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Current evidence that supports the correlation between training and energy efficiency in the 

construction industry is sparse and lacks an in-depth and sector wide analysis. Several context-specific 

(in terms of application, workforce segment, and country) studies have highlighted a number of 

barriers, challenges, and gaps in the training landscape in the European construction industry. 

However, these do not scale-up and translate to robust evidence for the entire industry. 

The present report aims to address this gap by adopting a Europe-wide consultation that not only 

seeks to gather evidence correlating training with energy efficiency, but also broadens the scope of 

the investigation beyond this objective to understand the complexity of the training landscape in 

energy efficiency and provide context to the resulting evidence, in a way that promotes 

generalisation of the results.  

More specifically, the present study attempts to evidence the correlation between training and energy 

efficiency by exploring the following research questions: 

a. What is the state of awareness, access to information and dissemination of knowledge for 

energy efficiency in the Construction sector? 

b. What is the level of demand for skilled workforce in energy efficiency? 

c. What is the state of the training programs for energy efficiency currently available in the 

industry (in terms of scope, quality, content, cost, etc.)? 

d. What is the state of the sector in terms of shared values and coordination of stakeholders 

across the supply chain for energy efficiency? 

e. How efficient are legislative frameworks, policies, and government incentives? 

To address the above questions, a mixed-method approach is adopted, involving secondary (in the 

form of industry studies and academic publications) and primary sources of evidence.  The latter 

includes a survey (n= 52), a series of interviews (n= 27), an expert workshop, and 70 use cases drawn 

across Europe providing examples of correlation between training and energy efficiency.   

The analysis of the results from the above instruments confirms the posited hypothesis on the 

correlation between training and energy efficiency, as illustrated and summarized in the table below.  

However, this points to number of policy measures, including the need for adapted instruments to 

promote mutual recognition of energy skills and qualifications in the European construction sector. 

This is being addressed in follow-on work of the H2020 INSTRUCT project. 
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1. Introduction  

1.1. Background 

 

Over the last decades, the collective efforts to focus on more sustainable solutions in the construction 

sector have intensified on a global level. This has continuously informed energy efficiency policies as 

well as future targets and goals in the built environment. Furthermore, the construction market is set 

to grow exponentially by 2025 (Oxford Economics, 2013). However, there is evidence the industry 

needs to become more cohesive and effective, in order to achieve its goals towards energy efficiency 

and reducing carbon emissions, as currently there are several factors hindering this transformation 

(Rezgui & Miles, 2011; Petri and Rezgui, 2020). The literature highlights several barriers affecting the 

efficiency of the way that measures towards energy efficiency are applied in industry, ranging from 

policy aspects to economic challenges and market barriers, to adequate training and knowledge. In 

this context, it is crucial to keep investigating ways and pathways to increase the efficiency of the 

industry towards the desired targets of energy efficiency and clean energy, as set by the European 

Union. What has also emerged from the literature is an understanding that most efforts have placed a 

lot of importance on technologies, rather than energy management. We are seeing an increase in the 

number of countries that make energy labels mandatory. Energy audits, energy management systems, 

energy manager training and certification, (Li et al, 2019) are also support and awareness-raising 

instruments that are usually effective in promoting energy efficiency and increasing the demand for a 

skilled workforce, including blue collars, as well as creating awareness about energy consumption and 

wastage (Chai and Yeo, 2012). Training and education could, therefore, be argued to be a crucial 

enabler in these endeavours. In fact, staff training and change management tend to be relatively low-

cost activities and have been demonstrated to have large positive effects on the promotion of EE 

(energy efficiency) in the industry (Bernstein et al, 2007).  

The assessment of the current state of energy efficiency-related education and training programs and 

related training and education needs in BIM (Building Information Modelling) was conducted by both 

the BIM4VET (Guerriero et al., 2019) and BIMEET (Petri et al., 2017) projects.  There is a need to extend 

this assessment beyond BIM to infer wider needs to promote the development of value-added energy 

efficiency services and train the associated workforce accordingly. Related studies point to several 

interesting findings:  

• Integrate building and industrial process system efficiency into existing building and 

construction techniques, apprenticeship, and trades curricula. In fact, contractors and 

tradespeople constitute an important proportion of the workforce in the construction sector. 

This workforce segment often suffers from a lack of awareness.  This could be cost-effective to 

achieve economies of scale by training large numbers of tradesman, including electricians, HVAC 

(heating ventilation and air conditioner) contractors, mechanical insulators, and home builders. 

• Coordinate and manage best practices across Europe by relying on dedicated initiatives such as 

Build Up Skills. In fact, there is a need to (a) identify and determine the training programs and 

courses that will address the education and training needs related to energy efficiency, and (b) 

provide better coordination between the training programs across member states. This will be 

helpful to prevent duplication at a national and EU-wide level.  
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• Promote the delivery of short duration, on-the-job, trainings, as opposed to focussing exclusively 

on academic-like trainings. Examples of this type of offering include design assistance to 

architects, lighting designers, and engineers, and provide classes for contractors and building 

owners to increase their understanding of energy-efficient building solutions. 

• Plan the training of trainers in that there is a lack of qualified trainers to train the workforce 

needed to support the projected growth in the Energy Efficiency services sector. These growth 

rates strain the capacity of existing trainers; additional resources from energy efficiency 

ratepayer and government funding could be directed towards training the next generation of 

trainers for the Energy Efficiency services sector. 

• Increase access to on-the-job training for mid- and senior-level engineers and managers through 

dedicated Continuing Professional Development (CPD) and courses and related vocational 

conferences and certification programmes offered by various institutions, such as Metropolia in 

Finland. 

• Prepare the next generation of energy efficiency professionals as there is a shortage of trained 

and knowledgeable workers.  

Key to any successful stimulation of training initiative, such as in the context of Energy Efficiency, is 

effective communication of the required changes and adequate support during the process. The 

INSTRUCT consortium partners have an established track record in working with vocational and 

academic institutions to identify new ways to face this Europe-wide training challenge.  The consortium 

is drawing on (a) the engagement of internationally leading industry best practice, as well as vocational 

training, delivered by CPD through an established training value chain, (b) the educational excellence 

of leading institutions in Europe, (c) the robust experience of accrediting bodies in the construction 

domain, and the breadth of required industry-led research excellence. The consortium argues that this 

approach of engaging providers in the development and delivery of the material and standards will not 

only stimulate the demand for energy efficiency skills and competencies, but also will align the level 

and calibration of existing workforce (ranging from professional practitioners to blue-collar workers) 

and future industry professionals, thus providing a structure for lifelong development learning around 

in the field of energy efficiency.  

1.2. Evidencing the correlation between training and energy efficiency 

The aim of this study is to deliver the industry and academic evidence that corroborates and reinforces 

the correlation between (a) skills and education, and (b) energy performance and quality. This involves: 

• a desk review to collect, organize and synthesize available evidence from authoritative sources 

across Europe and beyond.  The review included both existing practices but also legislative 

frameworks. 

• The desk review fed into a series of consultations with key stakeholders, including BUILD UP 

Skills initiative key representatives across Europe with a view of reinforcing the gathered 

evidence with further cases drawn from industry and practice. 

This involves a participative and incremental approach in collaboration with the INSTRUCT project 

Expert Panel with a view to reach key stakeholder communities, including consortia of the EeB PPP 

community (Energy efficient buildings Public-Private Partnership), members of the E2B association and 

its network of national liaison points across member states, representatives of European associations 
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and federations dealing with the building sector such as ECCREDI (European Council for Construction 

Research, Development and Innovation), EOTA (European Organisation for Technical Assessment), 

ENBRI (European Network of Building Research Institutes), and national Build-Up skills initiatives with 

a view to help identify and then screen / analyse past and ongoing projects related to energy efficiency 

in the built environment.  The objective is to assemble evidence-based measurable scenarios and use 

cases that demonstrate the role of training and education in achieving energy efficiency in buildings 

across the whole value chain. The resulting evidence will be structured by stage and discipline, 

highlighting stakeholder targets ranging from blue-collar workers to decision makers. 

The present document is structured into 6 chapters, with Chapter 7 and 8 providing the references and 

Annexes that underpin and support the research. Following this introduction, Chapter 2 provides a 

thorough review of the related literature, identifying secondary sources of evidence that corroborate 

the correlation between training & education and energy efficiency in the Construction sector. Chapter 

3 elaborates on the methodology that underpins the research. Chapter 4 presents the results, which 

are then discussed in Chapter 5 using a triangulation approach. Finally, Chapter 6 confirms the posited 

hypothesis and provides concluding remarks. 
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2. Review of the Global Training Landscape for Energy Efficiency in the 

Construction Industry 

2.1. Introduction  

In this chapter, the literature review for the study is presented. The review has as its aim to evidence 

the correlation between training and energy efficiency in the building sector. 

2.2. Energy & Energy Efficiency & Quality: Global Perspectives and the Building 
Sector 

Since the establishment of the International Energy Agency (IEA) in 1974 the goal to develop strategies 

in order to tackle the challenges of energy use and management has been the focus of attention for 

various disciplines and fields of knowledge, so as to achieve better results towards clean energy, 

including energy efficiency and low-carbon technologies (Oettinger et al., 2013). In this spirit, policies 

across the globe have integrated this need in robust energy efficiency frameworks of actions, which 

present a long-term engagement and can be reviewed over time. For example, in 2019, The American 

Council for an Energy Efficient Economy, reviewed the Energy Efficiency Resource Standards (EERS), 

which in the last two decades have been a driving force towards electricity and gas savings, across 27 

states. Notable results have been observed in this framework, such as, for instance, 80% savings in the 

utility sector in 2017 (Gold et al., 2019). Overall, and on a worldwide level, it could be argued that, over 

the last few decades, there have been changes, which point to a hopeful outcome towards this 

endeavour. As highlighted by Waide et al. (2005), “In the year 2000, total final energy consumption 

per unit of Gross Domestic Product (GDP) was only 60% of the 1973 level, while total primary energy 

supply per unit of GDP was about 67% of the 1973 level”. The efforts to reduce CO2 emissions are 

intensive, integrate a number of sectors, and aim at a long-term timeframe of actions and policies 

(Figure 1). In this context, energy efficiency is characterised as “the first fuel” by the IEA, predicted to 

be even more significant than, for example, renewable energy in the next decades (Pears, 2020).  

