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Abstract 
 

 Engineering and construction industry plays a significant role in growing 

Slovak economy. Investors have only limited support in vague and unclear 

urban- and zone-planning data and local community is often omitted from 

the area development planning activities. Construction plans are often 

subject to significant changes during the preparation and construction 

phase, and include imperfections between respective parts of the plans. 

Vast majority of the construction projects incur significant cost and time-

schedule overruns, often caused by investor’s unclear project definition, 

unbalanced contracts and adaptations of building plans during construction 

projects. The environment both locally and globally is heavily affected by 

construction activities and building operations. Overworks during building 

phase and suboptimal design solutions has significant negative impact on 

the environment during entire project lifecycle. 

 Based on literature research, analysis of construction projects case 

studies, investigation of conference reports and reviews, in combination 

with interviews with leading specialist on Slovak market, three main factors 

of unsustainability in construction industry in Slovakia have been identified 

and both triggers and actors for positive change have been determined. 

 The the respective problem is currently discussed on the Slovak 

market, however the individual topics are considered as isolated cases, 

without broader understanding of connections and relationships between 

them. The thesis offers new perspective on the topic with outlined actions 

to be taken.    

 

 
 
 
 



 II 

Table of contents 
 
 

Abstract   ........................................................................................ I 

Table of contents  ........................................................................... II 

List of figures  ...............................................................................  IV 

List of tables ..................................................................................  V 

List of abbreviations ........................................................................ VI 

 

1. Introduction ............................................................................... 1 

1.1. Initial situation ...................................................................... 5 

1.2. Objective ............................................................................. 6 

1.3. Research question ................................................................. 6 

1.4. Method ................................................................................ 7 

2. Sustainability in engineering and construction industry – theoretical 

background .................................................................................... 7 

2.1. Construction footprint on the environment ................................ 7 

2.2. Sustainable project management tools .................................... 21 

3. Empirical investigation and comparison with theoretical knowledge .. 30 

3.1. Description of the investigation process ................................... 30 

3.2. Construction project management practices ............................. 31 

3.2.1. Low quality of project documentation and it’s impact on 

construction companies .............................................................. 31 

3.2.2. Risk and gain transfer in contracts ..................................... 33 

3.2.3. Early contractor involvement ............................................ 34 

3.2.4. Design-build contracting method ....................................... 35 

3.2.5. Possible ways of improvement .......................................... 37 

3.3. Building information modelling implementation ......................... 38 

3.3.1. Introduction to BIM ......................................................... 38 

3.3.2. Impact of BIM on circularity in construction industry ............ 38 

3.3.3. Identified barriers hindering implementation ....................... 43 

3.3.4. Possible ways of improvement .......................................... 47 



 III 

3.4. Imperfect spatial planning and its negative impact on sustainable 

development ............................................................................... 48 

3.4.1. Introduction to spatial planning ......................................... 48 

3.4.2. Environmental Assessment ............................................... 49 

3.4.3. Community focus and involvement .................................... 50 

3.4.4. Spatial planning policies ................................................... 51 

3.4.5. Possible ways of improvement .......................................... 53 

4. Results .................................................................................... 54 

 

Bibliography  ................................................................................ VII 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 IV 

List of figures 
 
 
Figure 1. National GDP vs. E&C industry contribution ............................ 2 

Figure 2. E&C contribution to GDP - Slovakia in comparison to EU .......... 2 

Figure 3. Investment rate vs. interest on loans .................................... 3 

Figure 4. GDP in Slovakia per region .................................................. 4 

Figure 5. BREEAM certified structures by country ................................ 10 

Figure 6. BREEAM certified structures by its function ........................... 11 

Figure 7. Energy use transformation path in E&C industry .................... 14 

Figure 8. Industry waste statistics - EU vs. Slovakia ............................ 19 

Figure 9. Waste treatment - EU vs. Slovakia ...................................... 19 

Figure 10. Aspects of construction plan modifications .......................... 23 

Figure 11. BIM vs. CAD Workflow ..................................................... 26 

Figure 12. Overview of productivity improvement over time – 

manufacturing vs. construction industry ............................................ 27 

Figure 13. CAPEX overruns .............................................................. 28 

Figure 14. Idea of circularity in construction project life-cycle ............... 43 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 V 

List of tables 
 
 

Table 1. Main categories of buildings sustainability measures ................ 9 

Table 2. Main stakeholder groups involved in development process ....... 21 

Table 3. List of interviewees ............................................................. 30 
	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 VI 

List of abbreviations 
 
 
 
BIM Building Information Modelling 

BREEAM Building Research Establishment Environmental 
Assessment Method 
 

CAD Computer Aided Design 

CFC Chlorofluorocarbon 

CDW Construction and demolition waste 

CO2 Carbon dioxide 

C2C Cradle to cradle 

EIA Environmental Impact Assessment 

EPA United States Environmental Protection Agency 

E&C Engineering and construction 

LEED Leadership in Energy and Environmental Design 

MESR Ministry of Environment of Slovak Republic 

SEA Strategic Environmental Assessment 

USGBC 
 

US Green Building Council 

 



 1 

 “Architecture should speak of its time and place, but yearn for 

timelessness.” Frank Gehry. 

 

1. Introduction 
 

After the World War II, Europe was polarized into two separate blocks, 

capitalist Western Europe and the communist Eastern Europe. Slovak 

economy, including E&C industry, was heavily affected by The Velvet 

revolution and the collapse of the USSR in 1989, and subsequent dissolution 

of Czechoslovakia into two separate autonomous states in 1993 (World 

Market Intelligence report 2011: 18). The main reform policies that Eastern 

European countries have adopted to liberalize their economies include 

relinquishing centralized control over prices, privatization of capital and 

land, reducing budget deficits through curtailments in public expenditure, 

opening up international trade and foreign capital, and decontrolling 

exchange rates (World Market Intelligence report 2011: 18). The fall of the 

socialist economy caused the region to shift to a competency-based open 

market system, which led to growth in the region. Slovakia entered EU in 

2005, which further accelerated the region’s development and prioritized 

the upgrading of legislative frameworks and public infrastructure in order 

to meet EU standards and practices. Furthermore, the region’s economic 

development has been assisted by EU support provisions such as the 

Cohesion Fund, and additional measures such as stable monetary policies, 

lower tax rates and increased labor utilization. 

E&C industry plays an important role in growing Slovak economy, 

contributing to overall national GDP with as much as 8% over the last 

decade on average and employing 4% of working population in Slovakia. 

As depicted in the Figure 1, the volume index of production in construction 

(SK NACE Rev. 2) proofs both the volatile development in the industry itself 

and shows that the trend of the industry in Slovakia follows the tendencies 

in the European Union and the Euro Zone, as shown in Figure 2 . 
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Figure 1. National GDP vs. E&C industry contribution to GDP (based on 
data from National Bank of Slovakia, http://www.nbs.sk/sk/menova-
politika/makroekonomicka-databaza/makroekonomicke-ukazovatele-graf) 

 
 
 

 
Figure 2. E&C contribution to GDP - Slovakia in comparison to EU. 

Seasonally and calendar adjusted data, index 2010=100%. (based on 

data from National Bank of Slovakia). 
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The learning effect from The financial crisis of 2008 seems to start 

fading away in Slovakia. On the graph in the Figure 3 it is possible to 

observe over the last period of years unsustainably widening the gap 

between the soaring rate of investment into construction industry and 

rapidly falling trend of interest rates on loans, similar to the pre-crisis 

period. 

 

 
Figure 3. Investment rate vs. interest on loans (based on data from 

National Bank of Slovakia and Statistical Office od Slovak Republic, 

http://www.nbs.sk/sk/menova-politika/makroekonomicka-

databaza/makroekonomicke-ukazovatele-graf) 

 
Slovak republic suffers from substantial differences between the 

regions. Bratislava as the capital city, enjoys advantageous geographical 

location close to Vienna, Budapest and comfortable access to Prague and 

the rest of western Europe, low unemployment rate, high investment 

readiness, high quality educational possibilities relative to other regions. 

Not only the gap between the region of Bratislava and the rest of Slovakia 

is significant, but also is continuously widening, as shown in Figure 4. 
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Figure 4. GDP in Slovakia per region (based on data from Statistical Office 

od Slovak Republic) 

 
 In summary, construction industry is an important part of the Slovak 

economy and its development is in line with the situation in other European 

countries. The acceleration after the Velvet revolution in the country is still 

very present and significant, with strong relevance on the construction 

industry. However, low interest rates and high investment into construction 

business pose a significant threat in terms of feasible and sane continuous 

growth and progress. The differences between the regions in Slovakia are 

becoming more significant, namely between the region of capital city and 

the rest of the country. Those are, however, external signs of volatile and 

unsustainable development in E&C industry in Slovakia. 

 The thesis strives to address and reflect on rather concealed and less 

tangible internal reasons and factors, which cause unsustainability in 

construction industry, which might in long-term lead into improving overall 

situation on the market.    
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1.1. Initial situation 
 

“E&C industry is slower in comparison to other industries in applying 

technological and process innovations” (The Boston Consulting Group, 2016 

for an analysis of the digitalization trend in E&C). Entrepreneurial strategies 

and business models applied are both rigid and obsolete. It is possible to 

observe that during construction project lifecycle phases, similar mistakes 

are being repeated, which often leads into cost overruns and project 

completion delays. Performance is heavily driven and measured financially, 

with only limited responsibility on environment or social needs. 

Sustainability and economy are still understood as opposing terms and 

trend in E&C industry (Sourceable: Construction’s impact on the 

Environment. Accessed on 20.05.2017). Buildings need to be considered 

and assessed on the full lifecycle of the building, from winning the raw 

materials all the way through to disassembly and recycling (European 

Commission: Life cycle costing). 

