas that need further development [2]: 

 

Figure 4 - Construction sector areas of development 

Source: European Commission1 

 
1 COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT AND THE COUNCIL, Strategy for 
the sustainable competitiveness of the construction sector and its enterprises, 31.7.2012 
 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52012DC0433
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52012DC0433
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It is clear that since year 2012, one of the priorities in the construction sector (and others) is digitalisation, 

especially for research and innovation in a smart, sustainable, and inclusive environment.  

During last 9 years there were many publications/documents presenting the EU strategies e.g.: 

1. Energy Performance of Buildings Directive (2018/844/EU) [3] amending Directive 2010/31/EU on the 

energy performance of buildings and Directive 2012/27/EU on energy efficiency where digitalisation of 

the building sector is mentioned: 

ά¢ƘŜ ŀƎŜƴŘŀǎ ƻŦ ǘƘŜ 5ƛƎƛǘŀƭ {ƛƴƎƭŜ aŀǊƪŜǘ ŀƴŘ ǘƘŜ 9ƴŜǊƎȅ ¦ƴƛƻƴ ǎƘƻǳƭŘ ōŜ ŀƭƛƎƴŜŘ ŀnd should serve 

common goals. The digitalisation of the energy system is quickly changing the energy landscape, from 

the integration of renewables to smart grids and smart-ready buildings. In order to digitalise the building 

ǎŜŎǘƻǊΣ ǘƘŜ ¦ƴƛƻƴΩǎ ŎƻƴƴŜŎǘƛǾƛǘy targets and ambitions for the deployment of high-capacity 

communication networks are important for smart homes and well-connected communities. Targeted 

incentives should be provided to promote smart-ready systems and digital solutions in the built 

environment. This offers new opportunities for energy savings, by providing consumers with more 

accurate information about their consumption patterns, and by enabling the system operator to 

ƳŀƴŀƎŜ ǘƘŜ ƎǊƛŘ ƳƻǊŜ ŜŦŦŜŎǘƛǾŜƭȅέ [4] 

2. European Green Deal factsheet: Building and renovating [5] where it was stated that in order to achieve 

better energy performance of buildings, increased digitalisation is needed.  

 

3. A digital Single Market Strategy for Europe ς in that document we can find guidelines toward the 

digitalisation of the EU market. ά! 5ƛƎƛǘŀƭ {ƛƴƎƭŜ aŀǊƪŜǘ ƛǎ ƻƴŜ ƛƴ ǿƘƛŎƘ ǘƘŜ ŦǊŜŜ ƳƻǾŜƳŜƴǘ ƻŦ ƎƻƻŘǎΣ 

persons, services and capital is ensured and where individuals and businesses can seamlessly access and 

exercise online activities under conditions of fair competition, and a high level of consumer and personal 

data protection, irrespective of their nationality or place of residence. Achieving a Digital Single Market 

will ensure that Europe maintains its position as a world leader in the digital economy, helping European 

ŎƻƳǇŀƴƛŜǎ ǘƻ ƎǊƻǿ Ǝƭƻōŀƭƭȅέ [6]. The Digital Single Market Strategy has three pillars (Figure 5): 

 

Figure 5 - Digital Single Market pillars 

Source: European Commission2 

 
2 COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN 
ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS A Digital Single Market Strategy 
for Europe, 6.5.2015, page 3 

https://www.afec.es/documentos/english/directive-2018-844.pdf
https://ec.europa.eu/commission/presscorner/detail/en/fs_19_6725
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52015DC0192&from=FI
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4. Supporting digitalisation of the construction sector and SMEs (Including Building Information 

Modelling) [7]  

 
In this document we can find results of a study and desk research that shows us 10 gaps (Table 2) 

regarding the digitalisation of the construction sector which should be also taken into account while 

introducing the COGITO tools into the market after the project end.  

Table 2 ς Gaps in the digitalisation of construction sector 

Gaps 

Digitalisation targets are lacking at EU and national levels 

Limited capability of SMEs for digitalisation in the construction sector 

Market failure and lack of cooperation at Member States level that hinders the digital transformation on a 
European level 

Lack of investment in research and development for SMEs, especially for the combined use of digital 
technologies 

Lack of investment to support the implementation of digital technologies by the construction industry 

Lack of trained employees (blue-collars) on the use of digital technologies 

Lack of experts for data handling and analysis 

Lack of complementing Asset Lifecycle information Management (ALIM) standards 

Lack of software (both open source and commercial off the-shelf) that uses the available asset life-cycle 
information management standards 

Lack of data security and preparedness for cyberattacks, especially in the construction sector 

Source: European Commission3 

Moreover, after analysing all the gaps, there were 10 actions prepared as the suggested reaction. In 

order to prioritize them or choose the most important ones, the selection process was based on the 

three criteria: 

- The prioritised actions are proposed to be facilitated by the European Commission. It means 

that the main role to undertake the action should be done by the EC, without other countries 

or industry facilitation. 

- Impact. This criterion is about having clear influence on the digitalisation of SMEs. 

- Feasibility of the implementation of the proposed actions. This criterion is focused on the three 

indicators: time, budget and synergies/overlap with already functioning initiatives or 

organisations like e.g.: European Construction, built environment and energy efficient building 

Technology Platform4. 

Following these criteria three actions were recommended to be undertaken [8]:  

- Interactive handbook and digital maturity scan for the adoption and implementation of digital 

technologies.  

Challenge: The challenge is to increase the adoption of digital technologies by SMEs, especially the 

microenterprises with limited capability, by providing guidelines and instructions embedded in an 
existing digital platform. 

- Facilitate the setup of DIHs (Digital Innovation Hubs) to support the construction sector and link 

them in a pan-European network.  

Challenge: With this action, we want to bridge the market failure gap and the lack of cooperation on a 

Member State level that hinders the digital transformation. 

- Provide lifelong (Digital) skill development for (blue collars) within the construction sector.  

 
3 European Commission, Supporting digitalisation of the construction sector and SMEs, Including Building 
Information Modeling, 2019, page 35-41 
4 Home (ectp.org) 

https://ec.europa.eu/growth/content/report-supporting-digitalisation-construction-sector-and-smes_en
https://ec.europa.eu/growth/content/report-supporting-digitalisation-construction-sector-and-smes_en
http://www.ectp.org/
http://www.ectp.org/
http://www.ectp.org/


 
 D2.2 Analysis of digital tools market and prevailing regulatory frameworks 19 

 
 

 
  

 
COGITO ς GA ID. 958310  

COnstruction phase 

diGItal Twin mOdel 

 
 

Challenge: The challenge is to increase the number of skilled workers, especially on-site workers, in the 

use of digital technologies. 