Yet, there is evidence that overall energy efficiency has fallen behind in terms of how it is presented 

as a priority, even if it is still considered important. In some cases, energy efficiency has been 

characterized as the “forgotten fuel”, for example in Australia, something which, as Pears suggests is 

not atypical (Pears, 2020). This phenomenon seems to be a manifestation of a global issue that has 

also been raised by the IEA Executive Director in 2018, who argued that: “In 2018, global primary 

energy intensity improved by only 1.2%, the slowest rate since the start of the decade and the third 

consecutive year that energy intensity improvements have weakened. This trend is worrying in a world 

where there is a growing disconnect between political statements and global energy-related 

greenhouse gas emissions, which, in 2018, grew at their fastest rate since 2013” (Pears, 2020). It is 

indeed a landscape of knowledge which raises questions, due to the complexity of its nature and the 

many parameters and actors which contribute to its successful course.   
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Figure 1.  energy supply, transport, and industry combined Estimated Potential Reductions in Annual CO2 Emissions by Sector 

in 2030  

(IPCC, 2007). Source: (Levine et al., 2012) 

 

In fact, there has been a long-standing and ongoing debate between sceptics and advocates, with 

regards to the analysis of causes and solutions on the field of the efficiency of energy efficiency. This 

debate and antithetical positions, which were collected and are presented in Figure 2 by Brown and 

Wang (2017), have, however, contributed to the endeavour of highlighting weaknesses. They have 

acted as fertile ground in order to think of synthetical solutions and improve our understanding of the 

field of energy efficiency, its problematics, but also its possibilities (Brown and Wang, 2017). 

In the building sector, the recent climate conferences, including the 2015 United Nations Climate 

Change Conference (COP21) in Paris, have evidenced, and raised awareness about the impact of our 

built environment on climate change. Furthermore, Levine et al. observe that energy efficiency has the 

potential of improving several areas, including “the natural environment, human dignity in terms of 

having decent jobs, and good health” (Levine et al., 2012). As presented in Figure 3, Figure 4 and Figure 

5 the so far but also future estimated impacts on energy from buildings on a global scale are significant. 

In the EU, energy for the building sector represents more than 40% of Europe’s energy and CO2 

emissions (European Construction Technology Platform, 2015). The 2030 climate and energy 

framework include key targets to reduce at least 40% cuts in greenhouse gas emissions (from 1990 

levels), at least 32% share for renewable energy, and at least 32.5% improvement in energy efficiency. 

These objectives have been translated into stringent regulations and policies at the European and 

National levels. For instance, the recast of the Energy Performance of Buildings Directive (2010/31/EU) 

imposes stringent energy efficiency requirements for new and retrofitted buildings.  
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Figure 2. Ten opposing views of skeptics and advocate 

Source: (Brown and Wang, 2017) 

 

What is more, the global construction market is forecast to grow by over 70% by 2025 (Oxford 

Economics, 2013).  As presented by Alhamami et al. (2020), in the British context, this includes 

reductions in the construction costs, greenhouse gas emissions, reductions in the timelines of the 

construction, as well as a reconciliation of the trade gap which are present at the moment. 

Furthermore, in the UK, as argued by Patterson in 2010, the retrofit industry pointed towards 

exponential growth, with a goal of 25 million homes (Fien and Winfree, 2014). The construction 

industry hence presents a major challenge and opportunity to reduce energy demand, improve process 

efficiency, and reduce carbon emissions. The industry is traditionally highly fragmented and often 
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portrayed as involving a culture of “adversarial relationships”, “risk avoidance”, exacerbated by a 

“linear workflow”, which often leads to low efficiency, delays and construction waste (Rezgui & Miles, 

2011; Alhamami et al., 2020). Chaudhary et al. (2012) and Alhamami et al. (2020) observe how in order 

to achieve sustainable innovation there needs to be a holistic approach which integrates the entire 

innovation chain. The process of designing, re-purposing, constructing, and operating a building or 

facility involves not only the traditional disciplines, but also many new professions in areas such as 

energy and environment. Also, there is an increasing alignment of interest between those who design 

and construct a facility and those who subsequently occupy and manage it, and that demands 

dedicated skills and competencies to address multi-objective sustainability (including energy) 

requirements.  

 

 

 

 

Figure 3. Impacts of the construction industry.  

(Left: World Economic Forum, Middle and Right: Global construction 2030 as seen in Constructing with the power of digital, 

Autodesk Source: (Suwal et al., 2019) 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Buildings to contribute 17% of emissions savings by 2050 (IEA) 

Source: (Aerschot et al., 2009) 
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Figure 5. Building CO2 Emissions for the United States, the EU 27, China, India and the rest of the world 

Source: (Levine et al., 2012). 

 

In addition to that, the industrial sector is dominated by Small and Medium-sized Enterprises (SMEs), 

with a very small percentage – usually less than 1% – consisting of Large Enterprises (LEs). According 

to research led by the European Commission’s Observatory of SMEs (European Commission, 2011) the 

adoption rate of energy-efficiency measures by these SMEs tend to be limited – while only 4% of 

European SMEs have put in place a comprehensive system to monitor and control energy 

consumption, more than 90% of SMEs have not yet or have only recently adopted a few measures to 

control their energy consumption. In addition, SMEs are also strategic for the European domestic 

economy, responsible for approximately 60% of the GDP produced and about 85% of new job 

opportunities (European Commission, 2012). This is particularly the case of the Construction industry, 

where more than 95% of companies are SMEs. Furthermore, it has been argued, that in certain 

contexts, as highlighted by a study conducted in Italy, small businesses seems to be the ones that are 

mostly affected by the lack of training (Annunziata et al., 2016). Some suggestions towards the 

resolution of the difficulties in SMEs have recently included new approaches, building on but also 

departing from previous theoretical models of studying energy. Such a proposal has been put forth by 

Palm and Thollander (2010) and calls for a need to “cross-pollinate” the construction sectors with social 

sciences sectors to envision new opportunities and ways of considering challenges. In this context, 

energy efficiency demands adapted technology solutions, adapted strategies, and policy-making 

approaches. 

2.3. Skills & Training in the Building Sector and the Link to Energy Efficiency 

Research into energy use and efficiency has focused mainly on the diffusion of efficient technologies, 

such as high energy performance construction products (e.g. windows and doors) as well as renewable 

technologies, but less on energy management best practice. Chai and Yeo (2012) comment on the 

matter that “All too often, the issue of climate change is treated as a purely technical one, outside the 

realm of social sciences or education unless to raise awareness. […] A vital element in this transition is 

an energy literate labour force equipped with the knowledge, skills and competences (KSCs) to carry 
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out the work”. As Backlund et al. (2015) state, it is of utmost importance to consider not only 

technologies but also energy management practices so as to be able to reach the proposed targets for 

efficiency, where policy instruments are bound to play a critical role (See Figure 6). While studies of 

barriers to energy efficiency and the energy efficiency gap have largely focused on the diffusion of 

energy-efficient technologies, it is argued that the overall potential for energy efficiency would, in fact, 

be higher if successful training initiatives are put in place. Investments in technology and upgrading 

equipment generate improved efficiencies, but without adapted training, the efficiency potential will 

not be attained. This involves an intangible dimension that is less capital intensive and requires 

knowledge and awareness. Also, studies of the potential for improved energy efficiency tend to 

emphasise technologies in isolation but fail to provide best practice examples where the energy saving 

technology is described with its context. In addition to that, a significant observation is that training 

seems to hold the capacity to facilitate and promote compliance to regulations. This can prove to be 

of immeasurable value, as it could bridge the gap between intentions and actions, and towards a 

greater efficiency of the implementation of measures, towards energy efficiency (Garmston and Pan, 

2013). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. The extended energy efficiency gap 

 The energy efficiency potential level is increased if energy management practices are also included. Source: (Backlund et al., 

2012) 

 

Relevant efforts concerning training and energy efficiency, on a worldwide level, are reflected in the 

shifts in policies, long-term goals, and constant considerations of the efficiency of these measures. 

After all, education emerges as a very important element towards a sustainable future. As highlighted 

by (Fien and Winfree, 2014): ‘As the 

International Labour Organisation’s International Institute for Labour Studies argues, as industry 

sectors change to support a greening of the economy, education and training systems must also 

change, if they are to be ‘‘capable of equipping future 

workers and small and medium-sized businesses with the requisite breadth of competencies needed 
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to take full advantage of the new [green] technologies’’. Further, ‘’If the 

right human capital strategies are implemented, a green economy can unlock the potential 

of higher employment, better employment conditions and higher resource productivity’. Specifically 

in the construction sector the European Centre for the Development of Vocational Training (CEDEFOP) 

estimated that the need for blue-collar workers would increase “by 12.9% in 2020 compared with 

2010” (Vilutienė et al., 2014). In Lithuania, a study presented calculations about three different types 

of scenarios (a pessimistic, most likely and optimistic scenario), specifically with regards to this increase 

in need for training. The calculations came up with a most likely scenario of 36,676 blue-collar workers 

to be needed by 2020 (Vilutienė et al., 2014). 

Further to that, and with regards to policies, in Sierra Leone, in recent considerations about the 2030 

target to have a sustainable, energy efficiency system focusing on training and education is included, 

among other important parameters such as: “financing; legislation, regulation and standards; research 

and development; gender and environmental issues; planning and policy implementation” (Ministry 

of Energy, 2016). In India, despite the recent construction boom and promising policies aiming at clean 

energy, it has been suggested that training is one of the key elements, in order to achieve long term 

energy-efficiency goals for 2050 (Yu et al., 2017). Similarly, in Russia, even though there has been an 

effort to train 19,000 workers in the field of energy efficiency, the endeavour has been assessed to be 

insufficient and characterised as nothing more than a “drop in the ocean” that needs much more 

attention (Larionov and Nezhnikova, 2016). Studies have brought to the surface key factors that could 

be taken into account, in several sectors and knowledge fields, by examining some successful cases 

where training resulted brought positive results with regards to energy efficiency, as seen in Figure 7.  

What also emerges from the literature is the importance of keeping in mind that different historical, 

physical, economic, political, and social contexts demand different strategies and policies. Levine et al. 

(2012) argue that, for instance, that in the Indian context, lessons from other countries can offer 

valuable insights, but it is not possible to integrate the exact same solutions due to a multitude of 

differences in the context. Still, there are cases where for the experience and successful 

implementation of strategies in one geographical region has resulted in suggesting following the 

positive example in other regions. In this way, successful policies can transcend frontiers, in terms of 

providing a useful blueprint for action. Such an example can be found in a recent study comparing the 

energy efficiency labelling systems in the EU and Brazil, where it was suggested that the shaping of 

training programs of energy assessors in Brazil should follow the example set by the EU in this field 

(Wong and Krüger, 2017).  