The construction process is designed and managed linearly, as 

opposed to intended circularly. The construction project lifecycle often does 

not include reusing components, maintenance of existing premises, 

recovering and recycling materials and parts at the end of the lifecycle.  

According to MacArthur (2015: 17-22), construction industry 

including demolition produces up to 150% of overall waste produced on the 

planet, while only 30% of the waste is being recycled. It is estimated the 

recycling industry to be approximately $7.4 billion. Recycling in E&C 

industry in Slovakia still equals downcycling. That means, recycling provides 

lower value products or materials in comparison to the original product. 

Moreover, the building sector utilized almost 50% of raw materials and is 

responsible for as much as 25 to 40% of world’s total emissions. The 

mistake the E&C industry is doing with the materials and recycling, is very 

similar to what it does in terms of innovation and implementing modern 
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project management processes described in previous paragraphs, namely 

conservative and linear approach to these topics. 

The urgency of transforming the building sector is immense with great 

potential for improvement. Turning both linear development process and 

environmental regard into rather circular perspective is an ongoing process 

in modern E&C industry, however contribution and adaptation in Slovak 

republic is insufficient. 

 
1.2. Objective 

 

The main objective of the thesis is to deeply understand current 

trends in engineering and construction industry in Slovakia, grasp the 

tendencies in other European countries, and find effective and targeted 

solutions to change the negative direction and tackle the main factors of 

unsustainable path in E&C industry in Slovakia. Positive impact on 

construction project stakeholders and life cycle applying innovative and 

modern project management tools and technologies will be investigated. 

Deeper look will be taken into ecological aspect of development process and 

factors supporting sustainability in construction industry and act as a vital 

building block of circular economy. All of these will be applied on current 

situation of Slovak market. In order to achieve tangible results, there is a 

strong need to tackle numerous aspects and actors, not only because they 

are strongly interconnected and interdependent, but currently being 

considered as isolated topics and challenges with missing linkages.   

 

1.3. Research question 
 

The research question of the thesis is: “What are the main factors of 

unsustainability in construction industry, and how could they be tackled?” 
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1.4. Method 
 

The theoretical part of the master thesis is based on current and up-

to-date reports, surveys and studies showing current trends and describing 

problems and challenges E&C industry and environment is facing. Case 

studies of existing successful construction projects and literature authored 

by leading managerial companies active in construction business will be 

source of innovative project management tools. 

The empirical part of the thesis is founded on interviews with leading 

experts in E&C industry in Slovakia, so that all main stakeholders’ 

perspectives could be covered.  

The findings from empirical part and theoretical part are confronted 

and supplement each other. 

 

2. Sustainability in engineering and construction 
industry – theoretical background 

 
 

2.1. Construction footprint on the environment 
 
 

“Sustainable building design and construction is the practice of 

creating structures and using processes that are environmentally 

responsible and resource efficient throughout the life cycle of a building– 

from selecting the site to design, construction, operation, maintenance, 

renovation, and finally, deconstruction” (Sustainability Roadmap: Accessed 

on 20.02.2017). 

“Sustainable building expands on and complements the classical 

building design considerations of economy, utility, durability, and comfort. 

Other terms for sustainable building include green building, high 

performance building, or sustainable or green construction” (Sustainability 

Roadmap: Accessed on 20.02.2017).  
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“Engineering and Construction accounts for 25-40% of the world’s 

total carbon emissions” (World Economic Forum 2017: Shaping the Future 

of Construction: Inspiring innovators redefine the industry: 10). 30% of 

global greenhouse gas emissions are attributable to buildings, the 

population of the world’s urban areas is increasing by 200,000 people per 

day, all of whom need affordable housing as well as social, transportation 

and utility infrastructure (World Economic Forum 2016: Shaping the Future 

of Construction A breakthrough in Mindset and Technology: 9). 

 
Construction and operation of all buildings in the United States result 

in the following generation of waste materials: 

• 25-40 percent of municipal solid waste 

• 50 percent of CFCs 

• 30 percent of CO2 production 

 
“Publically displaying the green credentials is becoming a must for 

organisations in current new sustainably-aware society. Multi-national 

companies are keen to show that every part of their business is green, 

including their buildings” (BREEAM or LEED. Accessed on 15.04.2017). 

Environmental assessment of buildings is being performed through 

two main schemes covering the most of the market. First national scheme 

from Britain – BREEAM, which appeared in 1990. The US Green Building 

Council launched its LEED in 1998. Both take over 400 different measures 

of sustainability of the buildings throughout the entire building lifecycle. In 

the Table 1 below, the main scope of each certification scheme is depicted. 

It outlines the ability to cover multidisciplinary the sustainability topic.  
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BREEAM LEED 

Management Sustainable site 

Health & well-being Water efficiency 

Energy Energy & Atmosphere 

Transport Materials & Resources 

Water Indoor environmental quality 

Materials Innovation & Design Process 

Waste  

Land Use & Ecology  

Pollution  

Innovation  

Table 1. Main categories of buildings sustainability measures 

 

Table based on (BRE Global 2014: 2,3) and (http://www.usgbc.org/leed-

v4. Accessed on 17.03.2017) 

 
Despite heavy investment into construction industry and dense 

building activities, along with world’s tendency to sustainable solutions in 

this sector, Slovakia is by far not green yet. The attitude towards 

responsible building is still unclear and vague. Project stakeholders tend to 

stick with old-fashioned methods and materials, with low willingness of 

investing into innovative and sustainable construction solutions, materials 

and processes.  
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Figure 5 below illustrates the number of assets registered for a 

BREEAM or the Code for Sustainable Homes assessment by country. Figure 

5 based on data in (BRE Global 2014: 13). 

 

 
 

 
Figure 5. BREEAM certified structures by country 
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The pie chart in Figure 6 (based on data in BRE Global 2014: 19) shows the 

proportion of BREEAM certified structures in Europe by its function. 

 

 
Figure 6. BREEAM certified structures by its function 

 

“Sustainable development is development that meets the needs of 

the present without compromising the ability of future generations to meet 

their own needs” (United Nations General Assembly (1987). Accessed on 

12.04.2017). Sustainability is a broad term and may be referred to in 

different forms, such as environmental sustainability, social sustainability, 

sustainable development, living and others. In construction industry the 

topic of sustainability is becoming very important, and encompasses 

numerous different aspects of it. From the 1990’s the environmental 

sustainability has gained strong momentum in the entire world. The focus 

was placed on energy-saving building constructions and minimization of 

carbon dioxide emissions in both manufacturing phase of the building 

materials and during the entire building lifetime. Both systems, LEED and 

BREEAM, attempt to achieve bringing the economical and ecological aspect 

of sustainability under one roof. Energy saving has become a buzzword 

during the last period of time, not only for raising prices of energy, but also 

for soaring political pressure on reducing carbon dioxide emissions through 

Office Industrial Retail Education Healthcare Multi-residential Other
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using renewable energy sources and innovative ways of thermal insulation. 

The structures are then subject to green building certification procedure. 

 

Structures being built in Slovakia do follow European trend described 

above, however, the certification activities of the buildings are falling behind 

activities performed in developed European countries. 

One of the main aspects of sustainability is recycling building 

materials. Currently, the tendency in the world and is to recycle and reuse 

as much of the building materials as possible in order to create a closed 

circle of materials and raw resources. Engineering and construction industry 

is the largest consumer of raw materials and other resources. The initial 

starting point triggering the idea of closing the circle was purely economical, 

as the prices of raw materials have been rising over the last period of years. 

One of the argument for change was the responsibility towards 

environment, while engineering and construction industry was guilty for as 

much as 60% od world waste generation.  

 

Slovakia, as part of the EU community, has in 2010 agreed to regulate 

both the sustainability of the constructions and will reuse all 

environmentally friendly products as a result of recycling building materials. 

The term recycling has become a buzzword in E&C industry, however the 

meaning is often being misinterpreted and misunderstood. Recycling means 

the reusing of the material on the same quality level as the original material. 

However, in E&C industry, in most cases such equality is not met, and 

therefore the term Downcycling should be used instead, because of lowering 

the initial quality through the process. Such downcycling process is often 

referred to as Cradle to Grave flow. Current trend indicates to turn this 

process into circular one, which tends to achieve a closed Cradle to Cradle 

cycle. “Cradle to Cradle was developed by William McDonough and Michael 

Braungart, two pioneers merging intentional design, chemistry, and 

products for industry… C2C is a beneficial design approach integrating 

multiple attributes: safe materials, continuous reclamation and re-use of 
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materials, clean water, renewable energy, and social fairness” (MBDC: C2C 

Certified product standard version 3.0 :1). In order to enable circular 

economy in E&C industry, building components must be separable, 

removable, regenerable and certificated. Circular economy thinking means 

maintaining access to both materials and resources for continuous and 

future living. Based on expending population and raising demands on living 

standards, this attitude seems to be a viable option to maintain the living 

standard even in the future. C2C expects continuous abandonment of 

composite materials and using non-toxic ones instead. The linearity should 

be turned into circularity and so enable to close the energy and lifecycle 

loop. Linearity in E&C industry could be illustrated as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Resource	Extraction Production Distribution Consumption Waste
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Figure 7 (adapted from Sommer 2016: 10) below shows the expected 

sustainable development and responsible energy usage and circulation in 

construction industry. 