 
5. European Construction Sector Observatory - Analytical Report - Digitalisation in the construction sector 

ς April 2021 [9] ς This document presents full report regarding digitalisation in construction sector. 

Apart from the market analysis, we can find there an overview of the most recent EU policies and 

frameworks. These policies are divided into five types (below): 

 

Figure 6 - Policy types 

Source: European Construction Sector Observatory5 

Below the most important strategies pointed out by ECSO (European Construction Sector Observatory) are 

presented briefly: 

- Construction 2020 [10] is a Strategy for the sustainable competitiveness of the construction sector and 

its enterprises (2012). It is completed by the Construction 2020 Action Plan, to support the construction 

sector in its adaptation to key upcoming challenges and to promote the sustainable competitiveness of 

the sector. Its first thematic objective concerns Innovation, aiming at boosting the digital uptake in the 

construction sector. 

- The Renovation Wave [11] is a strategy aiming to foster building renovation to address climate change 

and support the recovery and the green and digital transition. More specifically, the EC aims to at least 

double renovation rates in the next ten years, thereby i) reducing energy poverty in the EU; ii) improving 

ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜ ŦƻǊ ǇŜƻǇƭŜ ƭƛǾƛƴƎ ƛƴ ŀƴŘ ǳǎƛƴƎ ǘƘŜ ōǳƛƭŘƛƴƎǎΤ ŀƴŘ ƛƛƛύ ǊŜŘǳŎƛƴƎ 9ǳǊƻǇŜΩǎ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ 

emissions ς taking into account that the building stock in the EU accounts for 40% of energy consumed 

and 33% of CO2 emissions. This will, among other objectives, foster digitalisation, improve the reuse 

and recycling of materials, and contribute to creating employment and growth opportunities across the 

renovation supply chain. 

 

 
5 European Construction Sector Observatory, Digitalisation in the construction sector, Analytic Report, April 2021, 
page 55 

https://ec.europa.eu/docsroom/documents/45547/attachments/1/translations/en/renditions/native
https://ec.europa.eu/docsroom/documents/45547/attachments/1/translations/en/renditions/native
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6. The EC also supports the adoption of digital technologies and particularly BIM in the construction sector, 

through the EU Directive on Public Procurement (Directive 2014/24/EU) to incentivise EU Member 

States to take account of digitalisation as a possible requirement in their public procurement process ς 

thus encouraging construction companies to digitalise. 

Generally, this is a non-mandatory requirement όάCƻǊ ǇǳōƭƛŎ ǿƻǊƪǎ ŎƻƴǘǊŀŎǘǎ ŀƴŘ ŘŜǎƛƎƴ ŎƻƴǘŜǎǘǎΣ 

Member States may require the use of specific electronic tools, such as of building information 

ŜƭŜŎǘǊƻƴƛŎ ƳƻŘŜƭƭƛƴƎ ǘƻƻƭǎ ƻǊ ǎƛƳƛƭŀǊΦέ [12]) however currently Denmark, Sweden, Finland, Italy, 

Lithuania and Germany have put in place mandatory BIM requirements applicable either to all projects 

or at least for projects of a determined minimum budget.  

It should be also noted that three more countries are on their way to implement BIM requirements, 

namely Spain, Czech Republic and Latvia, which have announced their intention of putting such 

requirements in place in their public procurement policies [9]. 

 

7. The EC has also developed a number of initiatives aiming to support the standardisation of digital 

technologies ς for instance, CEN/TC 442 'Building Information Modelling', a technical committee of 

European Committee for Standardisation (CEN) on the European level aims to develop and maintain 

standards in the BIM domain. 

Moreover, in the draft work programmes of Digital Europe for 2021-2022 relevant to the construction sector 

following aspects were pointed out which might be of importance for the COGITO tools [13]: 

- Focus on cybersecurity, where manufacturers have to include cybersecurity features in connected 

products at the design stage. There has been a large number of complexes cyberattacks in the last 

years, which undermine the functioning of communication networks, critical infrastructure, 

services and as a consequence undermine public confidence in the integrity of digital systems and 

data, and the decisions made using them. In this respect the tools that are being developed should 

take into account the digital security issues.  

- providing SMEs and public administrations access to the latest digital technologies through Digital 

Innovation Hubs ς As the idea of network of European DIHs is to broaden the use of applications, 

technologies and services benefitting from AI (Artificial Intelligence), HPC (high-performance 

computing) and cybersecurity with the EU-wide deployment of innovative and cost-effective data-

driven tools and services based on technologies like AI and data analytics. 

- making ICT products and services sustainable, by prioritising their energy efficiency as well as 

climate neutrality, reparability, lifespan and recycling. 

- ŘŜǇƭƻȅƛƴƎ ƻǇŜƴΣ ƛƴǘŜǊƻǇŜǊŀōƭŜΣ ǘǊǳǎǘǿƻǊǘƘȅ ǳǊōŀƴ ŘƛƎƛǘŀƭ ǇƭŀǘŦƻǊƳǎ ǘŀƛƭƻǊŜŘ ǘƻ ŎƻƳƳǳƴƛǘƛŜǎΩ ƴŜŜŘǎΣ 

offering easy standardised access to new datasets, and the large-scale roll-out of AI driven services 

in among others Smart Energy, industry and (re)manufacturing. 

Furthermore, focal points of the Construction 2020 Strategy in the area of digitalization were also pointed out 

by the European Commission which are [14]: 

1. BIM, which is described as the basis for our digital infrastructure and the perspectives for its 

development are very promising: The BIM market is predicted to grow bȅ мо҈Σ ǊŜŀŎƘƛƴƎ ϵнΦм ōƛƭƭƛƻƴ ōȅ 

2023, supported by the public sector. 

2. Supporting cross-sector collaboration and finding common solutions as digitalisation requires 

collaboration of all stakeholders. 

3. Support information flow, reliability and investment towards an EU Building Digital Logbook. 

All presented documents show, that there is a clear focus in the European Union on digitalisation and future 

ahead of digital tools, applied in the construction sector as by digitalising the construction process, Europe can 

achieve economic benefits and savings between 17 ς 21% over a period of about 5 ς 10 years [15]. On the other 

hand, it clearly shows how pivotal role the public sector is playing in the uptake of digital technologies and 

processes in the construction sector and that without these, the adoption of digital tools in construction sector 

will be limited. It is also a direction which COGITO Project Partners should carefully analyse in the next steps in 
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terms of commercialisation of COGITO tools on those markets, where there is the biggest potential for 

implementation, from policy point of view.  

4.2 National legislation 

Digitalisation levels vary substantially across the EU-27 and different Member States follow different policy 

approaches, which can be categorised in two dimensions: 

¶ Horizontal digitalisation strategies covering a wide range of sectors, technologies and areas. 