In the building sector, the efforts of integrating training and development of skills in the aims towards 

energy efficiency have been intensified during the last decade, on a worldwide level. The literature 

points to several empirical findings highlighting the benefits of training for energy efficiency. For 

example, it has been argued how lack of training is one of the four “primary challenges to realizing the 

benefits of up-to-date codes”, which would significantly facilitate compliance to the adoption of 

policies tackling with climate change, and towards a sustainable future, in the building sector (Shapiro, 

2016). Furthermore, in 2006, a study conducted in Johor Bahru, in Malaysia, training emerged as one 

of the three most important factors that contribute to the integration of GBM (Green Buildings 

Materials) (Kuppusamy et al., 2019). In a study in South Africa, training also emerged as the third driver 

of green building projects (Oguntona et al., 2019). Further to that, in 2009, the Energy Efficiency in 

Buildings (EEB) project, which reviewed six different geographical regions around the world (Brazil, 

China, Europe, India, Japan, USA), identified training as one of the core components for further 

development towards achieving the vision of better energy efficiency in buildings (Aerschot et al., 
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2009). In the European Union, as part of such efforts, the Roadmap on Education and Training has been 

established, in the context of the Strategic Energy Technology (SET) plan (Maier et al., 2019). There has 

been growing evidence emerging that there is an imminent need for collaborations between 

educational institutions and businesses. There is also the need for drastically further developing the 

education of the workforce, both the existing, as well as future generations  (Maier et al., 2019). Critical 

realisations and lessons include the acquired overview of a more accurate idea of the timeframes with 

regards to the training of the workforce, as well as the importance of proper training and careful design 

of relevant tools (Levine et al., 2012). 

 

 

Figure 7. Strength of best practice case study responses to the key challenges for VET systems driven by the transitions to a 

low carbon economy. Source: (CEDEFOP, 2013) 

 

It has been suggested that the development of the workforce involved in the collective efforts towards 

a low-carbon Europe depends on three main factors. As argued by the European CEDEFOP (2013) these 

are: “1. The skills of the existing workforce are effectively developed and/or realigned through relevant 

upskilling and reskilling programmes 2. (Re)integration of the unemployed and economically inactive 

population into the workforce is supported 3. The transition of young people and those vulnerable to 

exclusion into the workforce is facilitated”. Some successful examples of such integration of the 

workforce, with regards to VET (Vocational Educational Training) are presented in Figure 7. Strengths 

of such projects in the construction sector highlight the preparedness, flexibility, and systematic 

strategic updates, in order to overcome and tackle the challenges that emerge in training systems and 

programmes.  

Furthermore, key to any successful stimulation of training initiative is effective communication of the 

required changes and adequate support during the process, but also recognising and offering further 

room for improvement when it comes to the role of properly informing and integrating professionals 

into the process (Milovanović et al., 2019). What also emerges is the importance of involving the 

totality and different layers of stakeholders in the building sector value chain (Richards et al., 2016) 

(Geros et al., 2006), (Bosch González et al., 2013). In addition to that, it is significant to highlight how 
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the perception of training for energy efficiency has been shifting. As Alsaadani and Bleil De Souza 

(2019) argue, a recent survey called attention to the fact that both an increasing number of 

professional architects as well as schools of Architecture hold the belief that the integration of modules 

to their curricula connected to building performance needs to be a compulsory part of the training.  

On a European Level, the BUILD UP Skills initiative created a basis for the education and professional 

development of “craftsmen and other on-site construction workers and systems installers in the 

building sector” (BUILD UP, 2020) in the EU, across 28 Member States. A critical finding includes the 

realisation that a more focused demand for energy efficiency will inevitably increase the need for the 

training of white and blue-collar workers, as it was suggested that, in most countries, there is still a 

long way to go, in that direction (European Commission, 2016). Overall, the BUILD UP Skills programme 

is considered a very successful initiative in this regard, which has offered many significant insights, such 

as the importance of continuing in this direction for the development of both white collar and blue-

collar workers, as well as to place emphasis on the function of the worker and not only on their 

qualifications (European Commission, 2016). Indicatively, some successful examples that took place in 

the BUILD UP Skills context, and were highlighted as successful for various reasons, are presented in 

Figure 8.  
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Figure 8. BUS project summary 

Source: (European Commission, 2018). 

 

What is more, the assessment of the current state of energy efficiency-related education and training 

programs and related training and education needs in BIM (Building Information Modelling) was 

conducted by both the BIM4VET and BIMEET projects, involving LIST and CU.  BIMEET is a platform for 

the collection and elaboration of training in the construction sector, regarding BIM and energy 

efficiency that considers several stages and stakeholders involved in the construction process (Suwal 

et al., 2019). There is a need to extend this assessment beyond BIM to infer wider needs to promote 
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the development of related energy efficiency services and train the associated workforce accordingly. 

Related studies point to several interesting findings. As summarised and argued by Rezgui (2020), it is 

important to: “1. Integrate building and industrial process system efficiency into existing building and 

construction technical, apprenticeship, and trades curricula 2. Coordinate and manage best practices 

across Europe by relying on dedicated initiatives such as Build Up Skills. 3. Promote the delivery of 

short duration, on-the-job, trainings, as opposed to focussing exclusively on academic-like trainings. 4. 

Plan the training of trainers. 5. Increase access to on-the-job training for mid-and senior-level 

engineers and managers 6. Prepare the next generation of energy efficiency professionals”. 

In addition to that and with regards to successful cases that have emerged from the industry, let us 

focus on an exemplary, impact-related case, which was brought to the attention of the consortium of 

the INSTRUCT project by the project partners. The Fit – to – NZEB project, which targeted Bulgaria, 

Croatia, the Czech Republic, Greece, Ireland, Italy and Romania, focused on training at universities, 

professional high school and colleges and vocational training centres. The project’s main objective was 

to “increase the number 

of qualified construction specialists at all levels, which is directly related to the accessibility 

and quality of the educational programmes and the inclusion of training on intelligent EE and RE 

solutions in building renovation” (Center for Energy Efficiency EnEffect, 2017) towards nearly zero 

energy buildings. As brought forth by the industry report, key outcomes included: “1. New knowledge, 

skills, and competences for deep energy retrofits 2. Development of demonstration and practical 

training models 3. Trained trainers and 4. Model training programs” (Center for Energy Efficiency 

EnEffect, 2017).  

For the purpose of this review, one specific example will be presented, the St. Bricin’s park by Dublic 

City Council, which “exceeded the Passive House EnerPHIt standard of 25% kWh/m2.year by almost 

20%” as mentioned in the report.  

The project received praise by the building owners, the project energy consultant, Dublin’s City Mayor, 

Dublin City Council City Architect, Dublin City Executive Architect, Dublin City Council Clerk of Works. 

Different stakeholders seem to agree that this is a project which has exceeded expectations and has 

set a feasible model for future reference. Currently, and as mentioned in the relevant industry report, 

the project was also among the selected projects for the annual SEAI Energy Awards, the Irish Energy 

Efficiency Award, and Irish Building and Design Awards (Center for Energy Efficiency EnEffect). What is 

also quite significant is that by comparison, an identical apartment block nearby, did not achieve the 

same results via the renovation project with regards to the desired goals of energy efficiency, due to 

lack of training. It could, therefore, be argued that the importance of training is quite crucial. 

Furthermore, such evidence suggests that exemplary cases of practice in the building sector with 

regards to energy efficiency are feasible and can work as an example and basis for similar future 

projects. 
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Figure 9. St. Bricin’s park by Dublin City Council 

 

Overall, there is a strong case that can be made with regards to putting further emphasis on 

education and training so as to increase energy efficiency, and which includes societal & 

environmental contributions (Pears, 2020). However, as it will be analysed in the next section of the 

chapter, there are significant barriers which need to be taken into consideration.  

2.4. Barriers & challenges, proposed solutions, and further research 

Evidence suggests that energy efficiency measures in the industry are not applied for a wide range of 

reasons, including lack of information, procedural barriers, non-environmental friendly work process 

routines and socio-organizational issues, including the existence of particular values, unsupportive of 

energy efficiency, in the dominant networks of a trade industry segment (Chai and Yeo, 2012). The 

academic literature points to a number of key energy efficiency barriers, including: Fear of technical 

risk/cost of production loss, perceived high cost of energy investment, the preference to support other 

capital investments, uncertainty about future energy price, lack of experience in technology, lack of 

information in energy efficiency and savings technology, lack of trained manpower/staff, lack of access 

to capital/budget, lack of government incentives, weak policies and legislations, resistance to change, 

and full reliance on legacy systems (Backlund et al., 2012). More specifically, a review of literature on 

barriers found in the energy efficiency field can be seen in Figure 9, as summarised by Chai and Yeo 

(2012). Barriers that characterise the relation between energy efficiency and training cover a wide 

range of parameters. Shoemaker and Ribeiro (2018) mention how the importance of “creating demand 

for energy efficiency”, “replacing a retiring workforce”, “funding uncertainty”, coordinating 

stakeholders”, and “increasing diversity” are some of the most notable. 

In the construction sector, the importance not only of well-informed professionals to work in the field 

but also of strengthening of the educational tools towards that goal, has emerged, on a worldwide 
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level (Li and Yao, 2009). What is more, the barriers that impede the growth of energy efficiency and 

are connected to the importance of training have been acknowledged in empirical knowledge and the 

literature. In the United States, a study conducted in Southwest Virginia, with regards to identifying 

gaps and barriers in the green building training, highlighted a number of observations. Suggestions 

include the following, as presented by McCoy et al. : “1. For employers to send their current workforce 

to receive training in energy efficiency and green skills and practices, 2. A more holistic approach to 

understanding the building as a system and the underlying scientific principles is key, 3. The target 

audience is not limited to builders, and should include finance, marketing, accounting, and 

management professionals. 4. The target audience is not limited to builders, and should include finance, 

marketing, accounting, and management professionals” (McCoy et al., 2012). In addition to that, in 

the USA context, the Building Energy Codes has called attention to a number of parameters that hinder 

smooth implementation of energy efficiency measures and policies (Oettinger et al., 2013). This 

includes the complex state of the sectors with regards to “conflicting interests of its representatives, 

limited resources as well as plans of short payback period getting in the way of the required quality of 

energy performance” (Oettinger et al., 2013). According to the IEA, “The best way to implement a 

building energy codes policy, analysis for the Policy Pathway has shown, is for a governmental co-

ordination body to ensure the development of training tools and compliance software and to give all 

stakeholders free access to them” (Oettinger et al., 2013). In India, the observations have fed into an 

effort to include higher education for the preparation and proper training of the workforce. However, 

a lack of market support has created many obstacles, and efforts need to be in backed up by 

government-supported incentives (Levine et al., 2012). In the last decade, has China also faced a 

number of challenges in trying to implement strategies towards energy efficiency, due to a 

combination of factors, which stand in the way of integration of training in policies, which, as stated 

by Li and Yao (2009), include “insufficient local regulatory and financial support, difficulties in financing 

building retrofit, the discrepancy of Building Energy Efficiency (BEE) implementation progress across 

regions, slow progress on heat reform (moving from local coal-fire boilers to district heating, and 

moving from charge based on floor area to actual energy use), and also the enormous scale of 

promoting building energy efficiency in rural areas that has only just begun”. 