 

 

Figure 7. Energy use transformation path in E&C industry 

 

 Energy required for operations 

 Construction materials outlay 

 Energy surplus 

 Construction materials circulating 

 

During the communism era thousands of apartments have been 

raised in Slovakia. Those, however, do not comply with existing norms in 

terms of energy consumption during building operations. The focus is 

currently in modernizing block of flats which are more that 30 years old, 

and significantly contribute to negative impact on environment, due to 

extremely low façades and roof thermal insulation standards. The current 

trend in lowering the need for energy using of existing structures, Slovakia 
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follows the movement in mitigating the negative impact thanks to lowering 

the energy required for operations (depicted in dark orange color in the 

chart). Construction materials outlay is needed to secure quality insulation 

systems and for instance replacing outdated low-effective and low–efficient 

sources of heating and cooling. These materials and systems are strong 

subject of innovation process, it is intended that manufacturing and lifetime 

using reach as low global ecological footprint as possible. The aim is to fit 

the structures with alternative sources of thermal and electrical energy, 

secondary water supply sources, effective waste energy recuperations and 

others, so that the constructions become self sufficient and in terms of 

energy balance, they produce more than utilize. Waste materials become 

source for new ones. This tendency is depicted in dark and light green colors 

in the chart.  

The overall outcome should be that buildings are producing energy 

surplus and the building materials can be returned into the circle and reused 

over again. Energy management systems and programs are able to reduce 

energy consumption of existing buildings by 20-40 per cent. The issue of 

energy consumption and building constructions producing energy surplus 

has been partially addressed by policymakers through European Energy 

Performance of Buildings Directive, however the lack of knowledge of users, 

consumers and developers about benefits and gains from such approach, 

the barriers are still present (MacArthur 2015: 83). As part of the goals in 

circular economy set for E&C industry, the buildings which are currently 

being planned and developed, are proposed to communicate with each 

other, to be energy-self-sufficient and healthy, and offer both modularity 

and flexibility for occupants.  

Most of the population lives in the cities (72%), with expected 

increase to 80% by 2020. The communication within buildings enhancing 

utilization is crucial for sustainable urban development and planning. 

Currently as much as 50% of city land is dedicated to infrastructure, while 

congestion in cities is accountable for alarming 2% of gross domestic 

product (MacArthur 2015: 19). Uneven utilization of the premises is an 
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issue, which could be by smart building solved. Even during working days 

and hours, only as much as 40% of European offices are used, despite high 

prices for space on expensive inner-city lands.  

Circular economy, sustainability and Cradle to Cradle principles, all 

look at the sustainable future from various points of view and attempt to 

address numerous aspects of the topic. The broader the perspective with 

focused actions, the quicker and more efficient the outcome of response.  

 

Based on the results of executing environmental policies in Slovakia,  

the level of environmental awareness among inhabitants is insufficient and 

not only in terms of the shift towards circular economy, but also the term 

itself is unknown. Slovak government in their declaration in 2016 stated the 

expected transfer towards low-carbon economy. However, the strategic 

plan, time-frame of the transition and budget allocation including financing 

options have not been executed and prepared. The thorough analysis, as a 

prerequisite to complex change, is still being formulated. The proportion of 

circularity within Slovak economy is not known and clear. The Ministry of 

Environment of Slovak Republic sets its priorities to changing and adapting 

the attitude and mindset of all possible layers, including consumers, 

entrepreneurs and politicians. It is understood that the involvement of all 

stakeholders is necessary to reach the expected target, which expects 

responsible approach from each of them (European Comission 2016: 1-3). 

MESR serves as a managing authority for the Operational programme 

Quality of Environment. Investment activities in the scope of waste 

management and recycling, water management, power industry and 

climate protection supports the idea of circular economy in Slovakia. The 

result of an international conference named Shift towards green economy 

organized by MESR in 2016 lead into creation and support of the knowledge 

forum called Bratislava process for green economy. This conference was 

subsequently followed by green national workshop for business entities and 

the activities initiated at that time are continuously ongoing.  
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In terms of waste management, the focus is set to minimizing the 

waste generation. Currently there are numerous actions being taken to 

increase the rate of recycling and simultaneously decreasing the amount of 

dumping. MESR regularly annotates plans and draft of legislative changes 

in order to incorporate direction towards sustainability. Slovak Agency of 

the Environment claims that the voluntary instruments on environmental 

policy serve as a very important element of the expected shift towards 

circular economy. The most effective seems to be the green public 

procurement and the scheme of environmental management and 

environmental product labelling. Those are being realized with support of 

the Slovak Agency of Environment. Measures concerning sustainable 

production and consumption, verification of environmental technologies, as 

well as an overall environmental footprint of products and organizations are 

all being monitored by Slovak authorities strictly. All these measures have 

in common that they are understood as a preventive precaution. The entire 

product and service lifetime are being taken into account and measured. 

EMAS is a scheme for environmental management and audit. The 

companies are being motivated to raise and enhance their environmental 

output and responsibilities above legislative minimum. EMAS is founded by 

EU and offers the organization solutions in their current key challenges, as 

for instance an effective utilization of sources, climate changes and social 

responsibility including environmental and sustainable aspect.   

 

Environmental labelling, which is used in Slovakia for the products, 

services, manufacturers and distributors, has two forms: first is an 

Environmentally suitable product issued based on the Slovak acceptance 

scheme, or an Environmental EU label based on European acceptance 

scheme. Voluntary measures of environmental policy create a space for 

innovation in this sector, raise the competitiveness on the market and prove 

the environmentally positive attitude of the business towards the 

surroundings. This labelling enables the conscious consumer in their choices 

towards green products and services.  
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Slovak legislation created an action plan, which is focused mainly on 

the scope of manufacturing, consumption and waste management. The 

most important measures included in the plan are demands on renewability, 

modernization and recycling of products including basic building materials, 

optimization of processes involved in waste recovery and reducing of 

utilizing dangerous und unhealthy materials.  

For the construction industry, one of the most alarming issue and 

challenge is the waste management. “Construction and demolition waste 

(CDW) is one of the heaviest and most voluminous waste streams 

generated in the European Union. It accounts for approximately 25% - 30% 

of all waste generated in the EU and consists of numerous materials, 

including concrete, bricks, gypsum, wood, glass, metals, plastic, solvents, 

asbestos and excavated soil, many of which can be recycled. Despite its 

potential, the level of recycling and material recovery of CDW varies greatly 

(between less than 10% and over 90%) across the European Union. If not 

separated at source, CDW can contain small amounts of hazardous wastes, 

the mixture of which can pose particular risks to the environment and can 

hamper recycling” (European Commission: Environment, Construction and 

Demolition Waste. Accessed on 06.03.2017). Based on the Figure 8 below, 

the contribution of waste generated by construction industry to total waste 

generate is in Slovakia significantly lower, in comparison to the figures in 

the European Union. Referring to Figure 9, Slovakia’s performance in 

recycling the waste is comparable with average  figure of European Union 

countries. Figures 8 and 9 based on data from Eurostat Treatment of waste 

by waste category, hazardousness and waste operations. Accessed on 

06.03.2017. 

The need for the improved use of natural resources in this sector has 

been recognized at the EU level. This is reflected in the challenging target 

that has been set to increase the recovery and recycling of C&D wastes 

across Europe 70% by 2020. 
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Figure 8. Industry waste statistics - EU vs. Slovakia 

 

 

Figure 9. Waste treatment - EU vs. Slovakia 

 

Involvement of key stakeholders is crucial in order to start the positive 

change towards sustainable waste management. There are three key 

groups which could affect the shift: 

• Policy makers – can use life cycle thinking and assessment to support 

policy directions and choices at the European, national, regional and 

local level.  

• Businesses, local authorities and government – can use life cycle 
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thinking and assessment in designing projects, in materials 

procurement, in setting site waste management targets, and in 

communicating their environmental performance.  

• Contractors and site managers – can use life cycle thinking and 

assessment to demonstrate the environmental performance of 

management techniques and to identify efficiencies that can also lead 

to cost savings.  

(JRC Scientific and Technical reports 2011: 2-3). 

Actions of Contractors in Slovakia 

Based on Annual Reports of market leaders in Slovakia, such as Skanska, 

Strabag and Hochtief, strive to develop and construct buildings and 

infrastructure that have near-zero environmental impacts during 

construction and operation. Their green strategic tools include energy, 

carbon, materials and water criteria, which all have been defined as key 

environmental aspects to be influenced. The target is to construct energy 

positive buildings, creating energy surplus as of the first year of operations. 

For instance, Skanska managed to reduce embodied carbon by 7% by 

implementing their green measures. In terms of material usage, 

construction materials being utilized aim to be environmentally responsible, 

while the vast majority of construction waste diverted from landfill. 

Purifying rainwater for human consumption is one of the most important 

effort towards so-called net-zero water. These companies understand that 

close collaboration with customers and entire supply chain is necessary. 

Their business units act based on an environmental plan, where full 

integration between green performance and operational efficiency is 

established and regularly being reported through green revenues (Skanska 

2016: 68). 
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2.2. Sustainable project management tools 
 

Construction environment has some unique characteristics, which 

shape the entire industry. First, as shown in Table 2,  each construction 

project has numerous stakeholders with diverse, contradictive and 

sometimes even simultaneously exclusive interests and needs. The table 

below summarizes most important stakeholders who are present by vast 

majority of construction projects. Furthermore, the position of each 

stakeholder represents their major occupation during respective project 

phase. 
 