¶ Vertical digitalisation strategies for the construction sector, covering the full or part of the value chain, 

and specific digital technologies (such as BIM) or all digital technologies without distinction. 

The table below shows the Digital Construction Policies/Strategies across the EU-27.  

Table 3 - Digital Construction Policies/Strategies across the EU-27 [9] 

 
 
 

 
 
 

 
 

*  [ŀǘǾƛŀΩǎ ŀƴŘ {ƭƻǾŜƴƛŀΩǎ strategy is currently under development. 
Source: Slightly adopted from European Construction Sector Observatory 
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Close to 60% of Member States (16 out of 27) have in place policies covering or targeting the digitalisation of the 

construction sector, demonstrating the interest of policymakers in tackling this issue. Despite the fact that the 

ŎƻƴǎǘǊǳŎǘƛƻƴ ǎŜŎǘƻǊ ǿŀǎ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ƴƛƴŜ aŜƳōŜǊ {ǘŀǘŜǎΩ ŘƛƎƛǘŀƭƛǎŀǘƛƻƴ ǎǘǊŀǘŜƎƛŜǎ ƻǊ ǇƻƭƛŎƛŜǎΣ ǎƻƳŜ ƻŦ ǘƘŜǎŜ 

countries have in place several advanced side-initiatives on digital technologies in the construction sector, such 

as BIM. 

Moreover, the implementation of BIM has accelerated quickly in recent years and both public and private sector 

stakeholders are increasingly recognising the benefits to be gained by adopting it, which is also a positive signal 

for the COGITO tools.  

As mentioned before, currently, Denmark, Sweden, Finland, Italy, Lithuania and Germany have included 

mandatory BIM requirements in national legislation. They will be followed by Spain, Czech Republic (2022), Latvia 

(2025) and several other EU countries such as Poland, Ireland, Slovakia, Slovenia, France, the Netherlands, 

Belgium, which have put in place partial BIM requirements (Figure 7). 

 

Figure 7 - BIM adoption in Europe [16] 

Source: From whitepaper by MagiCAD 

 

Moreover, the results of the survey conducted by the European Construction Sector Observatory show, that 22 

EU Member States have implemented a national working group on BIM; nine MS have implemented a BIM/Digital 

Construction Strategy; and 21 MS have implemented BIM Standards and/or guidance respectively (Table 4).  
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Table 4 - Policy or measure is in place to support BIM adoption, beyond public procurement 

 

 

 

 

 

 

 

 

 

Source: European Construction Sector Observatory 

It is worth mentioning that Austria, which is the COGITO Consortium country, has adopted open BIM standards 

to support a transparent workflow among project members, who are not obliged to adopt specific software. 

Moreover, a common language allows industry and government to generate projects with transparent 

commercial engagement, comparable service evaluation and assured data quality. 

With regards the countries, where the demos will take place in the framework of COGITO project, according to 

the information confirmed by the Spanish partner (Rhomberg Sersa Rail Group) of COGITO project, there are no 

specific policies or legislation regarding digitalisation of construction sector in Spain. The regulatory framework 

is based on the ISO standards:  

1. ISO 19650 is an international standard for information management throughout the life cycle of a 

building object using BIM. Since December 2018, 4 standards were published and two of them are still 

under development:   

a. ISO 19650-1 [17]: Organization and digitization of information about buildings and civil 

engineering works, including building information modelling (BIM) τ Information 

management using building information modelling: Concepts and principles  

b. ISO 19650-2 [18]: Organization and digitization of information about buildings and civil 

engineering works, including building information modelling (BIM) τ Information 

management using building information modelling: Delivery phase of the assets  

https://www.iso.org/standard/68078.html
https://www.iso.org/standard/68080.html
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c. ISO 19650-3 [19]: Organization and digitization of information about buildings and civil 

engineering works, including building information modelling (BIM) τ Information 

management using building information modelling: Operational phase of the assets  

d. ISO/DIS 19650-4 [20]: Organization and digitization of information about buildings and civil 

engineering works, including building information modelling (BIM) τ Information 

management using building information modelling: Information Exchange (still under 

development)  

e. ISO 19650-5 [21]: Organization and digitization of information about buildings and civil 

engineering works, including building information modelling (BIM) τ Information 

management using building information modelling: Security-minded approach to information 

management  

f. ISO 19650-6 [22]: Organization and digitization of information about buildings and civil 

engineering works, including building information modelling (BIM) τ Information 

management using building information modelling: Health and Safety  

2. ISO 12006 is an international standard dealing with structuring of information for construction. This 

standard has two parts:  

a. ISO 12006-2 [23]: Building construction -- Organization of information about construction 

works  

b. ISO 12006-3 [24]: Building construction -- Organization of information about construction 

works: Framework for object-oriented information (first edition was published in 2007, now 

second edition is under development)  

Second demo of COGITO will take place in Denmark. In 2019 Danish Ministry of Transport, Building, and Housing 

announced a Strategy for Digital Construction in Denmark [25], that contains several initiatives for digital 

construction. One of the purposes of that strategy was adoption of the ISO 19650 standards. Now, as well as 

Spain, Denmark is using the ISO standards mentioned above. Denmark has also several national legislations like: 

Danish Building Act or Danish Building regulations [26]. According to the ECSO report Denmark together with 

Austria are countries with the highest level of BIM adoption [9]. 

4.3 Other initiatives, activities and recommendations 

If we want to look closer toward the digitalisation of the construction sector, apart from all the EU frameworks 

and policies, we have to check as well, if there are any external initiatives, activities or recommendations. One 

of the institutions that are dealing with the digitalisation of the construction sector is FIEC6 (European 

Construction Industry Federation). FIEC has published alone or in the cooperation three crucial documents with 

the recommendation on digitalisation: 

1. Building Information Modelling Manifest [27] ς First manifest prepared by FIEC regarding BIM 

technologies. This manifest has two objectives: 

a. ά¢ƻ ŜǎǘŀōƭƛǎƘ ǘƘŜ ŘƛƎƛǘŀƭ ŎƻƴǎǘǊǳŎǘƛƻƴ ƛƴŘǳǎǘǊȅ ŀǎ ŀ Ƴŀƛƴ ǇƭŀȅŜǊ ƛƴ ŘŜǾŜƭƻǇƛƴƎ ƪŜȅ ŎƻƴŎŜǇǘǎ ŀƴŘ 

policies such as smart cities, efficient infrastructure and smart homes (and as key player in their 

delivery), using as integrated platform that gives holistic view of the construction project in 