In the EU, the BUILD UP Skills initiative points to a number of barriers such: ‘Economic barriers (lack of 

time for training, cost of training), awareness-related barriers (lack of understanding of the importance 

of skilled / trained workers), legal barriers (delays in introducing energy efficiency related definitions), 

market barriers (low demand for energy efficient buildings and thus for the skills required to build 

them), and knowledge barriers (language, varying levels of competence of the trainees, and lack of 

facilities for practical training)’ (European Commission, 2018). For example, in the Greek context of the 

BUILD UP Skills initiative, the impact of these barriers has been assessed (Figure 10). 
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Figure 10. Barriers to Energy Efficiency. Source: (Chai and Yeo, 2012) 

 

Furthermore, as suggested by a study in the Australian context in 2015 concerning “green skill 

programmes”, it was highlighted how a number of barriers prevent a smooth course and efficiency of 

the training taking place. Among others, the following are highlighted:  

1. Fragmented sets of information are developed ad hoc.  

2. Generic information and training programmes predominate.  

3. Pre-employment training in energy efficiency is perceived as uneven; many instructors 

are seen as needing significant professional development in this area. 

4. The content delivered in training is ‘‘washed out’’ when on-site priorities, especially 

cost factors, undermine the importance of skills in energy efficiency. 

5. Members of industry and trade associations fail to take advantage of the excellent 

training opportunities they provide, as few associations mandate certification in energy 

efficiency.’  
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Figure 11. Graph illustrating the impact of barriers, in the Greek context of construction industry. 

Source: (Doukas et. al, 2016) 

 

 

In the BUILD UP Skills initiative, suggestions have been made by the official assessment document for 

the road ahead for future efforts, which include suggestions for the European Commission, for EASME, 

for authorities, and for project developers (European Commission, 2018). Among other suggestions, 

some general ones for the European Commission include (European Commission, 2018):  

a. Setting more ambitious targets for energy efficiency in buildings. 

b. Adapting the legislative framework. For example, by: Setting a requirement for mandatory 

training courses for blue-collar workers for energy efficiency related construction skills.  

c. 3.Tackling the issue of mutual recognition so that training accredited in one EU country is 

recognised in another EU country.  

d. Ensuring that every EU country has a working definition of nZEB and that this and other 

concepts are harmonised and promoted across the EU. 

Overall, the findings and learnt lessons from BUILD UP Skills initiative provide a significant and up to 

date blueprint for future reference and research in the field of energy efficiency and training in the 

building sector, in the EU. 
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2.5. Conclusion 

To summarise, from the analysis of the literature, there are certain themes that keep emerging, in 

terms of their significance and relevance, as to what plays a crucial role in determining the correlation 

between training and energy efficiency. To begin with, issues that stem from the overall fragmented 

state of the construction industry, with conflicting interests and not enough coordination between 

stakeholders have been highlighted. Secondly, there is a need to establish a coherent and systematic 

framework of actions, with regards to awareness and the dissemination of knowledge in the sector. 

And further to that, it is of great importance to make sure that training is constantly developed and 

tailored to the needs of the workforce. Also, it is crucial to make sure that more focused attention is 

placed on tackling and coordinating the dynamics of the market and of workforce demand for energy 

efficiency in the sector. Lastly, resolving issues of legislations and regulatory frameworks and 

improving their efficiency at a local, country and EU-wide levels, with regards to how to shape the 

training landscape for energy efficiency, seems to also emerge as a significant factor. 

Overall, the literature review has highlighted that the evidence that supports the correlation between 

training and energy efficiency is sparse and lacks an in-depth and sector wide analysis. Several 

context-specific (in terms of application, workforce segment, and country) studies have highlighted a 

number of barriers, challenges, and gaps in the training landscape in the construction industry. 

However, these do not scale-up and translate to robust evidence for the entire industry. 

The present report aims to address this gap by adopting a Europe-wide consultation that not only seeks 

to gather evidence correlating training with energy efficiency, but also broadens the scope of the 

investigation beyond this mere objective (i.e. identifying the evidence correlating training with energy 

efficiency) to understand the complexity of the training landscape in energy efficiency and provide 

context to the resulting evidence, in a way that promotes generalisation of the results. This 

methodology is described in the follow-on chapter. 
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3. Methodology 

 

3.1. Hypothesis 

Based on the outcomes of the literature review the following hypothesis is formulated: “Quality 

training can have a positive impact on energy efficiency in the construction sector and can contribute 

to sustainable interventions in the industry”. The research sets out to evidence that there is a 

correlation between quality training and energy efficiency in the construction sector and that can 

contribute to sustainable practices.  

Based on the conclusions from the literature review and the themes that emerge, as well the main 

barriers highlighted by BUILD UP Skills, in the European context, the following themes were formed: 

1. Lack of access to useful information, knowledge, and best practice guides for energy efficient 

interventions.  

2. Lack of demand for skilled workforce in energy efficiency.  

3. Lack of availability, or inadequate training programs (in terms of scope, quality, content, cost, 

etc.).  

4. Lack of shared vision and values for energy efficiency across the supply chain. 

5. Inadequate policy landscape, including lack of government incentives.  

These themes translate into the following research questions: 

f. What is the state of awareness, access to information and dissemination of knowledge for 

energy efficiency in the Construction sector? 

g. What is the level of demand for skilled workforce in energy efficiency? 

h. What is the state of the training programs for energy efficiency currently available in the 

industry (in terms of scope, quality, content, cost, etc.)? 

i. What is the state of the sector in terms of shared values and coordination of stakeholders 

across the supply chain for energy efficiency? 

j. How efficient are legislative frameworks, policies, and government incentives? 

In order to answer these questions, a set of consultation instruments has been created, 

which will be analysed in the following subchapter. 

3.2. General plan of action 

Overall, the research methodology draws on the Saunders research model (as illustrated in Figure 11).  
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Figure 12. The Research Onion. source: Saunders et al, 2016 

 

What is recognised for the specifics of the study’s aims is the need to have a mixed method approach 

which combines qualitative and quantitative sources of evidence. It has also been argued that mixed 

methods are traditionally linked to the pragmatic framework (Descombe, 2014). Mixed methods are 

defined by three main characteristics:  

1. Use of qualitative and quantitative approaches within a single research project. 

2. Explicit focus on the link between approaches (triangulation). 

3. Emphasis on practical approaches to research problems (pragmatism)’ (Descombe, 2014). 

In Figure 12 one can see how a pragmatic approach expresses the stance of the study, in terms of 

ontology, epistemology, axiology and methods used. There is a sustained focus on the question at hand 

(what- in the case of this research the link between training and energy efficiency) which focuses on 

how to resolve the problems, based on practical observations and experiences from practice (barriers 

& challenges in the construction field). Furthermore, the approach focuses on how to facilitate 

“successful action” (what to do-the aim of the research) and on practical solutions.  
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Figure 13. Ontology, epistemology, axiology and methods for pragmatism 

(Source: Hassan et al, 2006) 

 

 

3.3. Plan overview and explanation  

The proposed mixed methods approach translates into a number of instruments orchestrated 

according to a proposed process methodology illustrated in Figure 13. 

 

 

 
 
Figure 14. The methodological plan for this study 

 

 

The detailed steps are as follows:  

 

Step 1: Review latest Academic and Industry Literature  

The review of academic and industry literature is the first methodological step to inform this  

research. The purpose was to gather and synthesise several academic literature and industry 

documents, with a specific question in mind, which informed the research strategy. The question 
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being explored was whether and to what extend training and energy efficiency in the construction 

sector are connected. In this sense, it belongs to a type of systematic review, which is defined by 

Saunders et al (2016). Overall, the literature review could be said to be a systematic review, in that, it 

set out to gather & analyse knowledge around a specific question, as argued by Saunders et al (2016) 

“Uses a comprehensive pre-planned strategy for locating, critically appraising, analysing and 

synthesising existing research that is pertinent to a clearly formulated research question to allow 

conclusions to be reached about what is known”. 

For this purpose, the scope of the review spanned across relevant material of the last 15 years in the 

field. The language of publication was English, and the literature type were journal articles, industry 

reports and conference proceedings. The review considered reports and papers from around the 

world, not solely focused on a European level. As suggested previously, the aim was that of 

demonstrating the link between training and energy efficiency, but also to identify challenges and 

barriers, while focusing more on latest relevant developments and projects (e.g. BUILD UP Skills). 

Google Scholar and Scorpus were used as  search engines and the literature was scanned through using 

a number of keywords (including Skills, Education, Training, Energy efficiency, Energy Efficiency 

Barriers). A number of 170 papers was skimmed through with on Google Scholar with these keywords. 

Out of these around 40 of them were assessed to be relevant to the several aspects and questions that 

the review poses. Eventually 30 of them were integrated in the review, as they were assessed to hold 

the most critical information. 

At a second stage, a search was also conducted in Scopus, with the keywords: “construction industry”, 

“training” and “energy efficiency”. From this search, 37 articles and conference papers were found, 

skimmed through, and eventually from this a totality of 17 were analysed, out of which 6 were deemed 

relevant and included in the literature, based on the relevance of the results and insights of the paper 

to the purpose of this literature review.  

From this process some statistics/graphs were collected, which are presented below (see Figures 15-

19) where some observations emerge. 
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Figure 15. Documents by country or territory 

 (Source: Scopus) 

 

 

 
Figure 16. Documents by affiliation 

(Source: Scopus) 
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Figure 17. Documents by year 

(Source: Scopus) 

 

 

 
 
Figure 18. Documents by funding sponsor 

(Source: Scopus) 
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Figure 19. Documents by type 

(Source: Scopus) 
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Figure 20. Documents by subject area 

(Source: Scopus) 
 

The structure of the literature was developed and presented in small subchapters so as to give the 

reader an overview of the field and an understanding of the connections emerging. The sequence of 

presenting the information develops from the general field of energy efficiency & quality towards the 

more specific question at hand, i.e. the link between training and energy efficiency in the building 

sector. These subchapters are: “1. Energy & Energy Efficiency & Quality: Global Perspectives and the 

Building Sector”, “2. Skills & Training in the Building Sector and the Link to Energy Efficiency”, “3. 

Barriers & challenges, proposed solutions, and further research”. 

As a second step of the literature review, stakeholders were approached and asked to provide related 

industry reports evidencing the link between training and energy efficiency or providing examples of 

best practice in energy efficiency. Any relevant evidence of training resulting in positive examples for 

energy efficiency was integrated in the literature review document, as a separate sub-section, chapter 

named: “4. Reports from the Industry”.  