Preparatory phase Realisation 
phase 

Operation 
phase Idea and intention Planning 

 

Investor/shareholders General architect General 
contractor Tenants 

Funding authorities General planner Subcontractors End users 

Municipal and state 
authorities Specialist planners Suppliers Facility 

management 

Customer Local architects Manufacturers Maintenance 

Government Tender specialists Technical 
supervision Neighbours 

 Consulting company Project 
management 

Local 
stakeholders 

Table 2. Main stakeholder groups involved in development process 
 

Nowadays, still, the construction process is a linear and generally 

sequential, inhibiting knowledge and experience exchange between 

individual project steps and stakeholders. The project itself is not 

considered as a common aim, but rather as a result of consequential 

individual activities. It is not an exception, when the result of the entire 

construction project very much differs from the initial idea of the project 

owner and investor. The communication between project stakeholders is 

not being supported. Not only the budget is often overrun and time-

schedule of construction project distorted, but also the expected quality and 

value is not reached. There are several reasons for that.  
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The communication between project stages lacks. Customers are very 

conservative and often dispose of only a vague and unclear formulation of 

their development idea. Hired architectural studios work on the master 

design and attempt to make it most coherent with client’s idea. Afterwards 

the general planners are involved and contracted to work deeply on the 

functional designs, including numerous specialist planning statics of the 

building, heating and ventilation, fire safety etc. As a common practice, the 

architectural design must be adapted based on general planner’s 

requirements. Here meets the interest of visual and functional design in the 

planning stage. The client is put under pressure, as such adjustments 

contradict with their initial idea. Poor development stage supervision during 

the preparatory phase of the projects together with poorly qualified and 

unexperienced architects and planners, often end up in overrunning the 

intended budget of the client. Further adaptation to the plans are therefore 

required. This feedback loop is time-consuming and always lead to 

removing from the initial master design.  

During the planning phase, the tendering process of a general 

contractor is carried out. Contracts between clients and contractors are 

becoming very complex, as well as the dispute resolution articles are 

considered with extremely high importance. The trend proofs increasing 

tendency to transfer risk from client’s side to contractors. Construction 

companies in turns expect flawless and feasible building plans, based on 

which the construction project will meet both qualitative and security needs, 

and European standards. However, the projects and plans have often 

numerous different places worth improvement. As a response of 

construction companies to the suboptimal quality of plans, based on 

contractors’ experience and professional attitude towards quality, further 

improvements are made. Again, adapting ready-to-build plans produces 

mediocre results from client’s point of view. Taking into account the fact 

that the actual building process may start with a delay of even two years 

after some of the part of the project documentations were created, some 

materials or suppliers are not available on the market anymore. As an 
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outcome, those need to be replaced by adequate variation leading to 

repeated plan adaptation, which might have further consequences on other 

technical parts or solutions. The established time-frame for the construction 

is therefore often exceeded and the result varies significantly from initial 

intention of the customer.  

 
 

 
 
 
 

 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

Figure 10 adapted from (World Economic Forum 2016: 26). 
 

 

The impact of the changes on the project are depicted in Figure 10. 

There are two main aspects, which have significant impact on the intensity 

of the changes occurring. First are the project stakeholders and second, is 

the non-uniform data and working platform.  

In the table above, it is possible to observe a rather static and non-

overlapping positions and scope of interest of respective stakeholders. Such 

project organization and managing attitude hinders collaboration and 

exchange of both experience and knowledge. Co-locating of teams in such 

system is not present. Status quo in Slovak project development is that the 

stakeholders act as isolated units and collaborate to only necessary extent.  

Time required to 
incorporate changes 

                  

Cost of change Easiness to 
change 

Frequency of modifying 
construction plans 

 

Idea and	Intention Design	and	Planning Construction Operation

Figure 10. Aspects of construction plan modifications 
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Currently, vast majority of the construction projects does not operate 

on common unified data platform. Architects use their own systems, which 

expects adaptations when presenting their designs to clients. General 

planners and their specialist planners use closed CAD systems, where the 

collaboration between engineers is difficult. The plans created by each 

specialist must be layered on top of each other in order to detect possible 

interactions and defects in the plans. CAD systems do not allow 

incorporating acoustical and solar studies within the project, those parts 

must be outsourced to different specialist. So the general planner has to 

align up to twenty different inputs and plans to his master design plan. In 

this point, significant errors occur, when possible collisions between 

respective plans are not spotted. Those, however, will escalade during 

realization phase. Furthermore, facility management companies during 

structure operations work again in their own platforms and systems. After 

realization phase, facility management needs to design the entire building 

in their own systems. Such processes expect immense amount of both costs 

and time, and more importantly, the space for error creation rises.    

 

Comparing to many other industries, the construction and 

engineering industry is behaving rather slow at technological development 

and industry attitude towards innovation is vague. One of the best examples 

of slow adaptation of new technologies in Slovakia is the system of planning 

and project collaboration, i.e. cumbersome shift from CAD (Computer Aided 

Design) towards BIM (Building Information Modelling). While the 

transformation from drawing in hand to two dimensional CAD planning is 

considered to be rather incremental innovation, the shift towards BIM is 

regarded as radical innovation. BIM represents a very strong tool and could 

be used during the entire project lifetime, beginning with the idea phase of 

the investor up to project completion and managing the facilities and 

energies during entire structure lifetime. This innovative tools cures many 

pains of current suboptimal investment and construction process in 
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Slovakia. BIM software is the tool which does not only enable engineers to 

put together the model of the entire building including all specifications, but 

also build immense data depth. These hidden data are required for the 

actual construction process, determining the sequence of the processes and 

parts production, as well as construction costs. It supports and enables 

collaboration and communication between stakeholders, engineers, 

different groups of planners, construction companies, their suppliers and 

manufacturers. As the general planner has the option to choose which parts 

of the model will be shared with certain stakeholders, the so called Big-

room organizational approach could be easily reached. Such integrated 

project delivery system is a win-win model from investor’s and general 

architect’s point of view. In the initial design phase of the project, such 

software enables quick and effortless adaptations of the master design. The 

planning process, however, becomes more complex in terms of higher 

expectations on engineers’ IT skills. The reason for the slow adaptation of 

BIM in Slovakia, is inadequate transformation knowledge and Slovak 

investors’ and architects’ risk-averse behavior. The number of ongoing 

projects does not allow easily to switch from one system to another, as the 

architectural studios do not dispose of sufficient human resources, which 

could be allocated on BIM education and working on pilot BIM projects. It 

is possible to observe that even some of the projects have been initially 

started on the innovative BIM platform, in the first half of the planning 

process have been switched back onto CAD platform, based on wrongly 

perceived insufficient outcomes of the system compared with old platforms.  
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Figure 11 shows the fundamental difference between the two project 

planning platforms. If amount of time spent on planning with two 

dimensional CAD systems is considered as 100%, then BIM planning 

occupies no more than 50-80% in comparison to traditional planning 

capacities. Secondly, the distribution of the time is different. By BIM 

planning, majority of time is spent during idea and intention phase of the 

project. That in turns endorse complex design attitude at the very beginning 

of the project and enables 360-degree feedback on the design. The 

alternations to the design and even adaptation of master idea are in the 

start phase up to 10 times less costly, than during actual planning or even 

construction phase of the project. Third major difference is described by the 

fact that BIM planning can serve as a database for facility management and 

modernization over the utilization of the construction itself, till the end of 

the project lifecycle. 

Application of BIM systems is an essential building block of making 

the Engineering & Construction industry in Slovakia sustainable. Using this 

platform has consecutive and far-fetched incidents. Not only it saves a lot 

of time, expenses and human resources demand during both preparation 

and construction phase of the project, but radically raises the quality of the 

Idea and	Intention Design	and	Planning Construction Operation

Two dimensional CAD workflow BIM Workflow 

Figure 11. BIM vs. CAD Workflow 
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outcomes of respective processes. Moreover, it provides all stakeholders 

with digital representation of building’s characteristics, during the entire 

lifecycle. As commented on earlier, in E&C in Slovakia there is a shortage 

of collaboration between project stakeholders and planners’ specialists. The 

efficiency in construction industry, as opposed to others, has been falling 

over last period of time. As depicted in Figure 12. Overview of productivity 

improvement over time – manufacturing vs. construction industry, the 

productivity in manufacturing has almost doubled over last 16 years, unlike 

the productivity of construction industry which has even slightly fallen. 

 

 

Figure 12. Overview of productivity improvement over time – 

manufacturing vs. construction industry (McKinsey.com: The construction 

productivity imperative 2015) 

 

The companies within construction industry cannot realize their full 

potential on their own. The industry is one of the most fragmented in the 

world and relies heavily on local and informal markets. Such practices lead 

to talent mismatch and losing the best practices. The flawless collaboration 
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and cooperation of all participants along the value chain and throughout 

entire project life cycle must be supported, to reach common goals. 

BIM unlocks the potential to share knowledge within the project and 

between stakeholders. Current situation however, expects more than 

collaboration within single project, but rather sharing the knowledge 

between projects. The knowledge transfer fails due to to several factors. 

First, at current organizational structure of the construction projects, where 

none of the involved stakeholder remains during all project stages, the 

interest of determining strength and weaknesses of the project fades, or is 

being distorted by partial milestone evaluations. Secondly, construction 

projects are considered to be all different, in terms of budget, architecture, 

client’s expectation and character of the structure itself. This misleading 

understanding of the project leads to neglecting the importance of high-

perspective project monitoring. In comparison to other industries, the 

processes are not continuously tracked and the data collection is rather 

weak. Early project planning method based on both historical data and 

experience mitigates future budget and time overruns. 

 

Figure 13. CAPEX overruns (McKinsey.com: The construction productivity 

imperative 2015) 
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Based on the data from McKinsey & Company as depicted in the 

Figure 13, as much as 98% of projects incur cost overruns or delays, while 

the average cost increase is 80% of original value and average slippage 20 

months against original schedule. These lead to significant pressure from 

project owners, investors and public tax payers. Some of the reasons of 

such behavior might be industry fragmentation, lack of cross-functional and 

value-chain cooperation, as well as stagnant approach to project 

management, which has failed to evolve and address the rising complexity 

and disruptions from outside political or investor risks (Future of 

Construction: 2016). 