ǉǳŜǎǘƛƻƴέΦ 

b. ά¢ƻ ƛƳǇǊƻǾŜ ǘƘŜ ǎŜŎǘƻǊΩǎ productivity, competitiveness, customer satisfaction and image, by 

advocating both: 

- Top-down digital transformation, facilitated by the EU and national governments 

through policy and investment/EU funding 

- Bottom-up digital transformation driven by the construction industry itself (as opposed 

ǘƻ ƻǘƘŜǊ ƛƴǘŜǊŜǎǘŜŘ ǇƭŀȅŜǊǎ ǎǳŎƘ ŀǎ ǘƘŜ L¢ ƛƴŘǳǎǘǊȅύέ 

2. Construction Manifesto for action EU tern 2019 ς 2024 [28] ς This document (prepared by FIEC and 

European International Contractors7) was divided into 7 sections with a recommendation to EU: 

 
6 Home: FIEC 
7 EIC Federation | (eic-federation.eu) 

https://www.iso.org/standard/75109.html
https://www.iso.org/standard/78246.html
https://www.iso.org/standard/74206.html
https://www.iso.org/standard/82705.html
https://www.iso.org/standard/61753.html
https://www.iso.org/standard/74932.html
https://www.fiec.eu/
https://www.fiec.eu/application/files/1415/7830/0093/FIEC_BIM-Manifesto.pdf
https://www.fiec.eu/application/files/8415/7829/9546/FIEC_Manifesto2019_1.pdf
https://www.eic-federation.eu/
https://www.fiec.eu/
https://www.eic-federation.eu/
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a. άInvesting in a competitive Europe: Promote public and private funding; allow greater 

flexibility in the Stability and Growth Pact; Infrastructure maintenance; Adapt the global 

financial, fiscal and regulatory environmentέ.   

b. άEnsure a level playing field: Both private and state-owned companies fight against the award 

ƻŦ ŎƻƴǘǊŀŎǘǎ ǘƻ ![¢Ωǎ ό!ōƴƻǊƳŀƭƭȅ [ƻǿ ¢ŜƴŘŜǊǎύΤ 9ƴǎǳǊŜ ǊŜŎƛǇǊƻŎƛǘȅ ƛƴ ƻǇŜƴƛƴƎ ƳŀǊƪŜǘǎέ. 

c. άConstruction 4.0: Accelerate the digital transformation of the construction industry: 

Construction as a priority sector; Data policies, Smart Citiesέ. 

d. άConstruction Products Regulation (CPR): Ensure that it works in practice: Ensure that 

regulatory gaps will be compensated; Eliminate the backlog ƻŦ ǳƴŎƛǘŜŘ ǎǘŀƴŘŀǊŘǎέΦ 

e. άCommitting to the social dimension of the construction industry: Update existing training 

schemes; Strengthening the mutual recognition of qualifications; Investment in initial and 

lifelong training and apprenticeship; Fight against fraudulent practices; Developing a culture of 

ǇǊŜǾŜƴǘƛƻƴ ŀƴŘ ǎǘǊŜƴƎǘƘŜƴƛƴƎ hŎŎǳǇŀǘƛƻƴŀƭ {ŀŦŜǘȅ ŀƴŘ IŜŀƭǘƘΤ {ǳǇǇƻǊǘ {ƻŎƛŀƭ tŀǊǘƴŜǊǎΩ 

initiatives; Respect the principle of subsidiarity in labour-related issuesέΦ 

f. άBuild a sustainable Europe: Innovative construction methods and implementation of research 

results. 

g. Single point of coordination: Mandate a Vice-President with the task of ensuring efficient and 

co-ordinated collaborationέ. 

 

3. The European Construction Industry Manifesto for Digitalisation [29] - In this manifesto undersigned 

by 23 organisations, three statements were pointed by the authors toward the EU:  

a. ά9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ Ƴǳǎǘ ǘŀƪŜ ǘƘŜ ǇƻƭƛǘƛŎŀƭ ƭŜŀŘ ƻƴ ŘƛƎƛǘŀƭ ŎƻƴǎǘǊǳŎǘƛƻƴέ ς Authors pointed out 

that the digitalisation of the construction sector should be one of the top priority of the EU and 

should be also part of the ά5ƛƎƛǘƛǎƛƴƎ 9ǳǊƻǇŜŀƴ LƴŘǳǎǘǊȅέ [30] initiative. 

b. ά²Ŝ ƴŜŜŘ ŀƴ ŀǇǇǊƻǇǊƛŀǘŜ ǊŜƎǳƭŀǘƻǊȅ ŦǊŀƳŜǿƻǊƪ ƻƴ Řŀǘŀ ǇƻƭƛŎȅέ ς άAn appropriate regulatory 

framework should ensure better data quality and data management, address challenges 

around intellectual property rights and cybersecurity, establish who is responsible ς and liable 

ς for data ownership, and avoid abuse by monopolies thus ensuring a level playing field, in 

ǿƘƛŎƘ {a9ǎ Ŏŀƴ ǘƘǊƛǾŜ ŀƴŘ ǊŜŀǇ ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ ŘƛƎƛǘŀƭƛǎŀǘƛƻƴέΦ 

c. ά¢ƘŜ ƴŜǿ 9¦ ōǳŘƎŜǘ Ƴǳǎǘ ŦƻŎǳǎ ƻƴ ŘƛƎƛǘŀƭ ǎƪƛƭƭǎΣ wϧ5 ŀƴŘ ŘŜǇƭƻȅƳŜƴǘ ƻŦ L¢ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜέΦ ς In 

ǘƘƛǎ Ǉƻƛƴǘ ǿŜ Ŏŀƴ ŦƛƴŘ ǘƘǊŜŜ ŀǊŜŀǎ ǘƘŀǘ άǇƻǎǘ-2020 Multiannual Financial Framework must focus 

ƻƴέΥ  

- Digital skills 

- R&D 

- IT infrastructure 

Another interesting initiatives/recommendations/publications: 

1. Digitalisation of the construction industry: The revolution is underway [31] by Oliver Wyman where it is 

emphasized that the construction industry is changing, still slowly in comparison to other industries 

however certainly faster than previously. 

2. Policy options to support digitalisation of business models during COVID-19: Annex [32]. In this 

document prepared by OECD in 2020 we can find policy examples of initiatives many from G20 countries 

that contributed to better availability and use of digital tools to strengthen business continuity and 

resilience in the time of COVID-19 pandemic. 