Step 2: Design the Consultation Instruments 

The interviews and questionnaires were formed after identifying gaps of knowledge in the field, 

barriers, and current challenges emerging from the literature review. Following a qualitative approach, 

in order to interpret and discern potential themes emerging from the literature, the aim was to (a) 

identify the barriers and challenges in training in the industry and (b) establish the training landscape 

in energy efficiency but also (c) evidence the significance of training on energy efficiency. The 

questions that were more open-ended were left for the interviews, so as to leave more space for 

elaboration. Indeed, the interviews are semi-structured, and leave room for further and spontaneous 

reflections and elaboration, during the interviewing process. Questions that can easily responded to 

with a limited number of possible answers, were left for the questionnaires. This included a common 

section for all stakeholders, and then separate sections/set of questions; one for blue-collar workers 

and one for white-collar workers. The consultation material also drew on previous relevant 

consultation material, in terms of the typology and scope of questions. This material was questions 

from relevant questionnaires and interviewing process from the following sources: 

 

1. Final Report on the Assessment of the BUILD UP Skills Pillar II  

2. Through the Local Government Lens: Developing the Energy Efficiency Workforce 

3. H2020 BIMEET research: BIM for Energy Efficiency Requirements Capture 

4. Kent County Home Energy Efficiency Program 

The interviews involved 21 questions in total and the questionnaire included 31 questions in total. 

 

 

In the following section there will be an analysis of how the consultation tools and primary research 

collected, have been categorised and grouped to provide insights about the five major themes that the 

study seeks to explore. The questions from the questionnaire and the interview, as well as insights 

from the workshop fall within these five themes, as mentioned previously: 

1. Lack of access to useful information, knowledge, and best practice guides for energy efficient 

interventions. 

2. Lack of demand for skilled workforce in energy efficiency. 
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3. Lack of availability, or inadequate, training programs (in terms of scope, quality, content, 

costs, etc.). 

4. Lack of shared vision and values for energy efficiency across the supply chain.  

5. Inadequate policy landscape, including lack of government incentives.  

The order of the questions, for the interviews and questionnaires did not follow this specific order 

during the collection of data, but rather a more organic order, to promote a logical flow to the 

consultation process. However, for the purposes of the categorisation below, and to avoid confusion, 

these will be presented with the number that the appear in the study. Furthermore, certain 

questions in the questionnaire, present an overlap in themes, as they were structured to provide 

multiple pre-given questions/checkboxes for their answers. For the purposes of the analysis below, 

they will be included in every category that they integrate.  

 

More specifically: 

 

Interview Guide: 

 

Theme  

Lack of access to useful 

information, 

knowledge, and best 

practice guides for 

energy efficient 

interventions.  

▪ Q4. What barriers can you identify in the field of training for 

energy efficiency, in the construction sector? 

▪ Q9. In your opinion, is the importance for energy efficiency skills 

in the construction sector being taken into consideration 

adequately, in your field? 

▪ Q19. What market challenges can you identify, concerning 

demand & economic changes? Are there any strategies that 

have been identified as successful in dealing with these 

challenges?  

▪ Q21. In your opinion, have initiatives such as the BUILD UP Skills 

been successful and in what manner? 

Lack of demand for 

skilled workforce in 

energy efficiency 

▪ Q4. What barriers can you identify in the field of training for 

energy efficiency, in the construction sector? 

▪ Q5. What can be done, in your opinion, to increase demand for 

energy efficiency, in the construction sector? 

▪ Q8. Could you please give your opinion on the level of demand 

for energy efficiency training and what you think will happen in 

the foreseeable future? 

▪ Q12. Could you please describe the skills that are needed in the 

new energy efficiency technologies, in your field? 

Lack of availability, or 

inadequate, training 

programs 

(in terms of scope, 

quality, content, cost, 

etc.).  

▪ Q10. Is the focus placed on training for energy efficiency 

sufficient? Please elaborate on your opinion? 

▪ Q4. What barriers can you identify in the field of training for 

energy efficiency, in the construction sector? 

▪ Q11. Could you give any examples of other training programs in 

the construction industry that you believe are contributing to 

energy efficiency, in the construction sector? 
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▪ Q14. How comprehensive is the training material for energy 

efficiency in the construction sector that you are 

familiar/involved with (and if you can elaborate on what that 

training is)? How can it be improved?  

▪ Q15. How much of previous knowledge is considered in training 

programs for energy efficiency in the construction sector? Is 

informal learning & training being properly integrated? 

▪ Q18. How much do training programs develop synergies 

between academic and vocational training? What could be done 

to further strengthen this link?    

Lack of shared vision 

and values for energy 

efficiency across the 

supply chain.  

▪ Q3. How does training and skill development in the construction 

sector contribute to the increasing need for environmental 

awareness, in our societies? 

▪ Q6. What is the current state of knowledge and experience 

sharing, with regards to energy efficiency, in your organisation, 

in your opinion? What can be done to improve it? Are there any 

conflicting interests? 

▪ Q7. What is the current state of knowledge and experience 

sharing, with regards to energy efficiency, in the industry, in 

your opinion? What can be done to improve it? Are there any 

conflicting interests? 

▪ Q13. Does energy efficiency in the construction sector contribute 

to a vision of long-term employment? 

Inadequate policy 

landscape, including 

lack of government 

incentives 

▪ Q16. Does completing training result in any formal (e.g. 

accredited) qualification? Do these qualifications increase 

employability? 

▪ Q17. With regards to policies & legislation, how effectively do 

you believe they integrate training? (e.g the European Green 

Deal, which focuses on making EU’s economy sustainable and 

EU climate neutral by 2050) 

▪ Q19. What market challenges can you identify, concerning 

demand & economic changes? Are there any strategies that 

have been identified as successful in dealing with these 

challenges? 

▪ Q20. Have any aspects/insights of the training that you have 

been involved with been included into national strategies? 

 

Questionnaire: 

 

Theme  

Lack of access to useful 

information, 

knowledge, and best 

practice guides for 

▪ Q6. What are the common barriers for training for energy 

efficiency in your organisation?  

▪ Q7. What are the common barriers for training for energy 

efficiency in the industry?    
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energy efficient 

interventions.  

▪ Q10. Are you aware of the BUILD UP Skills initiative? 

▪ Q11. In your opinion, was BUILD UP Skills, succesful?  

▪ Q12. Should initiatives like BUILD UP Skills be undertaken in the 

future? 

▪ Q15. What are your recommendations to enhance training & 

skill development ptograms in your organisation?  

▪ Q16. What are your recommendations to enhance training & 

skill development ptograms in the construction industry? 

▪ Q19. Overall, is the focus placed on energy training for energy 

effciency sufficient, in the construction sector, in your opinion?  

▪ Q20. Have you been involved with knowledge and experience 

sharing for energy efficiency in the construction sector?  

▪ Q23.Have you ever received any training concerning energy 

efficiency in the construction sector?  

Lack of demand for 

skilled workforce in 

energy efficiency 

▪ Q6. What are the common barriers for training for energy 

efficiency in your organisation?  

▪ Q7. What are the common barriers for training for energy 

efficiency in the industry?    

▪ Q22. Could you please identify any issues linked with the 

financial implication of training (hidden transaction costs)? 

▪ Q27. In what manner does training for energy efficiency deal 

with retiring workforce, in the construction sector?  

▪ Q28. In what manner does training for energy efficiency deal 

with non-qualified workforce, in the construction sector? 

▪ Q29. In what manner does training for energy efficiency deal 

with next-generation workforce, in the construction sector? 

▪ Q30. In what manner does training for energy efficiency deal 

with next-generation workforce, in the construction sector? 

Lack of availability, or 

inadequate, training 

programs 

(in terms of scope, 

quality, content, cost, 

etc.).  

▪ Q6. What are the common barriers for training for energy 

efficiency in your organisation?  

▪ Q7. What are the common barriers for training for energy 

efficiency in the industry?    

▪ Q15. What are your recommendations to enhance training & 

skill development ptograms in your organisation?  

▪ Q16. What are your recommendations to enhance training & 

skill development ptograms in the construction industry? 

▪ Q24. What type of material was used in the training program for 

energy efficiency in the construction sector that you have been 

involved with? 

▪ Q25. Was the training of trainers in programs of energy 

efficiency in the construction sector efficient & adequate, in 

your opinion? 

▪ Q26. Was the frequence and level of detail, including duration of 

the training that you have been involved with, appropriate? 
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Lack of shared vision 

and values for energy 

efficiency across the 

supply chain.  

▪ Q6. What are the common barriers for training for energy 

efficiency in your organisation?  

▪ Q7. What are the common barriers for training for energy 

efficiency in the industry?    

▪ Q8. What is the current state of knowledge and experience 

sharing with regards to energy efficiency in your organisation, in 

your opinion? 

▪ Q9. What is the current state of knowledge and experience 

sharing in the industry, with regards to energy efficiency, in your 

opinion? 

▪ Q18. On what level does the positive impact/results of training 

in the construction sector for energy efficiency becomes more 

evident, in your opinion? 

Inadequate policy 

landscape, including 

lack of government 

incentives 

▪ Q6. What are the common barriers for training for energy 

efficiency in your organisation?  

▪ Q7. What are the common barriers for training for energy 

efficiency in the industry?    

▪ Q13. In your opinion, is the importance of energy efficiency 

training being taken into consideration adequately by the 

construction industry, on a European level? 

▪ Q14. In your opinion, is the importance of energy efficiency 

training being taken into consideration adequately by the 

construction industry, on a national level? 

 

Workshop Insights: 

 

Theme Key insights 

Lack of access to useful 

information, 

knowledge, and best 

practice guides for 

energy efficient 

interventions.  

▪ Demand and access go hand in hand. Without demand, there 

will inevitably be a lack of access, therefore the priority should 

be on building demand.  

▪ The people that should be pushing for energy efficient solutions 

are not pressing hard enough for it, however it is thought this 

could change once policy landscape also changes. 

▪ Whilst the building sector is making strides towards energy 

efficiency, other areas of infrastructure are behind in this 

regard. i.e., transportation infrastructure. 

▪ There is an abundance of information, knowledge and guides 

available, however the challenge is sourcing targeted training 

that relates to specific roles. 

▪ Workers should be guided to appropriate training that relates 

only to their role. This targeted training is more likely to be 

absorbed by the worker and used in practice.  

▪ There is a need to develop awareness of the various end user 

groups.  
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Lack of demand for 

skilled workforce in 

energy efficiency 

▪ Construction workers are in high demand and is leading to the 

employment of lower skilled workers.  

▪ European countries are setting stringent carbon neutral targets; 

however, there are not enough skilled workers to produce 

energy efficient buildings.  

▪ Companies should be shown the correlation between a skilled 

workforce and quality of a building to highlight the importance 

of skilled workers.  

▪ Companies need to value the importance of upskilling workers, 

and to not see it as a drain on time/finances.  

▪ Companies are more inclined to use the same processes instead 

of innovating and adapting to tackle new markets.  

▪ Companies will not upskill their workers until clients demand 

change. 

▪ A skilled workforce is desirable but difficult to access. 

▪ Demand for a skilled workforce and legislation are interlinked. 

Financial/tax incentives appear to be successful motivators for 

increasing the demand for energy efficiency in the construction 

sector.  