Incurred damages by such disorganization include poor payment 

discipline. In Slovakia, based on CEEC research, every fifth construction 

company is threatened by bankruptcy owing to investors’ insolvency. Being 

more precise, up to 25% of all invoices are overdue and an alarming amount 

of 12% of them are irrecoverable. The most suffering are small and medium 

enterprises, which are victims of liabilities from investors of big construction 

companies. The research states that the payment discipline has 

deteriorative trend over last four years. The reason for not paying the debts 

is in 89% cases insufficient funds or insolvency, and by as much as 82% of 

cases the reason is the resentment to pay at all. Slovak market and 

investors are very price-sensitive. The over-preference to lowest price bid 

in the tendering phase of the contractor is deeply embedded in the 

development process, so the low-price priority is pushed down on the entire 

value chain. Quality, innovative design, durability, and utilization of 

environmentally friendly materials are all subordinated to low price criterion 

preference. 
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3. Empirical investigation and comparison with 
theoretical knowledge 

 

3.1. Description of the investigation process 
 

In the empirical part the master thesis, theoretical background and 

literature research is combined and crosschecked with opinions of 

experienced experts from E&C industry. Numerous interviews from 

professionals representing main stakeholder groups were conducted and 

valuable insights, views, proposals and solutions collected. Interviewed 

stakeholders are involved in the whole construction lifetime process starting 

with development idea till the operations of finished structure, i.e. 

architects, construction engineers in the role of planner, CEO of established 

medium-sized construction company, senior development manager 

academic professor, civil engineer and architect focused on the topic of 

sustainability.  
 

Interviewee Occupation 

Dipl. Ing. Richard Cechovic CEO of a construction company (SME)  

Dipl. Ing. arch. Branislav Husarik Architect, Owner of an architectural 

studio 

Dipl. Ing. arch.Peter Janecek Architect and urban-planner, Owner of 

an architectural studio 

Dipl. Ing. Juraj Jadron Senior development project manager 

at an investment group 

doc. Dr. Dipl. Ing. arch. Roman 

Rabenseifer 

University teacher focused on 

sustainability topic 

Table 3. List of interviewees 
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The findings collected from the interviews are rather in line with 

research based on literature and articles, however, majority of the 

interviewees discussed extra one strong factor causing unsustainability, 

which will be described below. 

 

The interviewees unambiguously expressed a unified concern about 

the pushing necessity of coping with current negative situation in 

construction industry in Slovakia. 

 

Transcripts of the interviews are not included in the master thesis, 

however audio recordings from the interviews are available on an attached 

CD. 

 

3.2. Construction project management practices 
 

All stakeholder groups involved in the interviews identified as the 

most critical factor of unsustainable development process being immature 

project management style and system unable to handle the complex 

process of project documentation creation and synchronization, 

communication between stakeholders and knowledge transfer between 

projects. 

 

3.2.1. Low quality of project documentation and it’s 
impact on construction companies  

 
All interviewees agree that the low quality standards of project 

documentation are one of the causes of unsustainable situation, as it has 

not only fundamental, but also far-fetched qualitative and financial 

consequences on the project itself and on the stakeholders involved. The 

gist of the problem is in unclear formulation in the ideation phase at the 

very beginning. During the drawing phases and project documentation 

growth, the inputs from investors vary significantly. Architects and 
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planners2 point out that in common practice, expected drawing phase takes 

up to two to three times longer than expected owing to amendments 

required to implement based on investor’s assignment. Both construction 

companies and architects have the experience of demand on adjusting the 

project documentation even during execution phase of the construction 

projects. Cechovic makes the point that the investors are able to hand in 

the complete project documentation on the beginning of the realization 

phase only in 50% of the projects3. He further mentions that the 

documentation is often on a very low quality and contains serious mistakes 

making it difficult or even impossible to construct based on such plans. The 

role of general planner is often underestimated and results in non-

harmonized projects parts. Respective projects parts, when not coordinated 

in the plans, cause severe problems during not only construction process, 

but even cause profound challenges during operating and using the 

structures and premises. For contractors that means significant time delays 

and cost overruns caused by suboptimal planning bases. According to 

Cechovic, as much as 80% of overall construction costs overruns stem from 

the poor project documentation. In absolute numbers, these expenses 

account on average for 7% of entire construction cost expenditures. 

Furthermore, for the very same reason are time-schedule overruns 

originated, according to Cechovic4. Surprisingly, architects and planners are 

very much in line with the views of contractors. They support the fact that 

investors making substantial amendments to plans in the preparation 

phase, consumes both financial and time sources of the contracted 

architects, which should be instead addressed for enhancing and 

coordinating the original plans5. In construction industry in Slovakia, has 

such a degree of project quality became a common practice and industrial 

standard.  

                                                
2	Personal interview B. Husarik, P. Janecek (2017)	
3	Personal interview R. Cechovic (2017)	
4	Personal interview R. Cechovic (2017)	
5	Personal interview B. Husarik, P. Janecek (2017)	
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3.2.2. Risk and gain transfer in contracts   
 

Cechovic further suggests that suboptimal technical solutions and 

designs, or even missing information in the architectural drawings and plans 

are expected to be solved by contractors during realization of the works6. 

Investors or construction project management companies include in the 

contracts between general contractor and investor a clause, binding the 

contractor to study the project documentation in detail in a short period of 

time after receiving the realization plans and are obliged to claim any 

possible defects, limitations and incompleteness in the building plans. 

Otherwise any necessary adaptations of the plans and solution of the details 

will be performed by contractors. Investors insist upon this clause in the 

contracts as the responsibility of the correctness of the plans is shifted onto 

contractors and such attitude is mistakingly considered to save time in the 

preparation phase of the project, however, the challenge of the 

incompleteness of the plans is just being shifted on the contractor’s side. 

Both planners and contractors oppose such common practice in contract 

management and express their concern about shifting the responsibility of 

planning towards wrong direction, i.e. from highly experienced and 

educated architects and planners in direction of lower-expertise and 

scarcely-financed contractor side7. Such practice brings significant 

challenges not only for the contractors, but in turns even fro the investors. 

The reason for this is that the solutions brought up by construction 

companies often are not in line with initial investor’s idea and planner’s 

design. Cechovic points out on the fact that the results of planning activities 

by contractors during realization process are often subject of enforced 

reworks from investors’ point of view and which gets costly for the 

contractors8. 

To summarize the negative outcomes resulting from above stated 

shortcomings, owing to only limited rate of knowledge-sharing between 

                                                
6	Personal interview R. Cechovic (2017)	
7	Personal interview B. Husarik, P. Janecek (2017)	
8	Personal interview R. Cechovic (2017)	
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projects, the mistakes are being repeated and and quality of the 

construction plans stagnates. Investors rush the preparation phase of the 

projects, where specialist should take adequate time for drawing plans, and 

instead, from stronger investor’s position push contractors to compensate 

and patch mistakes in the plans during realization phase. However, 

contractors do not possess sufficient know-how and expertise to handle this 

task, which results in only mediocre construction projects affected by 

significant budget- and schedule- overruns.  

 
3.2.3. Early contractor involvement 
 

In terms of project management topic during preparation phase of 

the project, Cechovic sees the real source of the problem in not supported 

communication between key stakeholders, as the investor, architects, 

planners and construction companies9. He further claims that the know-how 

collected during realization phase of the construction projects by the 

construction companies is often lost, moreover the planners and architects, 

as well as investors, do not ask for feedback collected. On of the efficient 

project management tool, is to involve contractors and construction 

companies in the development process as early in the preparation as 

possible, in order to implement practical experience of contractors in the 

projects, so that adjustments of the plans during construction process is 

minimized and technical solutions are being complexly handled by planners, 

not by low-expertise workers on the construction site. Contractors would be 

willing to support architects and investors in the early phase, however the 

invitation from investors to join the development process sooner is very 

rare. Developers do not have positive experience with such attitude, as the 

contractors being involved in early phase tend to modify the projects and 

plans significantly to benefits of the contractors, as an example Jadron 

states high degree of repeatability which leads to similarity or even 

regularity of the projects, and low standard of innovative solutions and 

                                                
9	Personal interview R. Cechovic (2017)	
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technologies stemming in higher risk during execution and indeterminate 

possible expenses during the guarantee period for the contractors10.  

 

3.2.4. Design-build contracting method 
 

One of the effective project managerial tools, which could solve this 

challenge is so called design-build contracting method. This type of 

contracts is used when both, the planning and construction itself are carried 

out simultaneously during the execution phase of the construction project. 

In design-build concept architects and planners work on master design 

based on investor’s assignment, rough and non-detailed plans are drawn. 

Architectural rendering of the structure, however, is strictly included and 

defined in these plans. Investor is the owner of the project, architects and 

planners are authors. Design-build contracts between investor and 

construction companies are usually written by investors. The contractors 

are then responsible not only for building, but also for drawing detailed 

realization plans. These must be consulted with architects as the authors of 

the project and must adhere into settled set of rules created by planners 

and architects. The investor and project author prepares a request for 

qualification.  

 

Advantages and disadvantages of design-build contracts 

 

There are multiple benefits behind design-build contracts: 

• the designing phase of the project is considerably shorter 

• planners and designers work in close cooperation with builders, 

which minimizes information gap and leaks, supports 

implementing practical experience from construction straight 

into plans 

                                                
10	Personal interview J. Jadron (2017)	
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• building based on such plans reduces extent of realization 

phase 

• customization on unique construction conditions is possible 

• the plans are gradually being produced as the building 

proceeds 

One of the most severe challenges incurred in the design-build contracts 

includes correct alignment of the final design generated and contracted by 

construction company and the initial idea of the architects and planners. 