3. Digitalisation as a Strategic Means of Achieving Sustainable Efficiencies in Construction Management: A 

Critical Review [33] i.e. in this publication we can find five key activities (with full description) needed to 

reach a good level of digitalisation (Figure 8). [34] 

https://www.construction-products.eu/application/files/8115/2887/2605/The_European_Construction_Industry_Manifesto_on_Digital_Construction_2018.11.06.pdf
https://digital-strategy.ec.europa.eu/en/library/digitising-european-industry-initiative-nutshell
https://www.oliverwyman.com/our-expertise/insights/2018/sep/digitalization-of-the-construction-industry.html
https://www.oecd.org/sti/policy-options-to-support-digitalization-of-business-models-during-covid-19-annex.pdf
https://www.researchgate.net/publication/351225956_Digitalization_as_a_Strategic_Means_of_Achieving_Sustainable_Efficiencies_in_Construction_Management_A_Critical_Review
https://www.researchgate.net/publication/351225956_Digitalization_as_a_Strategic_Means_of_Achieving_Sustainable_Efficiencies_in_Construction_Management_A_Critical_Review
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Figure 8 - Digital transformation pillars8 

Source: Digitalization as a Strategic Means of Achieving Sustainable Efficiencies in Construction Management: A 

Critical Review, Sustainability 2021, 13(9), 5040 

4. The European Cloud Initiative [35] - Building a competitive data and knowledge economy in Europe 

which aims to strengthen Europe's position in data-driven innovation, improve competitiveness and 

cohesion, and help create a Digital Single Market in Europe. 

5. Construction 2050Υ .ǳƛƭŘƛƴƎ ǘƻƳƻǊǊƻǿΩǎ 9ǳǊƻǇŜ ǘƻŘŀȅ [36] ς document prepared by over 20 

construction sector stakeholders as a result of Construction 2020 framework. 

 
8 Bahareh Nikmehr, M. Reza Hosseini,Igor Martek ,Edmundas Kazimieras Zavadskas and Jurgita Antucheviciene, 
α5ƛƎƛǘŀƭƛȊŀǘƛƻƴ ŀs a Strategic Means of Achieving Sustainable Efficiencies in Construction Management: A Critical 
wŜǾƛŜǿΣέ нлнм 

https://ec.europa.eu/digital-single-market/en/european-cloud-initiative
https://www.ebc-construction.eu/wp-content/uploads/ECF-PAPER-2-FINAL-August-2019.pdf
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5 Market analysis 

5.1 Digitalisation of economy 

Digitalisation of the economy is nowadays one of the most important principles among the global policy makers 

ŀƴŘ ƛǘ ŎƻǾŜǊǎ ŀƭƭ ǎǘǊŀǘŜƎƛŎ ǎŜŎǘƻǊǎΦ ά¢ƘŜ ƻƴƎƻƛƴƎ ŘƛƎƛǘŀƭƛǎŀǘƛƻƴ ƻŦ ƻǳǊ ŜŎƻƴƻƳƛŜǎ ŀƴŘ ǎƻŎƛŜǘƛŜǎ ǿƛƭƭ ƻƴƭȅ ŜȄǇŀƴŘ ŀƴŘ 

deepen. Digitalisation does not only contribute to productivity and efficiency, but also to broader socio-economic 

ŘŜǾŜƭƻǇƳŜƴǘέ [37]Φ Lǘ ƛǎ ŀƴ ŀŎŎŜƭŜǊŀǘƻǊ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǘƘŜ Dнл Ƴǳǎǘ ōŜ ǊŜŀŘȅ ǘƻ ƳŀƪŜ ǘƘŜ Ƴƻǎǘ ƻŦ ƛǘέΦ Lƴ 

2017 OECD listed 11 recommendations (below) of action to be taken in order to provide high quality digital 

transformation of economy. Full report is available on the OECD website9. 

Table 4 ς Recommendation for digitalisation of economy 

Recommendation 

Call for international digital strategies to close the access and usage gaps and ensure that the Internet is for 
all. 

Boost investments in digital infrastructures and their key enablers. 

Improve framework policies to foster the financing of digital infrastructures (including data) and innovative 
business models. 

Development of standards and standard based interoperability to support the IoT and Industry 4.0. 

Ensure competition in the ICT sector and across the economy. 

Call for national privacy and security risk management strategies and improve interoperability among 
frameworks 

Craft more effective strategies that enable all people to adapt to and excel in the digital economy. 

{ǳǇǇƻǊǘ {a9Ωǎ ƛƴ ǊŜŀǇƛƴƎ ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ ŘƛƎƛǘŀƭƛǎŀǘƛƻƴ ŀƴŘ ŀŘŘǊŜǎǎƛƴƎ ŎƘŀƭƭŜƴƎŜǎΦ 

Promote consumer protection in the digital era. 

Adapt legal frameworks to the realities of an increasingly digital and data-driven global economy and 
improve measurement. 

Co-ordinate and co-operate to better measure digitalisation across G20 economies. 

Source: OECD 

Taking into consideration the statements mentioned above, we can say that the solution proposed by COGITO 

project meets the expectations of the OECD. The development of the 4.0 industry and digitalisation of economy 

is a trend that it is not foreseen to stop. What is more, it is shown in the recent publication that the digitalisation 

of the economy will grow more faster due to outbreak of COVID-19 pandemic. In a survey conducted at European 

level about 70% of directors from Austria, Germany and Switzerland confirmed that the pandemic could only 

accelerate the pace of their digital transformation. [38] 

5.2 Construction sector analysis 

General Data 

In terms of condition of the general European economy in the second quarter of 2021, it is expected to recover 

faster than previously expected due to the improving health situation and limiting the pandemic control 

restrictions caused by falling numbers of new infections and hospitalisations. According to the recently 

conducted survey results among consumers and businesses and data tracking mobility, a rebound in 

consumption can be observed and this should only strengthen in the coming months. Tourism sector also starts 

to revive, and all these positive symptoms of economy recovery are expected to outweigh the temporary 

production input shortages and rising costs which several manufacturing sectors has been affected with. [39] 

 
9 https://www.oecd.org/G20/key-issues-for-digital-transformation-in-the-G20.pdf 

http://www.oecd.org/G20/key-issues-for-digital-transformation-in-the-G20.pdf
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According to the FIEC report, Construction Activity in Europe (edition 2020) [40], the construction sector 

has reached 9,5% of the EU GDP and generates close to 18 million jobs. Apart from creating new jobs, it drives 

the economic growth, and provides solutions for social, climate and energy challenges. Being among the top 

contributors to the world economy it provides annual revenue of approximately $11.30 trillion [41]. Moreover, 

according to the ResearchAndMarkets.com, the global construction market is expected to reach $16.6 trillion by 

2025, growing at a CAGR of 7% [42]. 

In the FIEC report mentioned above, we can find a lot of useful economic data showing the importance of the 

construction sector for the European Union as well as for the whole economy. In the table below we present the 

most important ones.  