▪ The adoption of Artificial Intelligence, ICT tools etc. can be used 

as a contributor/instrument to deliver a skilled workforce. 

Lack of availability, or 

inadequate, training 

programs 

(in terms of scope, 

quality, content, cost, 

etc.).  

▪ There are lots of training programs available, however they are 

similar in content, quality, and theory. They do not meet the 

needs of the workforce.  

▪ Training for blue collar workers should be less theory based and 

more practical.  

▪ ‘On the job’ training would be more suitable for blue collar 

workers.  

▪  Whilst the participants agreed that ‘on the job’ training was the 

best approach. It was also highlighted that there would be 

challenges in providing such training on site.  

▪ Lack of time is preventing workers from accessing training. 

▪ Prioritising training would require a top-down approach. 

▪ It is important to integrate qualifications into on-site training. 

 

Lack of shared vision 

and values for energy 

efficiency across the 

supply chain.  

▪ Finland has formulated carbon neutral road maps for 2030-2050 

(for all industries). It will be interesting to see if they have 

considered energy efficiency at a workforce level, to ensure 

carbon neutrality throughout the whole value chain.  

▪ It was suggested that to become truly energy efficient all the 

sectors involved must behave in the same way and share the 

same vision for energy efficiency. This, however, is not currently 

the case.  
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▪ Companies will transition to energy efficiency when legislation 

pressurises them to do so.  

Inadequate policy 

landscape, including 

lack of government 

incentives 

▪ Government support is essential for any real changes in energy 

efficiency to occur.  

▪ Policy landscape varies depending on the countries priorities.  

▪ It was argued that pressure from industry can influence policy. 

There should be scope in the policy landscape that would allow 

for construction experts to mandate such policies.  

▪ Better communication is required amongst countries to share 

energy efficiency instruments, best practice guides etc. and to 

improve policy landscape.  

 

In addition, a number of questions deal with the necessary demographics & procedural questions for 

the study, in order for the interviews and questionnaires to take place: 

 

Interviews: 

 

Theme  

Demographics & 

procedural questions 

▪ Q1. Please could you confirm that you consent to this 

interview? 

▪ Q2. Could you please introduce yourself, and your professional 

role/position? 

 

Questionnaires 

 

Theme  

Demographics & 

procedural questions 

▪ Q1. Consent 

▪ Q2. Age 

▪ Q3. Gender 

▪ Q4. Professional Experience 

▪ Q5. What is your field of expertise? 

▪ Q31. If you have any comments you would like to make, please 

write them below 

 

A detailed analysis of the results, as well as the correlation of the insights from the triangulation follows 

in the chapters 4 and 7, respectively.  

 

Steps 3 & 4: Pilot and Validate the Questionnaire & Pilot and Validate the Interview Guide 

As argued by (Hassan et al, 2006) “a pilot study can be defined as a small study to test research 

protocols, data protection instruments, sample recruitment strategies, and other research techniques 

in preparation for a larger study”. For this study, the instruments which were created in the previous 

stage were tested out, firstly, within the Cardiff University research team, which resulted in a more 

detailed and clearer structure of the consultation instruments. Secondly, both the questionnaire on 
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SurveyMonkey and the interview were piloted through a process of asking partners to nominate two 

people from their organisation, from a network of the following project partners: 

• ASM – Market Research and Analysis Centre 

• R2M SOLUTION  

• LUXEMBOURG INSTITUTE OF SCIENCE AND TECHNOLOGY 

• SUOMEN RAKENNUSINSINOORIEN LIITTO RIL RY 

• Teknologian tutkimuskeskus VTT Oy – VTT 

• DISTRETTO TECHNOLOGICO TRENTINO SCARL 

• ENERGY EFFICIENCY CENTER – ENEFECTFOUNDATION  

 

For the questionnaires, feedbacks in the forms of word document and/or e-mail were received. For 

the interviews, four interviews took place on Zoom, they were recorded and transcribed, and through 

this process the opportunity to clarify the content and structure of the questions, test the sequence of 

the questions. From the pilot of the questionnaires issues with regards to the functionality of the 

sequence were raised, and also feedback was given with regards to the possible additions that could 

give participants a better overall experience and more options. Following this process, the necessary 

corrections took place, and the material was ready for distribution.  

Step 5: Identify and Document training informed Energy Efficiency Use Cases 

Based on the use-case collection template, the consortia partners have been asked to provide 5 

relevant use-cases from their country of origin in order to cover a wider European  

perspective. Using this wide community of experts, interviews and consultations have been conducted 

as a mean to validate the findings in the assessment of the use-cases (see Figure 21). To support in the 

process of use-case collection, and experts have been asked to contribute and register a list of 

authoritative URI sources. 

These have been registered within the http://www.energy-education.com/ platform (see Figure 20). 

Such sources have been integrated in the search service aiming at facilitating the process of extracting 

best practices, regulations and to support with requirements definition and training.  

A human based process has been utilised to validate these relevant sources and searching URIs 

(Uniform Resource Identifier) based on specialised keywords. These have been validated by experts in 

the field of BIM and supported by the consortium partners. Such keywords include: energy efficiency, 

best practice, case study, training and education. 
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Figure 21. Screenshot of the energy-education platform 

The energy-education platform can be found at the following address: http://www.energy-education.com/ 

 

 

 

 
Figure 22. Screenshot of the use-case input template 

 

 

http://www.energy-education.com/
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Step 6: Assemble and Analyse Social Media Information 

For this process, these steps were followed: 

Step 1: During piloting partners to share twitter accounts (endpoints) of 

institutions/individuals/group that are active on social media 

Step 2: Mining of social media accounts and extract knowledge related to the study including roles, 

skills, trends for energy education 

Step 3: Inclusion of the outcome in the study 

The list of the organisations utilised for the capturing process is obtained from three sources:  

(i) forensics algorithms for IP detection and organisation identification,  

(ii) followers of the @BIMEET twitter account and  

(iii) partners indication of training institutions. 

Further to that, the NVIVO software was used to analyse the qualitative data. NVIVO is designed for 

qualitative studies with very rich text-based and/or multimedia information, where deep levels of 

analysis on small or large volumes of data are required. The analysis was applied to: 

(iv) Expert Interviews  

(v) Training descriptions  

(vi) Publications from Relevant Literature  

(vii) 15 million tweets from relevant Social media 

 

Step 7 & Step 8: Distribute the Questionnaires & Organise the Interviews  

The questionnaires were distributed in the network of the aforementioned partners, via e-mail, by 

sharing the relevant link to the SurveyMonkey website. The audience of participants covers all the 

different layers of stakeholders in the construction sector. Approximately 35 questionnaires were 

expected to be gathered through the process.  

The interviews were organised, similarly to the questionnaires, through approaching the partners on 

a European level and asking them to nominate people and local stakeholders to conduct five interviews 

each. The sample of participants draws on a mix from both white-collar workers and blue-collar 

workers. The interviews were held electronically, through video conferencing, including Zoom, due to 

the COVID-19 pandemic circumstances and cross-country nature of the process. The material was 

recorded, with the consent of the interviewees. 
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Figure 23. Examples of social media sources 

 

 

Step 9 & Step 10: Analyse the Questionnaires & Analyse the Interviews 

The data from the SurveyMonkey survey was documented and collected via the software’s graphs and 

statistics as a way to collect and categorize key concepts and patterns, and process quantitative data. 

Confidentiality and anonymity of the participants was kept throughout the process. With regards to 

the interviews, after finishing the interviewing process, the transcripts of the interviews were analysed 

in an interpretive, qualitative manner to extract insights, understand the and discern patters and reach 

conclusions, about the questions that the study poses. NVIVO was used as a software to facilitate the 

process and help with the storage, coding and retrieval of data (Descombe, 2016). As with the 

questionnaires, confidentiality and anonymity of the participants was kept throughout the process. 

Step 11: Results triangulation 

Results are analysed in the “Results” section, feeding into the “Discussion” section of this document. 

For the analysis of the results, both a qualitative and quantitative approach were followed, as 

described in the introduction of the “methodology” section - following the overarching mixed methods 

approach of the study. As a last step, the previous steps led into a correlation of results which was then 

brought into a comparison with the initial insights from the Literature Review. This process is part of 

the triangulation aspect of the mixed-methods approach, as mentioned in the introduction. 

Triangulation, which is defined as “the practice of viewing things from more than one perspective”, as 

Descombe argues (2016), in this case falls into the “methodological triangulation” type. In this case, 

insights are found by corroborating data from different methods (Dencombe, 2016) and the aim is to 
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achieve “improved accuracy” (Descombe, 2016) of the findings. The results were therefore analysed 

in an interpretative manner, in relation to each other, so as to forge connections between all the data 

that has emerged from the process and the research.  

Step 12: Organise a Europe-wide Workshop 

After the interviews and questionnaire stages, were completed, a Europe-wide workshop was 

organised and delivered in order to present the results to a group of experts, to encourage discussions 

around our findings, and to further corroborate the correlation between training and energy efficiency 

in the building sector. In terms of organisation, a Doodle Link was sent out to partners, so that they 

could highlight their availability for the event. The participants of the workshop had knowledge and 

experience of the construction sector, from any part of the value chain, whether white-collar workers, 

or blue-collar workers. The aim of the workshop was to hold a workshop at which all participants had 

the time to share their thoughts and experiences. The event provided an opportunity for discussions, 

in greater detail. The discussions from the sessions have informed the research and aid in the 

development of tools, to improve energy efficiency training in the construction sector. Brainstorming 

sessions with experts have been organised as part of the workshop, in order to understand existing 

gaps in the field of training for energy efficiency and to aggregate new best practices use-cases. 
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4. Results 

 
4.1. Data Analysis from Questionnaires 

Below we find the analysis of the data collected from the Questionnaire on SurveyMonkey. Thirty-

three responses were collected, which are presented in the relevant graphs, with a commentary of 

how they related to the study and its aims. One observation is that not all respondents replied to all 

questions. However, all of the graphs clearly state the number of answers received, and the statistical 

data is based on the sum of the answers that were received on that particular question. 

 

Q1 Consent 

 

 
Figure 24.Responses received from survey question 1 
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Figure 25. Responses received from survey question 2 
 

Graphs (Q2) & (Q3), give us information about demographics. The first graph (Q2) shows that a 

significantly large sample of the participants belong in the age group of 35-44 (39.39 %), compared to 

other age groups. The second largest group of participants belongs in the age group of 25-34 (21.21 

%). The smallest group of participants belongs in two groups, those of 65+, and 18-24, with a 

percentage of contribution of 3.03%. In the second graph (Q3), it can be seen how the sample is almost 

evenly spread among men and women, in terms of gender (57.58 % & 42.42 % in terms of percentages, 

respectively). 
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Figure 26. Responses received from survey question 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 27. Responses received from survey question 4 
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As seen in the above graph (Q4) the overwhelming majority (78.79 %) of the participants have a long 

experience, over 10 years, in their field. This is a positive element with regards to the rigour of the data 

collected, as it could be argued that it reflects a deeper understanding of the fields each respondent 

refers to. 