That is why frequent authorization of realization building plans is necessary. 

  

In summary, design-build contracts is considered to be an innovative 

contracting method minimizing communication issues between project 

stakeholders, reduces planning phase project time and supports 

implementing experience of builders in the plans. So the mistakes are not 

repeated, project time schedules are shorter and so the investment returns 

quicker, and the costs incurred in design adaptation during realization phase 

of the projects are minimized. Based on the conducted interviews, 

construction companies, architects and designers understand huge 

potential of design-build contracts and would support such projects. From 

their experience, only every one in ten construction project is contracted on 

design-build concept, as those are investors are not in favor of this concept. 

Jadron and others suggests that the final design conducted by designers of 

the construction companies differs significantly from their initial idea 

(simultaneously they understand that this downside might be mitigated by 

engaging effective communication channels between project author and 

designers). Second reason, for not choosing this type of contracting 

concept, is according to Jadron the fact that the designers of the 

construction companies tend to standardize the simplest solutions and as 

an outcome, the projects look very similar and lack authenticity, as opposed 

to prevalent concept when architects and designers are responsible for 

entire project documentation.  
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3.2.5. Possible ways of improvement 
 

 Based on the interviews and the literature, the fundamental key for 

improving the situation is adapting the mindset of investors and create a 

business culture, which perceives a successful construction projects to be a 

common aim. Consultancy companies, as well as the construction project 

management teams should focus on supporting the investors in retreating 

from the strong project owner position shifting the responsibilities on 

planners and construction companies11. The contracts should be more 

balanced, where gain and risk is fairly distributed between builders and 

investors. Interviewees would expect from the project management 

companies to adapt modern and innovative management tools enabling and 

supporting clear information and data sharing not only between 

stakeholders in the project, but even between construction project 

themselves. Furthermore, once the investors identify the building 

companies as a responsible partner not only during construction phase, but 

also as a subject able to bring value during planning and preparation phase 

of the project.  

 Fair and open attitude towards all project stakeholders from the 

beginning of the development saves significant amount of investment costs 

and could create better results closer to investor’s expectation and 

architects’ design. 

 Innovation is essential. All interviewees agree that processes, 

contracting methods, and general attitude of developers are outdated and 

do not comply with current fast changing environment in Slovakia. They 

identified the investors’ stakeholder group as a main trigger to change.  This 

group is able to change linearity in construction process into circularity, 

where the experience is shared, the resources and environment are 

significantly saved and the outcome of the development process is feasible 

and sustainable12.  

                                                
11	Personal interview J. Jadron, R. Cechovic (2017)	
12	Personal interview J. Jadron, R. Cechovic, B. Husarik, P. Janecek (2017)	
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3.3. Building information modelling implementation 
 

3.3.1. Introduction to BIM 
 

The stakeholders involved in the interview jointly raised the 

concern of rather slow and very limited implementation of building 

information modelling (BIM) tools into construction development 

process. This concern is very aligned with findings in the literature, articles 

and reports from conferences. All three main stakeholder groups, namely 

investors, architects and builders see immense opportunity to mitigate 

negative impact of poor project management practices and imperfectly 

managed designing phase by implementing BIM in construction 

development process13. Both Husarik and Janecek have only limited 

experience with applying this system from the very beginning of the project 

creation – in the ideation phase. According to them, BIM offers extensive 

opportunity for open and clear communication and understanding of design, 

mass and impact on existing build-up area between project owners, i.e. 

investors and design authors, i.e. architects and designers14. This point is, 

based on interviews with architects and planners, key to smooth and 

unambiguous project definition. As one of the reason of unsustainability is 

poor project documentation and idea formulation, this technology 

minimizes the possible differences and misunderstandings between key 

project stakeholders. BIM not only speeds up the design phase, but also 

supports coordinating the aspects of design and heavily supports circularity 

in development process. 

3.3.2. Impact of BIM on circularity in construction 
industry 

 

 The interviewees see following key advantages and opportunities of 

using BIM in the construction development process: 

 

                                                
13	Personal interview J. Jadron, R. Cechovic, B. Husarik (2017)	
14	Personal interview B. Husarik, P. Janecek (2017)	
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Clear understanding of the design 

 

In the early design phase and during the ideation process, using 

virtual 3D model of the planned structure incorporated in interest green- or 

brownfield- area makes it easier and more straightforward for the architects 

to present their design, whereas investors, local authorities and community 

could easily understand architect’s proposal. The misunderstandings 

between investor’s guardrails set for the project and architect’s design is 

significantly lowered and potential adjustments to the design are possible 

in the early phase with only limited negative impact on the project budget 

and time-schedule. 

 

Open communication 

 

Using BIM in ideation phase, interviewees have positive experience 

that the non-technically oriented, but still key project stakeholders, as for 

example shareholders, local authorities, communities, are much easier to 

be presented the design and the negotiations with those groups are more 

comfortable to perform. According to Jadron, BIM as an enabler to open 

communication, easiness of incorporating feedback from key stakeholders 

on the architectural model and overall planning idea, might be key to 

sustainable development process15. He further thinks that up to 20% of 

investment costs could be saved in following forms, if the initial phase such 

open project presentation and amendments could be made: master design 

is specified, agreed upon and signed in the very beginning of the 

development process, and so in later project phases, only limited capital is 

spent on project adjustments. Second very important form of saving 

finances is the early agreement and even support of local community and 

authorities, which leads into smooth and lean construction process and 

supports sustainable development with “licence to operate”16. 

                                                
15	Personal interview J. Jadron (2017)	
16	Personal interview R. Rabenseifer (2017)	
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BIM an its positive influence on project plans quality 

 

Project documentation quality, based on which the structures are 

being built, is rather low. Investors and builders see great advantage and 

opportunity in BIM to raise the quality, accuracy and increased level of detail 

of the project documentation17. Using one shared model, which could be 

used accessed by all architects, designers, planners and specialists at the 

real time, would be a strong tool to reducing errors due to lack of project 

documentation coordination, which is one of the most fundamental role of 

general planner. Those errors are currently being unveiled during realization 

phase when project under construction, which is causing serious problems 

for construction companies, and generate unexpected costs for builders, 

reworks, and according to Cechovic, are accountable for almost as much as 

one third of the waste generated on the construction site18. Cechovic further 

claims that one of the major advantage of BIM platform is the ability of the 

system to highlight and plan the construction and even operations of the 

structure in advance in the planning phase. If designed higher proportion 

of prefabricated parts, the manufacture and assembly of components during 

construction. According to Cechovic, significant amount of direct costs on 

transportation and inventory could be saved and manufacturing of parts 

planned leaner19. 

 

BIM an its positive influence on project costs and the 

environment 

 

Based on the interviews BIM goes hand in hand with environmentally 

friendly construction and operation of the buildings. First of all, investors 

see BIM as a powerful tool, which enables the project team to experience 

the entire structure within existing area, understand and optimize impact 

                                                
17	Personal interview J. Jadron, R. Cechovic (2017)	
18	Personal interview R. Cechovic (2017)	
19	Personal interview R. Cechovic (2017)	
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of the planned technologies, materials and even building mass concept on 

the entire construction life cycle, including operations of the structure, 

ending with demolition or refurbishment stage. The ability to consider and 

influence the entire life cycle is key. “For instance, a minimal increase in 

upfront costs of approximately 2% to support optimized design might lead 

into on average total life cycle savings of 20% on total costs” (World 

Economic Forum, 2016: 10). According to Jadron, their investment group 

approaches the project with much greater focus on environment, waste 

generation, energy effectiveness, when such calculations and estimations 

are disposable for the entire project life cycle, and very effective measures 

to mitigate negative ecological footprint could be taken already during the 

ideation phase of the project20. As an outcome, designers could then adjust 

the project with emphasis on indoor environmental quality, waste and water 

management, design materials based on positive proportion between 

recyclable and non-recyclable materials and incorporate innovative 

technologies. According to Jadron, this tool is extremely powerful in a two-

way communication between authorities and investors when creating 

development project. “On one side, there are directives on Environmental 

Assessment, which aim to provide a high level of protection of the 

environment and to contribute to the integration of environmental 

considerations into the preparation of projects, plans and programs with a 

view to reduce their environmental impact. They ensure public participation 

in decision-making and thereby strengthen the quality of decisions” 

(European Commission: Environmental assessment).  BIM acts in this phase 

as a crucial mediator between above stated directives and tangible 

investment idea. For architects and investors, it is then much easier to 

create a functioning intersection between them and as a result, such 

collaboration has positive impact on environment. The projects and 

programs co-financed by the EU have to comply with the Environmental 

Impact Assessment and Strategic Environmental Assessment Directives to 

                                                
20	Personal interview J. Jadron (2017)	
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receive approval for financial assistance. Jadron accepts the BIM as a key 

role in making the development process more transparent even in this 

sense, and according to his experience, this tool helped significantly in 

obtaining requested financial sourcing from the EU21. Hence the Directives 

on Environmental Assessment are crucial tools for sustainable 

development. The topic touches significantly builders as well, as the 

projects constructed based on BIM model, creates significantly less waste 

during construction process, and Cechovic further claims that based on the 

model created, the construction companies may prepare their distributors, 

subcontractors and manufacturers very precisely, materials are delivered 

on time and in exact amounts, which has positive impact on environment, 

please follow Figure 14 below22. 