Table 5 ς Construction sector main indicators 

Indicator Indicator data 

Investment in 
construction in 
2019 (BLN ϵ) 

TOP 4: 
1) Germany ς 373 
2) France - 194 
3) Italy ς 130  
4) Spain ς 125 

 
Other COGITO project countries:  

5) Austria - 45 
6) Denmark ς 33 
7) Slovakia ς 9  
8) Greece - 8 

 
General indicators: 

9) UE 27 ς 1,324 
10) USA ς 1,157 

 

Jobs in 
construction 2019  

 
1) EU 27 ς 12,7 million workers 
2) USA ς 7,5 million workers 

 

Employment in the construction sector in EU 27: 

1) 6,1% of total employment 
2) 27,4 % of employment in industrial sector 

Main activities in 
construction 
sector 2019 

 
1) 18,8% Civil engineering 
2) 21,6% New housebuilding 
3) 28% Rehabilitation & Maintenance (in housing) 
4) 31,6 % Non-residential (e.g. hospitals, schools) 

Source: FIEC 

In terms of condition of the construction sector, the latest Eurostat data show that EU GDP has decreased by 

0.1% in the first quarter of this year, however this was a much milder decrease compared to the estimate 

presented in the Spring Forecast (-0.4%). There was also a decrease in private consumption, by 1.9% q-o-q which 

was caused by the fact that people purchased fewer durable goods and services and spent a bit less on non-

durable goods. On the contrary, investment proved resilient (+0.8%) for the third quarter in a row which was a 

consequence of a positive impulse from construction (see Figure 9). 

https://www.fiec.eu/application/files/9016/0190/8790/FIEC_Key_Figures_Edition_2020.pdf
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Figure 9 - GDP demand-side components, EU, change 

Source: European Commission 

Several sources also confirm that the recovery of the European construction industry is more rapid than initially 

anticipated with much of the losses from the pandemic expected to be recovered in 2021.  According to data 

provided by Euroconstruct10 (which is represented by research and consulting companies, covering nineteen 

European countries), construction volume in the Euroconstruct area is to grow by 3.8% in 2021, following a slump 

of 5.1% in 2020. Similarly, to the above situation with the EU GDP, the decline was less than expected, and the 

pre-crisis level will thus be reached again by 2022, at the latest [43]. 

Challenges 

There are many challenges that construction sector is facing. Some of them, especially toward digitalisation, were 

mentioned in chapter 4. In general, European Commission pointed four main challenges [44] (see table below). 

Table 6 - Construction sector challenges 

Challenge Description 

Stimulating demand 
Efficiency improvements in existing buildings and renovations have the highest 
potential to stimulate demand. 

Trainings 
Improving specialised training and making the sector more attractive, in particular 
for blue-collar workers, technical colleges and universities 

Innovation  More active uptake of new technologies 

Energy efficiency and 
climate change 

Buildings account for the largest share of total EU final energy consumption (40%) 
and produce about 35% of all greenhouse emissions. 

Source: European Commission 

 

 
10 EUROCONSTRUCT - Home - WIFO 

https://euroconstruct.org/
https://euroconstruct.org/
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Construction industry trends 

Trends are also a pivotal factor to analyse, taking into account introducing new product on the market. The latest 

trends in global construction are presented below.  

Table 7 ς Global construction industry trends 

Trend Description 

Innovation 

Advances in the sector are not only driven by traditional and well-established 
construction companies, but by new disruptors as well. Materials represent an 
important innovation opportunity since they can have a big impact on construction 
costs, quality, and sustainability. 

Competitive 
dynamics and 
margin 
improvement 

The traditional low margins in the industryτcombined with increasing project 
complexity, competition from Asian companies, and supply chain constraintsτput 
extra pressure on the ǎŜŎǘƻǊΩǎ ǇǊƻŦƛǘŀōƛƭƛǘȅΦ 

Internationalism 
Although construction companies tend to obtain higher margins in their domestic 
markets, the international expansion of the industry continues to be a dominant trend. 

Compliance, 
regulations and 
transparency 

Past and recent corruption incidents, together with company failings, have clearly 
ŀŦŦŜŎǘŜŘ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƛƴŘǳǎǘǊȅΩǎ ǊŜǇǳǘŀǘƛƻƴΦ ¢ƘŜǊŜ ƛǎ ŀƴ ǳǊƎŜƴǘ ƴŜŜŘ ǘƻ ŜƴƘŀƴŎŜ 
compliance practices at construction companies, reshape regulation, and increase 
transparency across the board. 

Sustainability 
Sustainable construction is becoming a requirement rather than just an extra, and firms 
must be able to introduce improvements in a cost-efficient way. 

Source: Deloitte 

As we can see, challenges pointed by the European Commission have many similarities with the trends 

mentioned by Deloitte. Generally, if we look closer toward any example presented in this document regarding 

construction sector development or construction sector digitalisation, it can be observed that both EC or EU 

framework/policy and non-governmental initiatives are having same conclusions. 

In terms of digitization, nowadays it is amid significant transformations; however, the adoption rate of new digital 

technologies and automation in construction is still very slow. While other sectors have seen persistent 

productivity improvements driven by the adoption of new digital technologies, global construction labour 

productivity continuous to remain capped at just 1% annual gains. And the potential is not to be underestimated. 

The нлмф DŜƻǎǇŀǘƛŀƭ aŀǊƪŜǘ ƛƴ ǘƘŜ !9/ LƴŘǳǎǘǊȅ ǊŜǇƻǊǘ ŦƛƴŘǎ ǘƘŀǘ άŘƛƎƛǘŀƭƛȊŀǘƛƻƴ ƛƴ ōǳƛƭŘƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƘŜƭǇǎ 

to save 10%-20% in the entire construction workflow, whereas project time saving is 14%. In transport 

infrastructure, there is a cost saving of 15%-23% in the design and engineering phase and 8% in the entire 

construction workflow, whereas time-saving is around 17%. In industrial infrastructure, the total cost saving is 

8%-10% in the construction workflow and project time saving is about 8%. Apart from these benefits, 

ŘƛƎƛǘŀƭƛȊŀǘƛƻƴ ŀƭǎƻ ƛƳǇǊƻǾŜǎ ŎƻƭƭŀōƻǊŀǘƛƻƴΣ ŜƴƘŀƴŎŜǎ ŎƭŀǊƛǘȅ ŀƴŘ ƳŀƪŜǎ ŎƻƴǎǘǊǳŎǘƛƻƴ ǎƛǘŜǎ ǎŀŦŜǊΦέ [41] 

 

5.3 Architecture, Engineering and Construction (AEC) market  

As already mentioned at the end of the chapter above, another important market for the COGITO tools is the 

AEC market so the Architecture, engineering, and construction market.  