 

 
Figure 28. Responses received from survey question 5 
 

As seen above, more than half of the respondents (51.52 %) the majority of belong in the 

“Project Management” field. One observation that emerges from the Following that, the second 

largest sample belongs to “Other” (36.36 %) and Architectural Design (21.21 %). In the field of 

“other” the following 11 responses were collected, when asked to specify: 

1. Teacher 

2. Knowledge Institute 

3. Service Design, Engineering and Innovation 

4. Environmental Education 
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5. Training 

6. Energy Systems 

7. Education and Training specialist 

8. Energy 

9. Energy Process Engineering 

10. Energy Sustainable Engineering 

11. Teaching 

 

The fields that were not covered by the sample of respondents were the following: Fire 

Engineering, Acoustics, Quantity Surveying, Contractor/Subcontractor.  Overall what becomes 

evident is that the majority of respondents are white-collar workers. This relates to the profile of 

the interviewers’ participants, which will be examined in the next subchapter of the study. 
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Figure 29. Responses received from survey question 6 
 

The graph for (Q6) shows the barriers that are encountered in the organisation that the participants 

are working in, that some observations emerge. The barrier that has been chosen by the majority of 

participants (60.61%), is the lack of time for training (“not enough time for training”). Second, as a 

barrier come “financial/funding issues” (45.45%), followed by “not enough and proper information & 

awareness” (36.36 %) and “not adequate demand for energy efficient buildings” (33.33%). 

As a general picture, and by looking at the data, it could be argued that training needs to be made as 

a priority within organisations, both on a structural level, in terms of priorities and funding, but also in 

terms of how employees are being given the opportunity and time to interact with training programs 

and education, in order to improve their skills.  
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Figure 30. Responses received from survey question 7 
 

The graph for (Q7) shows the barriers that are encountered in the industry that the participants are 

working in, that some observations emerge. The barriers that have been chosen by the majority of 

participants (42.42%), are “not enough and proper information and awareness”, “not enough time for 

training”, and “financial/funding issues”. Second, as a barrier comes “not enough interest in the field” 

(39.39%) and followed by “resistance to change” (36.36%).  

By looking at the tendencies that the data analysis shows, two interesting observations emerge. The 

barriers most often selected by the participants are common within the organisations as well as in the 

industry, such as the lack of time for training, financial/funding issues, not enough and proper 

information, and awareness. This could be argued to reflect some common mentalities across 

stakeholders and different actors in the industry, and could potentially help identify the problem and 

narrow down the necessary action to be taken, if we are to increase training for energy efficiency. It 

seems more focus should be placed overall, in terms of how much capital investments are being placed 
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into training, as well as on raising awareness about the importance of education in this area and of 

improving skills. 

 

 

Figure 31. Responses received from survey question 8 

 

The graph for (Q8) shows an overall very good level of knowledge and experience sharing in the 

companies and organisations, with only 9.09% of participants suggesting it is in a poor state. This is 

an optimistic outcome, and could probably suggest that it is easier to coordinate actions, within a 

more limited context, such as a company (rather, for example, in the totality of the construction 

industry). Some relevant observations made by those who answered “good, fair, poor” are below: 

1. “Due to time pressure, it is often difficult to take time to formalise experience from one project to 

another in my organisation” 

2. “Lack of time” 

3. “I work for the city. Everyone is familiar with energy efficiency but believe the payback might take 

long. They are not well aware or do not trust energy efficiency as a service -models. We are 

improving on that by increasing discussion between public and private sector and piloting new 

business / procurement models” 

4. “As the number of topics is quite high, there is a lack of capacity in some of the fields of expertise” 
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5. ”Energy champions within organisations and some Government incentives are helping” 

6. “We don't have to care about energy in our office, because we rent the offices” 

7. “The state is different among organisation”. 

 

 

Figure 32. Responses received from survey question 9 
 

The graph for (Q9) shows a fairly good level of knowledge and experience sharing in the industry, 

with only 15.15% of participants suggesting it is in a poor state. In any case, however, those who 

replied with “excellent” are very limited (6.06%), which shows that there is clearly a lot of room for 

improvement in this regard. Some relevant observations made by those who answered “good, fair, 

poor” are below: 

1. “The knowledge is divided uneven among employees” 

2. “More and more case studies are described in professional newspapers and websites, but 

unfortunately they are often oriented towards wide marketing rather than providing technical 

information” 

3. “Easy to share to the few who want to upskill, reaching clients and majority of others is the issue” 

4. “Lack of time” 

5. “Energy efficiency is a complex, fast-growing sector. Overall, there is a low to average awareness 

regarding the good practices in this field” 

6. “A group of quite good frontrunners. But the mass is not properly upskilled” 
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7. “Lack of funds and awareness” 

8. “Because interest is triggered by economic interest” 

9. “Not adequate demand for energy efficiency buildings” 

10. “Comparatively low price of energy and energy carriers leads to lack of motivation” 

11. “Lots of good practice being shared” 

 

 
Figure 33. Responses received from survey question 10 
 

The graph for (Q10) shows an almost evenly spread of responses between “yes” and “no” to the 

question of whether they are aware of the BUILD UP Skills initiative. Although this in a good sign on 

one hand (with regards to those who are aware of it), it might also suggest that there is a long road 

ahead, in terms of coordinating efforts, properly educating professionals and updating them with 

regards to what is available in the field of training for energy efficiency in the construction sector.  
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Figure 34. Responses received from survey question 11 
 

 

Out of the 29 respondents who answered, the majority of those who knew about the initiative 

suggested it was successful. This is rather encouraging, as it shows that when the right initiatives are 

put forth and set in motion, and enough attention is being paid, people respond positively. It could 

also be argued to suggest that people feel that such initiatives are needed currently, in the construction 

field.  
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Figure 35. Responses received from survey question 12 
 

 

Similarly to (Q11), 4 respondents skipped the question-probably due to the same reason. However, 

out of those who replied, a sweeping majority replied with “yes”. This indicates, as suggested in the 

analysis for (Q11) that the demand for such initiatives is much needed, on the behalf of various 

stakeholders and professionals in the construction industry. 
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Figure 36. Responses received from survey question 13 
 

What can be seen in the graph for (Q13), is that the responses vary, and there is a split in the perception 

of whether Europe takes energy efficiency training into consideration as much as it should. In any case, 

it could be argued that this indicates that some basis is already there, but much room for improvement 

exists, in this regard. 
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Figure 37. Responses received from survey question 14 
 

Interestingly, and further to the previous question, (Q14) shows a drop in positive responses when the 

question shifts to a national level, with a significantly larger number of participants (51.72%) suggesting 

the importance of energy efficiency training is not being taken into consideration adequately. This 

could indicate the importance of having a coordinated plan of action, perhaps stemming from a level 

of EU legislation, which helps level up the perception of training in the construction field.  
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Figure 38. Responses received from survey question 15 
 

The data from (Q15) with regards to recommendations in the relevant organisations show a focus on 

the importance of training being flexible and to adjust to the needs of those who undertake it (58.62%), 

as almost half of participants chose that. Other significant recommendations include “adequate 

promotion of training” (44.83%), “Raise awareness for the need for training in energy efficiency” 

(48.28%), “Make sure there are mandatory courses for construction workers” (34.38%). These replies 

point to the importance of awareness and the proper structure of training taking place to be improved. 

They also indicate (and perhaps related to lack of time as indicated multiple times in previous 

questions), the importance of making sure training is a flexible and organic process which benefits the 

professional who undertakes it. 

As “Other” the answer “Not sure” was recorded by one respondent. 
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Figure 39. Responses received from survey question 16 
 

The data from (Q16) with regards to recommendations in the industry shows a focus a lot of similar 

recommendations as (Q15) but with some additions. The most selected recommendations were “Make 

sure training is flexible and adjusts to the needs of those who undertake it” (55.17%), as well as “Make 

sure training has a significant practical contribution for those involved” (57.14%). Other significant 

recommendations include “adequate promotion of training” (51.72%), “Raise awareness for the need 

for training in energy efficiency” (51.72%), “Make sure there are mandatory courses for construction 

workers” (44.83%). As with the previous question, what seems to emerge is that more attention and 

focus needs to be placed on the needs of professionals and those who undertake the training, as well 

as, once again, the importance of raising awareness in the field about training for energy efficiency.  
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Figure 40. Responses received from survey question 17 
 

The high percentages of responses to (Q17) indicate that there is a high understanding of the value of 

training for energy efficiency, not solely in the construction sector, but on an environmental, societal, 

and economic level. 
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Figure 41. Responses received from survey question 18 
 

The answers to question (Q18) highlight how the results of training for energy efficiency are mostly 

perceived on a local and national level. This is a significant observation as it could be argued that there 

is interest, in a micro-scale, to develop further and improve the current state of training for energy 

efficiency.  
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Figure 42. Responses received from survey question 19 
 

To (Q19) very few respondents (20.69%) replied with a positive answer. The majority (44.83%) 

replied with “no”. This could indicate that currently, there is a significant need for focusing even 

more on the training for energy efficiency, as several stakeholders in the industry point out a 

deficiency and gap, in that regard. 

There were some other comments made by the respondents: 

1. “There is no focus on training” 

2. “Should be further strengthened” 

3.  “In Ireland yes because NZEB is mandatory, in other countries no” 

4. “Awareness raising and a strong marketing campaign is needed” 

5. “Construction companies do not put emphasis on energy efficiency on top of what is required in 

the legislation” 

6.  “People do not see the benefits yet, they see it more as time consuming” 

7. “Still, more attention is paid to energy supply rather than to energy efficiency”  

8. “Not adequate demand for energy efficiency buildings” 

 

 

 

 

 

 

 



D2.1 Evidencing the correlation between training and energy efficiency 
 

 

70 
 

 

Figure 43. Responses received from survey question 20 
 

To (Q20) some clarifying answers were received in the comments: 

1. “Research and innovation programmes” 

2. “Build up skills”           

3. “Keeping training about energy efficient construction at a construction company” 

4. “Short CPDs on energy renovation, including renovation of traditionally built buildings” 

5.  “Involved as a trainer” 

6   “BUILD Up Skills Qualibuild, Train-to-Nzeb, VET4LEC, Construction Blueprint, BIMzeED, 

developing NZEB and BIM modules for VET and HEI” 

7. “Developing courses” 

8. “We were part of the projects Train-to-nZEB, BUILD UP Skills, BUILD UP Skills Enerpro. 