 

                                                
21	Personal interview J. Jadron (2017)	
22	Personal interview R. Cechovic (2017)	
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Figure 14. Idea of circularity in construction project life-cycle (World 

Economic Forum, 2016: 35) 

 

3.3.3. Identified barriers hindering implementation 
 

Insufficient adaptation through value chain 

 

Designers and architects see the benefits of using BIM, under the 

condition that the entire chain of planners, designers and architects 

involved in the designing process adopt this drawing and modelling 

platform23. So that the hidden information in the model, the dependencies 

                                                
23	Personal interview B. Husarik, P. Janecek (2017)	
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and connections are not lost in the creation value chain. However, in Slovak 

construction industry, the level of adaptability to innovations such as BIM, 

is rather low. In turns it often happens that each stakeholder group works 

in their own systems, which are compatible only to a limited extent, the 

perspective on the project as a whole is gradually lost. That in turns creates 

significant tension between project owner and project authors, because 

project documentation resulting from hybrid platform drawing tools, i.e. 

combination of BIM, CAD, and others, are by experience of even lower 

quality than projects delivered from only single drawing platform. BIM will 

realize it’s full potential, once it will be accepted and adopted through the 

entire chain and even, will become an industry standard. Interviewees are 

the opinion that technology suppliers should seek hot to overcome 

interoperability issues and integrate all disciplines.  

 

Risk of high repeatability 

 

Based on the interviews with architects and investors, BIM inherently 

brings the threat of repeatability both in design aspect and technical 

solutions of details. The common specifications and details are used across 

projects. This comes with the system how the models are built. The system 

expects that the designers and planners generate and build their own 

components and material libraries, which are then repeated and used in 

subsequent projects. Creating such libraries in BIM is, as opposed to CAD 

drawing procedure, considered to be time-consuming and expects high 

technical and IT skills. Investors has the experience that BIM projects lose 

significantly on authenticity and significant proportion of the design is 

copied and repeated. However, at the same time it is true that 

standardization, modularization and enhanced rate of prefabricated 

components in structures might have positive impact on construction 

process, costs, lean and sustainable development. Cechovic with his opinion 

opposes view of architects and investors. From perspective of builders, he 

would greatly welcome higher rate of standardized technical solutions and 
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details, as the productivity in construction could receive a substantial 

boost24. The standardization of components brings many benefits, including 

a reduction in construction costs, lower rate of interface and tolerances 

problems, higher certainty over outcomes including lower rate of 

overworks, reduced maintenance costs during building operations, and 

more scope for recycling and reusing. Modularization adds to the 

advantages of standardization, by increasing the possibilities for 

customization and flexibility, and helping to realize the potential of 

prefabrication in a factory-like environment. In Slovak working 

environment, the shift of creating and building elements from lower-skilled 

construction site environment to high-competent factory-like setting, would 

enhance the quality of results significantly.  Prefabrication would increase 

construction efficiency, enable better sequencing in the construction 

process and reduce weather-related holdups. Cechovic thinks that it 

becomes possible to reduce a project delivery times and construction costs 

in comparison to traditional on-site construction methods. He further 

supports the idea of prefabrication with the fact that the construction 

processes which comes with higher degree of prefabrication are safer to 

perform and create more secure working environment for the workers. 

Prefabrication can be applied in a wide variety of project types, ranging 

from residential housing to large-scale industrial plants. However, the rate 

of prefabrication does vary significantly based on country standards. In 

Slovakia Cechovic claims that prefabrication is most widely used in rather 

industrial and retail structures, although he sees great opportunity for 

further growth in residential market25. As a result, it is necessary to 

distinguish between threats incurred in using BIM platform between 

standardization and unification in terms of design and architecture and 

modularization, standardization and prefabrication in terms of technical 

solutions of various architectural designs. 

 

                                                
24	Personal interview R. Cechovic (2017)	
25	Personal interview R. Cechovic (2017)	
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High entry barriers 

As much as 99% of European construction sector is composed of small 

and medium-sized companies, being accountable for 80% of construction 

industry’s output. Small enterprises with less than 50 employees are 

responsible for 60% of the production (Building Information Modelling BIM 

2016). According to Cechovic, being CEO of one of such companies, 

tangible advantage of BIM projects comes with bigger scale investments 

and high-complexity structures. From his point of view, using BIM in small 

scale projects is ineffective, as the builders find it significantly challenging 

to cope with complex documentation, and even, many small companies 

are not able to cope with, read and work based on BIM platform 

projects26. Jadron supports Cechovic’s argument and adds that from 

financial perspective, the upfront investment is so significant that the 

adoption along the entire value chain is necessary so that the investment 

is paied back by effectivity and effectiveness even during construction 

process27. Based on the interviews, architects and construction companies 

see significant barriers, which could prevent major implementation of BIM 

industry-wide. BIM expects considerable upfront investment, which for 

small or even medium companies is the main entry barrier. Furthermore, 

the expertise within respective companies has to be built-up, including 

employee training, expanding IT skills and upgrading IT equipment.   

Slovak market unmaturity 

 

Jadron expresses his concern about perceived benefits of using BIM 

and tends to think that many of possible users are not aware of the benefits 

of the system and do not understand how the system at least partly 

supplements other necessary components in the development process, 

such as for instance basic project management tools or communication and 

                                                
26	Personal interview R. Cechovic (2017)	
27	Personal interview J. Jadron (2017)	
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organization platforms28. Jadron and Husarik bring up the uncertainty and 

concern connected with sharing and collaborative approach of creating the 

model by multiple stakeholders, namely regarding data ownership and 

liability29. This matter seems to be urgent, mainly from designers and 

planners point of view. One of the reason is that in Slovak market, the 

designing studios and companies are not able to cover bigger-scale project 

alone and contract numerous specialist planners, even two tiers of them. 

The contractual arrangements are becoming more complex clearing the 

ownership and liability issues, causing significant proportion of designers 

not to participate.  

 

3.3.4. Possible ways of improvement 
 

According to the interviewees, BIM acts as a powerful tool able to heal 

numerous serious challenges mentioned in the thesis. Incorporating a 

common and comprehensible planning platform, opening communication 

channels between stakeholders and enabling them to cooperate, having 

fundamental influence on mitigating negative environmental impact of 

construction projects and lowering construction costs, this tool is by many 

specialists perceived as crucial lever for change. Costs incurred in 

implementing such innovation is significant. The biggest amount of sources 

is gathered on the beginning of the development value chain, i.e. investors 

and developers. This strong stakeholder group should act as a trigger to 

change. The interviewees agree that it is not only financial resources which 

are accumulated on investor’s side, but also the knowledge and educational 

level, as well as expertise is significantly higher. The cooperation between 

BIM software promotion and investors may support the expected change 

from the ideation phase. Interviewees consider it essential to implement 

the tool as soon in the process as possible, and create pressure on 

architects, planners and other important project stakeholders to switch 

                                                
28	Personal interview J. Jadron (2017)	
29	Personal interview J. Jadron, B. Husarik (2017)	
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from CAD to BIM. The switching costs are significant, but still affordable in 

long run, if the attitude and contracting clauses from investors perspective 

would more open and supportive to create the awareness. It is crucial to 

raise the awareness of investor stakeholder group in terms of complex 

influence on construction industry and understand the far-fetching positive 

impacts and grasp the pioneering role.  

Architects and construction companies see the main barrier in 

extremely limited budget on switching from CAD to BIM, caused by strong 

over-preference to lowest price bid and secondly, tightening the time 

schedule for the project plans development disabling room for pilot BIM 

project30.  

 

3.4. Imperfect spatial planning and its negative 
impact on sustainable development 

 

3.4.1. Introduction to spatial planning 
 

During the conversations with interviewees, most of them brought up 

one new crucial point causing unsustainability in construction industry in 

Slovakia, which was not found in literature and reviews in the theoretical 

part. According to Husarik, Janecek, Rabenseifer and Jadron, taking 

different perspective on unsustainable development in Slovakia, the blurred 

spatial planning, outdated zoning plans and vague land-use directions 

causing irreversible mistakes in development process31. 

 

Spatial planning consists of relatively complex set of activities, 

instruments and decision-points taken and performed at different levels. In 

Slovakia, the executing and decision-making power is gathered on local or 

municipal, regional and national levels. The central leading authority of 

                                                
30	Personal interview P. Janecek (2017)	
31	Personal interview P. Janecek, R. Cechovic, J. Jadron, R. Rabenseifer 
(2017)	
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spatial planning is the Ministry of Transportation and Construction of the 

Slovak Republic, which establishes the guidelines for spatial planning 

activities, which are then binding for lower level planning authorities. The 

Ministry is accountable for creating the territorial development concept of 

the country. Those are periodically being approved by Government. Based 

on these guidelines, regional offices are responsible of preparing territorial 

planning documentation and plans. At the lowest local level, municipalities 

create spatial and zoning plans, which are also aligned with higher-level 

plans.  

 There are two main directions of collaboration, communication and 

case-solving: horizontal and vertical. The former one stands for land use 

plan alignment between different levels of government (city-region-nation) 

and the latter one describes integration and coordination between 

respective sectors, such as environment, transport, town land-use planning 

and others. The spatial planning, however, does not currently reflect the 

matrix-like collaboration and sufficient instrument applications to the 

praxis.  