Architecture, engineering, and construction software is used by many groups like real estate companies, 

construction firms, surveyors, interior designers, and others, for effective project life cycle management. The 

idea to apply architecture, engineering, and construction software is to enhance project performance and 

produce better outcomes and, in this sense, AEC supports construction managers to gather data and information 

from different relevant fields and communicate them more effectively. Enhanced data communication and 

coordination among various stakeholders, architectures, and construction supervisors is coupled with improved 

construction productivity to provide a leading edge to AEC users. [45]   
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In a report prepared ōȅ !ƭƭƛŜŘ aŀǊƪŜǘ wŜǎŜŀǊŎƘ ǿŜ Ŏŀƴ ǊŜŀŘ ǘƘŀǘ ά¢ƘŜ Ǝƭƻōŀƭ !9/ ƳŀǊƪŜǘ ǎƛȊŜ ǿŀǎ ǾŀƭǳŜŘ ŀǘ 

$7,188.00 million in 2020, and is projected to reach $15,842.00 million by 2028, growing at a CAGR of 10.7% 

from 2021 to 2028Φά [45] 

The software segment dominated the overall AEC market in 2020 accounting for nearly two-thirds of the total 

market share in 2020 [45] and it is expected that this trend will continue due to an increase in construction 

projects and adoption of software such as BIM software in the AEC. Most construction and infrastructure 

companies are already benefiting from these solutions to integrate all construction processes together. However, 

there should be an increase in applying those in the services segment in the upcoming years due to, again, an 

increase in adoption of services among end users as it ensures effective functioning of AEC software and 

platforms. Moreover, high implementation of AEC creates need for services in the market, which is expected to 

drive the market in the coming years, and it is estimated that the services segment will witness the highest CAGR 

of 12.1% from 2021 to 2028 [45]. Moreover, looking from the deployment mode side, the on-premises segment 

dominated the AEC market share in 2020 contributing to around three-fifths of the global AEC market [45], and 

this trend is also expected to continue due to higher concerns relating to security of data associated with 

construction projects. Larger firms in the AEC industry such as Autodesk Inc. and Nemetschek AG provide on-

premises software for their customers in industrial, infrastructure, and residential sectors. However, an increase 

in the cloud segment is also expected to occur (to witness the largest CAGR of 12.4% from 2021 to 2028 [45]) 

due to the fact, that it does not involve capital cost as well as has low maintenance requirements, hence is most 

preferred by mid-sized financial institutions. Moreover, the COVID-19 pandemic was also the reason for this 

increase among both large and mid-sized enterprises. In terms of company size, the market was dominated by 

large enterprises globally in 2020 and in the coming years this trend is likely to be attained. The reason for this 

was the rise in use of cutting-edge technology such as augmented reality and virtual reality in large scale 

enterprises, which needs AEC. On the other hand, SMEs are also very active in this field as they are facing lots of 

competitive pressure in emerging countries, which forces them to adopt AEC software for better co-ordination 

in the AEC industry.  

When it comes to market development, growth in infrastructure projects, due to rapid urbanization and increase 

in productivity, growth in adoption of AR and VR in the construction industry and rise in implementation of IoT 

in numerous construction projects and regulations applied by government authorities for the use of AEC software 

drive the market globally. On the other hand, again, high initial cost of implementation of AEC software, lack of 

standards and unclear policy frameworks and lack of skilled workers in the industry restrain the market globally. 

[45] 

Emerging trends in AEC industry are presented in table below.  

 

Table 8 - Emerging trends in AEC industry [41] 

Trend Description 

Integrated 
approach to 
infrastructure 
development 

 

Bringing together various components and sub-systems into one functional system is a 
trend that started to appear in the last years. The sector is not that fragmented as it 
was used to be, and companies are focusing today on synchronization and cooperation 
across the value chain. They are defining mutual standards and setting new goals. For 
example, Australia is pioneering the standardization of project alliance agreements and 
is adopting a model of cooperative partnership to reduce initial costs. 

Public-Private 
partnerships 

Governments play a key role in supporting the sector as solid transport infrastructure 
projects require huge public sector investments. However, as such high investments 
may not be possible at all times for governments, the AEC industry is turning to public-
private partnerships (PPP). This is a feasible, reliable and viable mode of creating 
infrastructure in both developed and developing countries. Globally, the share of PPP 
projects in the overall infrastructure investment ranges from 5% to 10%. Many G20 
countries have published concrete national infrastructure plans and project pipelines 
to help investors get a better understanding of return on investment, payback period, 
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project lifecycle and asset management efficiency. However, regulation and 
insufficiency of funds with governments are some of the problems encountered in the 
PPP model. 

Digitalization of 
AEC industry 

The AEC is the least digitalized sector τ traditional methods are still prevalent and 
technology adoption is low. However, things are changing and digital technologies like 
BIM, Cloud, Digital Twin, Artificial Intelligence, drones, Augmented Reality, Virtual 
Reality and Mixed Reality are now being used. 

Geospatial 
technology in AEC  

Geospatial technology is revolutionizing the construction industry from planning and 
designing to building and operating. There are many data and information in 
construction projects at every stage, from drawings, layouts, blueprints, schedules to 
cost estimates and specifications and often overlaps and lack of consistency in 
information leads to construction errors. This can be remedied if spatial and non-spatial 
data is maintained in a single environment and changes are made to these documents 
at one place. Geospatial technology can help in achieving that by assisting construction 
managers at each and every level and establishing a clear line of communication 
between all stakeholders.  

BIM and GIS 

BIM integrated with GIS system ensures that all the data is stored in a central repository.  
It is necessary so that they communicate with each other to build and operate within 
the desired infrastructure and communities. Today, many BIM and geospatial solution 
providers are creating integrated solutions to optimize construction workflows that 
enable users to access, update and use built-in data in spatial context throughout the 
construction lifecycle. 

 

Taking into account the challenges as well as positive signs and emerging trends it needs to be also noted, that 

the industry needs collaborations among different actors. Construction companies and geospatial market 

stakeholders need to enhance education and training capacity, the policymakers have to implement regulations 

promoting collaboration between all parties to bring digitalization. A good way forward would be also to focus 

on smaller projects instead of flagship ones, changing the perception that BIM and geospatial technology is only 

for big projects. The AEC industry also needs to embrace new age disruptive technologies such as IoT, cloud 

computing and Virtual Reality to develop innovative solutions [41]. 