 

3.4.2. Environmental Assessment 
 

“Environmental assessment is a procedure that ensures that the 

environmental implications of decisions are taken into account before the 

decisions are made. Environmental assessment can be undertaken for 

individual projects, such as a dam, motorway, airport or factory, on the 

basis of Directive 2011/92/EU (known as 'Environmental Impact 

Assessment' – EIA Directive) or for public plans or programmes on the basis 

of Directive 2001/42/EC (known as 'Strategic Environmental Assessment' – 

SEA Directive). The common principle of both Directives is to ensure that 

plans, programs and projects likely to have significant effects on the 

environment are made subject to an environmental assessment, prior to 

their approval or authorization” (European Commission: Environmental 

Assessment). 
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According to Rabenseifer that vertical policies do not reflect needs of 

horizontal stakeholders32. The land-use plans should act as one of the key 

instruments to integrate environmental, social, transportation and 

microeconomical requirements in the respective territory33. Surprisingly, 

four interviewees identified as a key horizontal stakeholder to be the 

community. The term surprisingly was used intentionally, because common 

practice proofs that in process of creating land-use or zoning plans, this 

major stakeholder group is only rarely invited to participate on the creation, 

and if so, their requirements and inputs are often being mutilated.  

 

3.4.3. Community focus and involvement 
 

In case of development activities planned and performed in smaller 

towns, it often occurs that no zoning-plans exists at all. Towns have the 

possibility to create and draft the zoning plans using architects and urban 

specialists who are employed by the town or any other municipal authority. 

This approach brings great value to the plan, as these architects are part of 

the town, have close relationship to the area and the community is widely 

involved in the process of zoning plan creation. The community has both 

strong power and influence on the planning procedure, which in turns 

creates a plan to be aligned with higher-level regulative and at the same 

time is adapted on local terms34. Jadron explains this to be optimal starting 

situation of development process. The key is that the community is being 

involved in the zoning creation process. In turns, when the developer enters 

negotiations with local authorities, they are able to provide clear guardrails 

for the investors, and the developer has strong support in the plans and 

recommendations. Architects express their belief that the actual early 

                                                
32	Personal interview R. Rabenseifer (2017)	
33	Personal interview R. Rabenseifer (2017)	
	
34	Personal interview J. Jadron (2017)	
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community involvement in the zoning plans has fundamental impact on 

economy and duration of preparation of the investment project plans. The 

reason is that the construction plans have strong backup in the zoning-

plans, and so, if the investors accepts their recommendations and 

limitations, only limited rework and investment plan reevaluation is needed. 

According to Jadron, the ideation and preparation phase of the development 

process could be reduced to one-third. 

 

Disconnected community from zone-planning activities 

 

The situation in town in Slovakia is often different, because of the 

deficit of urban specialist and architects able to cover such long-term 

projects for town. Husarik and Janecek explains that what often happens, 

zone-planning is being outsourced and contracted on companies, which has 

none, or only very limited contact with respective town and surroundings, 

the local community is regularly discarded from the process. The outcome 

of such zoning-plan is only very general, with limited consideration of local 

needs35. Husarik, Janecek and Jadron see situations described above as 

critical for development activities, and as a main source of unsustainable 

development. The reasons are that the investment activities must be 

repeatedly reconsidered, as the community raises their voices first when 

investors present their concept in the procedures during acquiring building 

permits. The feedback on the project assignment might then be 

fundamental, causing substantial time and fund losses for developers.  

 

3.4.4. Spatial planning policies 
 

Rabenseifer points out the facts that spatial planning policies, which 

act as a source and guardrails for creating and implementing both land-use 

and zoning plans, are very general and inaccurate36. Jadron adds that from 

                                                
35	Personal interview B. Husarik, P. Janecek, J. Jadron (2017)	
36	Personal interview R. Rabenseifer (2017)	
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developer’s perspective, they encounter a major challenges connected with 

this issue, when negotiating permits and conditions based on their feasibility 

study and investment plan with local authorities37. Directions are not clear 

and explicit, and so the developers have considerably strong power and 

influence on the zone-plan and area itself. The unsustainability starts to 

become evident, once numerous developers negotiate on the same vague 

regulatives enforcing their business needs, resulting in chaotic a non-

controlled area development. Husarik and Janecek further explains that the 

norms, based on which are all levels of land-use plans created, are obsolete 

and outdated38. The norms and the building act are updated and amended 

only once a few years, which according to Jadron and architects, seems to 

be insufficient. Rabenseifer says that rapid and regular changes to above 

mentioned documents are essentially required, as the societal, urban and 

environmental change in Slovak Republic is significant. Moreover, Janecek 

and Husarik believe that some parts of the act and norms have still basis in 

communism era. They further believe that the changes in current 

economical and geopolitical situation in Slovak Republic expect swift and 

adequate reaction of urban development, including zone- and spatial-

planning39. 

 

In summary, the main cause of unsustainability in terms of urban 

planning are firstly insufficient involvement of community in the early phase 

of land-use- and zone-planning process and secondly low-expertise of 

teams accountable for creating these plans resulting in non-concrete and 

vague guardrails. As an outcome, the zones and the cities expand in a way 

that is controlled only in a limited extent, leaving considerable space for 

developers to negotiations and land-use plan adaptions.  

 

                                                
37	Personal interview J. Jadron (2017)	
38	Personal interview B. Husarik, P. Janecek (2017)	
39	Personal interview B. Husarik, P. Janecek (2017)	



 53 

3.4.5. Possible ways of improvement 
 

The interviewees see two main ways of improving current situation 

and tackle the challenge of existing unsustainable urban development. First 

of all, it is necessary to raise the awareness of importance of SEA and EIA 

procedures in the urban-planning processes. It is the responsibility of 

developers to consider these assessments with full respect, rather than a 

formal barrier to overcome. The process of SEA contributes to the fulfillment 

of the basic task of land-use planning, namely optimal utilization of the local 

area potential and enforcing sustainability of spatial development of the 

settlement in its social, ecological and economic dimension.  Furthermore, 

the process of the SEA supports the involved stakeholders to reveal the 

cumulative and synergic effects of implementation of the development 

plans included in the local development plan, the conflicts of interests in the 

territory and reveal possible psychological barriers in acceptance the 

development intentions in the local plan. At the same time, it raises the 

information of the community as a key stakeholder, and supports 

transparency of decision-making in respective authorities of self-

government, which are accountable for the plan-adoption (Belcakova, 

2004: 1,5-6).  

According to interviewees, to push and sustain continuously feasible 

development, the Ministry of Transportation and Construction of the Slovak 

Republic should focus on issuing precise and more comprehensive 

methodological guidelines addressing authorities responsible for creating 

land-use- and zoning-plans, creating stronger basis and guardrails in 

negotiations with developers40. 

Third aspect to tackle, is wide community involvement in the early 

phase of development and zoning process. The transparency in creating the 

living environment in cooperation across horizontally involved stakeholders 

proved to be a successful and sustainable model of urban planning in 

advanced cities and countries around the world.    

                                                
40	Personal interview J. Jadron, R. Rabenseifer (2017)	
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4. Results  
 

The key in the investigation process was clear understanding of the 

topic of (un-) sustainability in Slovak E&C industry environment. Using 

multi-perspective analysis, the term has been broken down into several 

scopes and relevant meaning tailored on Slovak market.  

Crucial step for reaching tangible results was the understanding that 

sustainability incorporates sensitivity on actions and processes relevant to 

entire construction project lifetime, as opposed to be limited only to several 

isolated topics considered independently.  

Instead, it is comprehended that decisions made even before the 

construction project itself begins, have fundamental impact on it’s success 

in terms of sustainability and development health per se.  

The master thesis has considered the situation of unsustainability in 

wide perspective, taking into account numerous aspects and described their 

mutual interferences between them, which resulted in whole new and 

narrow comprehension of the topic. There have been three main factors of 

unsustainability identified:  

• Imperfect spatial planning and unclear development rules in Slovakia, 

• Low rate of innovativeness in construction industry, 

• Immature construction project management practices and processes. 

 

The important criterion for identifying three key aspects, was that all 

three factors affect entire construction project lifetime and have impact on 

the early phase of development progress, which indicates considerable 

consequence on the industry value chain with significant influence on 

respective stakeholders. Majority of consequential demonstrations of 

unsustainability stem from one of these three organic elements.  It has been 

found out that by positive gradual affecting these three factors, sustainable 

development and feasible construction process with limited impact on 

environment may be reached. In turns, by affecting these three elements, 

it is possible to reach not only higher effectivity and smoothness in the 
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construction process, but also substantially mitigate negative impact on the 

environment both in local and global scale.  

 The zoning and spatial planning needs to attract attention of state 

and local authorities and focus on urban development with strong 

consideration of local communities. Architects and investors could act as a 

main actor of influencing the authorities in creating concrete, detailed and 

responsible zoning plans with consideration of long-term strategic impact 

on the area. Positive mindset of investors will be a trigger to shift the 

understanding of the Environmental Impact Assessment from a barrier to 

an opportunity for sustainable development. Open communication with key 

stakeholders including local community will lead into faster, smoother and 

clear project definition, with only limited need for adapting the idea in later 

phases of the project. 

 The construction industry alarmingly needs to innovate not only in 

terms of business models, but also in terms of processes. In order to 

significantly reduce reworks, cost overruns, and environmental footprint 

during entire structure lifecycle, innovative planning and project 

management tools must be taken into place. This initiative is expected to 

come from investors perspective. The major change is expected in 

contracting models, in a common and comprehensive planning platform, 

and stakeholders’ mindset adjustments, which considers the successful 

construction project as a common aim, as opposed to individual 

opportunity. Awareness of benefits implementing circularity in construction 

industry 

  During the entire construction value chain, it is crucial to bear in mind 

the substantial impact of construction activities on the local and global 

environment. This is expected from every single stakeholder, however, only 

shared and common struggle can create expected relief on the 

environment. The thesis traced and described a very close relationship 

between innovative project management and drawing tools on the 

environment, which has so far been neglected and overseen.   
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