5.4 Digital twin market data ς general 

ά! ŘƛƎƛǘŀƭ ǘǿƛƴ ƛǎ ŀ ŘƛƎƛǘŀƭ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ŀ ǊŜŀƭ-world entity or system. The implementation of a digital twin is 

an encapsulated software object or model that mirrors a unique physical object, process, organization, person, 

or other abstraction. Data from multiple digital twins can be aggregated for a composite view across a number 

of real-world entities, such as a poweǊ Ǉƭŀƴǘ ƻǊ ŀ ŎƛǘȅΣ ŀƴŘ ǘƘŜƛǊ ǊŜƭŀǘŜŘ ǇǊƻŎŜǎǎŜǎέ [46]. 

There are several reports and analysis of the digital twin market. Each of them shows that the Digital Twin Market 

will grow in next few years. Iƴ ǘƘŜ άDigital Twin Market ς Forecast (2021 ς 2026) [47]έ it is estimated that 

by the year 2026 the CAGR of the digital twin market will reach 24.7%, while in the report prepared by Grand 

View Research [48] it is predicted that the CAGR will  rise 42,7%  between 2021 and 2028 and reach USD 86.06 

billion. What is more, in those reports it is pointed out that the growth of the digital twin market will be also 

boosted by the COVID-19 impact on global economy (digitalisation of economy). In the 2018 report prepared by 

Gartner11 it is said that 13% of enterprises already use digital twin technology and 62% began the process of 

implementation or was to start the process. The growth of interest in the digital twin technologies can also be 

observed ǿƛǘƘƛƴ ǘƘŜ άŘƛƎƛǘŀƭ ǘǿƛƴέ ǇƘǊŀǎŜ ǎŜŀǊŎƘƛƴƎ i.e. in google (see figure below). Since the beginning of 2016 

till 2021 we can see that this interest is growing year by year. 

 

 
11 Global Research and Advisory Company | Gartner 

https://www.industryarc.com/Report/17932/digital-twins-market-in-industry-4.html
https://www.grandviewresearch.com/press-release/global-digital-twin-market
https://www.grandviewresearch.com/press-release/global-digital-twin-market
https://www.gartner.com/en
https://www.gartner.com/en
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Figure 10 ς Popularity of the digital twin search 

Source: Google Analytics  

We have asked respondents in our questionnaire to rate (on the scale from 1 to 10, where 1 means no progress 

and 10 means intensive development) what will be the progress of the construction sector digitalisation in the 

next 5 ς 10 years. As presented in the figure below the average rate was 6.2 (see figure below) which shows a 

positive progress however not intensive one, as also confirmed in the desk research presented above.  

 

Figure 11 ς Opinion on the construction sector digitalisation progress 

Source: Cogito T2.2 survey 

 

In the report prepared by Global Market Insights12 they have pointed three big challenges that using digital 

twin technologies can overcome, two of the can be related with the construction sector [49]: 

1. ά!ŎŎǳǊŀǘŜ ƛƴǾŜƴǘƻǊȅ ǘƻ ŀǾƻƛŘ ƻǾŜǊǎǘƻŎƪƛƴƎΥ The global inventory management software market space 

has lately been brainstorming the possibilities of digital twin to reduce cost and revenue leakages, for 

gargantuan warehouses and supermarkets, where managing optimum inventory level is the biggest 

challenge. Digital twin market analysis suggests that the availability of real-time consumption data can 

lead to a quicker replenishment of supplies and avert over-inventorying, which can cause product 

 
12 Digital Twin Market Size, Growth Forecast Report 2027 (gminsights.com) 

https://www.gminsights.com/industry-analysis/digital-twin-market
https://www.gminsights.com/industry-analysis/digital-twin-market
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spoilage. Hence, the fast-paced adoption of digital twin in the inventory market offers lucrative growth 

ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ǘƘŜ ŘƛƎƛǘŀƭ ǘǿƛƴ ƛƴŘǳǎǘǊȅέΦ 

2. Amplifying testing & product development capabilities: Digital twins can potentially help industries in 

reducing product development and testing expenses. Companies depending heavily on destructive 

testing for developing products can use the virtual replica of the real-world scenario for significant 

portion of the product testing. Say for example, automotive industry can employ digital twin for crash 

testing prototype vehicles. Likewise, enterprises creating giant models and prototypes for feasibility 

analysis can save money with digital twins during product development. Digital twin market is slated to 

advance at a rapid pace in the coming years, given the above backdrop. 

As the digital twin market is growing and the general digital technologies are still developing, we have asked in 

our survey, how (in the opinions of our respondents) will tools that supports digital twin-based construction 

develop (on the scale from 1 to 10, where 1 means no progress and 10 means intensive development) in the next 

5 ς 10 years. The majority of the respondents rated that the development will be intensive and as presented in 

the figure below the average rate was calculated at 7.0 which shows a firm development.  

 

Figure 12 ς Opinion on the digital twin-based tools development 

Source: Cogito T2.2 survey 

Taking into consideration all data mentioned above: CAGR predictions, number of enterprises willing to use 

digital twin technologies, challenges and ǊŜǎǇƻƴŘŜƴǘǎΩ opinions, the COGITO project solution exactly matches 

the development of the market and meets its expectations.  

5.5 Competition analysis for digital twin-based construction supporting tools 

To have a wider view on the digital twin market situation we have carried out a desk research in first place. Taking 

into consideration the construction industry we have chosen most important players on market that provides 

digital twin solutions (see Table 6) [50]. Most of the companies mentioned in the table below were also listed in 

the recent report prepared by Market Research Future: Global Digital Twin Market Research Report [51].  

Table 9 ςCompanies providing digital twin solutions 

Company Description 

General Electric 

GE is a pioneer in the Industrial Internet of Things, offering a wide range of disruptive 
services and solutions. GE can offer a company everything from digital twin assets and 
elements to systems and processes. They want to reduce risk within business 
environments in collaboration with increased reliability and improved production 
ǇǊƻŎŜǎǎŜǎΦ ¢ƘŀǘΩǎ ǿƘȅ ǘƘŜȅΩǾŜ ŎǊŜŀǘŜŘ tǊŜŘƛȄ hǇŜǊŀǘƛƻƴǎ tŜǊŦƻǊƳŀƴŎŜ aŀnagement 
(Predix OPM) τ a complete on-premises, control-to-cloud analytics solution. The goal 
is management of process variability, prediction, and improvement of product quality. 
GE Predix OPM presents real-time visibility and insights into operations execution 
metrics to identify and solve performance problems faster. 

Azure Digital Twins 
Azure Digital Twins is a platform that presents organizations with the foundation to 
build the next generation of IoT solutions. They create data-driven workspaces that 

https://www.marketresearchfuture.com/report_info.pdf?report_id=4504

















