Currently part of the projects nZEB Roadshow and BUSLeague” 

9. “BuildUp skills”  

10. “12 years ago involved with championing energy efficiency in commercial buildings” 

11. “Training of trainers, designers and construction managers” 

Overall, the majority of respondents (75.86%) have been involved with knowledge and 

experience sharing in the construction sector, which shows a high level of knowledge among 

the respondents with regards to the subject of inquiry at hand. 
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Figure 44. Responses received from survey question 21 
 

(Q21) which refers to the previous question, shows an encouraging majority of (55.17%) stating that 

the training can be upscaled. This could mean that there are significant numbers of training programs 

at the moment, with this potential, which, of course, can be considered as positive in the context of 

the effort of further developing training for energy efficiency. 
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Figure 45. Responses received from survey question 22 
 

Responses to (Q22) show that the most significant difficulty at the moment, concerning financial 

implications of training is the “Difficulty in finding and training the required workforce” (48.28%). 

Relevant comments, to the “Other options”, were: 

1. “Difficulty allowing the workforce to use their working time for training”.  

2. “Lack of governmental incentives” 

Once again, as with previous questions, what emerges is how the workforce presents some of the 

most significant insights, with regards to issues around training and energy efficiency, in the 

construction sector. 
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Figure 46. Responses received from survey question 23 
 

Answers to (Q3) show a slightly larger sample of the responders having received training.  

Comments to this were added by some of the participants: 

1. “EHPA (European Heat Pump Association) courses”  

2. “ Energy renovation of traditionnaly built buildings”            

3. “BIM and energy efficiency” 

4. “MeNs program, developing NZEB Train the Trainer and developed WWETB NZEB programs” 

5. “The Master Degree in a university” 

6. “Train-to-nZEB for non-specialists” 

7. “Have undertaken some government initiatives”  

8. “Within a training of trainers programmes”  

9. “EnEffect” 

10. “University” 

Overall the responses show a variety in the training programs undertaken by the respondents. 

However, the graph also shows a significant portion of the sample (37.93%) which lacks this type of 

training. This could be said to evidence how a lack of training is still significant, in the construction 

sector.  
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Figure 47. Responses received from survey question 24 
 

(Q24) shows a tendency concerning the type of material used for these trainings, with most of them 

focusing mostly on “classes”, “handouts, best practice guides” (which presents the highest percentage 

66.67%), and online & video training, and less on the literature on energy efficiency. Overall, it could 

be said that the training materials overall seems to offer flexibility, which is a good thing. As mentioned 

in previous questions, it is important that training offers a more appealing profile to professionals, and 

a space where training are tailored to their needs.   
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Figure 48. Responses received from survey question 25 
 

From (Q25) emerges how the training of trainers in energy efficiency programs is perceived as 

sufficient, with only a (7,41 % ) arguing that the training of trainers is insufficient. This is a positive 

aspect, in terms of how the training is structured, and a rather significant, it could be argued. 
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Figure 49. Responses received from survey question 26 
 

Most participants answered to (Q26) with a positive response, which is also, as with the previous 

question, a positive aspect concerning the quality of training for energy efficiency, received in several 

programs, in the construction industry. 
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Figure 50. Responses received from survey question 27 
 

Almost half of the participants (48.15%) did not know how to respond to this (Q27), or were not sure. 

The other half of responses were divided between “good”, fair” and “poor”. None of them chose the 

option of “excellent”. This could potentially show that more attention should be paid to the issue. 
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Figure 51. Responses received from survey question 28 
 

To (Q28) participants, showed a similar tendency as with the previous question. Many of them 

responded they do not know how to answer this question, while none of them chose the “excellent” 

option, with most of them being divided between “poor” (29.63%) and “fair” (25.93%). 

Again, as with the previous question, it could be argued that more attention could be placed on this 

issue. 
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Figure 52. Responses received from survey question 29 
 

In (Q29) the majority of answers from respondents oscillated between “poor”(25.93%) and “good” 

(29,63%), with some of them arguing that the current state is “fair” and with even less choosing the 

“excellent” option.  A number of participants did not know how to reply to the question. This is more 

optimistic, compared to the last previous two questions, but still shows a lot of room of improvement 

that needs to take place in this regard. 
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Figure 53. Responses received from survey question 30 
 

In (Q30) the majority of answers from respondents chose the “I do not know/I am not sure” option 

(37.04%). Other than that responses were divided with most participants arguing that the integration 

is “good” (22.22%), poor (22.22%), and less argued about fair or (even less) excellent. Once again, as 

with (Q27), (Q28), (Q29) it could be argued that more attention could be placed to these issues, both 

in terms of providing solutions and training that responds to these matters adequately, as as well as in 

terms of awareness. Overall, the workforce seems to be an important player in the need of training for 

energy efficiency.  
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Figure 54. Responses received from survey question 31 
 

The last section of the questionnaire (Q31) gave the opportunity to participants to make last 

comments. From these three observations, it could be argued that focus is placed, on the workforce 

and professionals, and on how to improve their experience,  understanding, and awareness in matters 

of energy efficiency. 

 

4.2. Data Analysis from Interviews  

Introduction: 

This subchapter analyses the 28 interviews that were conducted, in the context of the INSTRUCT 

project. As mentioned in the methodology, NVIVO was used to analyse and group the data. From the 

themes emerging, diagrams were extracted, and qualitative observations were made. The chapter 

follows a detailed account of each question, followed by a relevant graph and a commentary for each 

result. The analysis follows an interpretive rationale of discussing the most highlighted tendencies and 

patterns, while linking them to the broader questions and aims of this study. For reasons of anonymity 

and privacy, interviewees are mentioned with the code “Interviewee” and the number next to it, e.g. 

“Interviewee 1”, “Interviewee 2” etc. The actual questions to the interview begin from “Question no2”, 

due to the fact that “Question no1” was a declaration of consent to the interview, to which all 

participants, replied positively. To avoid confusion, the numbers in the diagrams and chart show the 

replies received to each question. In some cases, respondents did not answer to a specific part of the 

question, and so their reply is not included in the numbers. In other cases, the respondent’s answers 

belong in more than one category (e.g. type of barriers). Participants are referred to as either with 

“Interviewee X”, or as “participant”. 
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Demographics 

Country: 

 

 

Table 1. Countries of Interviewees 

 

Q2. Could you please introduce yourself, and your professional role/position? 
 

 

Table 2. Professional Position of Interviewees 

 

One observation that needs to be stated, which is also a limitation of the data collected, is that the 

majority of participants were white-collar workers, with the exception of one participant.  
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Q3. How does training and skill development in the construction sector contribute to the 

increasing need for environmental awareness, in our societies? 
 

 

Figure 55. Question 3 as summarised in graph 

 

 

 

 

 

Table 3. Detailed account of responses to question 3 
 

Overall, to the response to this question, an overwhelmingly large number of respondents (except for 

one) could see a clear correlation between training for energy and an increasing need for 

environmental awareness. There were mentions of how this link should be further strengthened and 

observations of how even though it might currently not be contributing as much, this is surely the 

direction that we should be moving towards. In terms of how it contributes, as argued by Interviewee 

14 “With practical examples that become more and more present”. Further to that, Interviewee 16 
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argued: “There are at least two contributions: 1st – Improving knowledge of people in the construction 

sector gives them another tool to convince their clients, and there is a huge possibility to increase 

environmental awareness to the homeowners and investors. 2nd – Courses and training in energy 

efficiency area always increase the knowledge and awareness of the students in the area and increase 

the willingness to contribute to the fight against global warming”. Also, the importance of keeping in 

mind long-terms results in this regard, was highlighted. 

Overall, in the context of the global warming emergency that we find ourselves into, sheds light on 

how training can significantly contribute not only to the needs and necessities of the construction 

industry, but also to larger societal and environmental needs, as well as needs for wellbeing. As 

observed by Interviewee 17: “The improved quality of the buildings, leading to lower energy bills and 

more comfortable indoor parameters is a clear demonstration for the society that energy efficiency is 

not only political whim but have significant benefits for comfort and healthy environment”.  

 

Q4. What barriers can you identify in the field of training for energy efficiency, in the 

construction sector? 

 

 

Figure 56. Distribution of barriers, question 4 

 

With regards to barriers, and as seen by the diagram it could be argued that the data analysis points 

to training & education in itself as being at the top of concerns. The majority of interviewees argued 

on how training is not effective as it should, referring either to the material or the way it is conducted, 

or of more profound and structural issues of education, awareness of the value of energy efficiency, 

lack of skills in the field and education.  
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Table 4. Detailed account of responses to question 4 and barriers 

 

More specifically, as argued by Interviewee 25 “The trainings offered by training providers are focused 

on particular aspects of technology or materials they sell (because it is in their interest to make workers 

capable of installing their systems etc.), but there is a general lack of knowledge about energy 

efficiency, general design and implementation”. Further to that, as argued by Interviewee 3: “Training 

and enhancing knowledge programmes are rare, limited and often their importance is underestimated. 

The basis of knowledge in the construction sector is strongly dynamic and regular enrichment is 

needed.” Other barriers came up frequently as well, such as the fragmented state of the industry and 

issues of coordination between stakeholders, conservative nature of the industry, lack of time for 

training, legislation & regulation issues, as well as the lack of incentives and reasons to motivate and 

activate demand on behalf of both the clients, as well as the professionals to see training as a valuable 

resource.  

Q5: What can be done, in your opinion, to increase demand for energy efficiency, in the construction 

sector? 

To this question, various suggestions emerged. Some of them point to the issues that emerged in the 

previous question, concerning barriers. Interviewee 4 observed: “Increasing the interest and demand 

for high energy efficiency in buildings requires: (a) raising the awareness of all participants in the 

investment process about the benefits of energy efficiency, based on appropriate communication, (b) 

availability of positive examples in recent practice and (c) availability of well-trained 

planners/designers and builders.” The issue of awareness, training, and education was often 

mentioned in the replies of the respondents in one way or the other, as well as those regarding the 

importance of good examples/precedents. Interviewee 16 sustained: Huge campaign focused on the 
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problems listed above and proper implementation of legislation in the field, would have the best 

impact. A few changes in the legislation and EPC issue scheme could also help a lot in the campaign, 

such as improving the Building energy certificate, online register and improving the exciting software.” 

The quality, efficiency of training and methods used in trainings also were encountered in the 

responses as a method to modernise the field and increase demand, as well as the proper use of new 

technologies. Incentives, and the role of the client as well in the demand dynamics were also 

highlighted. 

However, the answer that kept emerging repeatedly, is that concerning legislation & regulations. The 

majority of respondents in some way, elaborated on the matter. Suggestions varied, although they all 

pointed to the same direction and need. For example, Interviewee 18 argued: “In my opinion, to 

increase the demand for energy efficiency in the construction sector there should be new and 

adequate government legislation and incentives to aid construction companies and homeowners 

willing to implement energy-efficient methods for building.” Further to that, the context seemed to 

emerge as an issue to keep in mind, for example with Interviewee 19 stating that “It is very difficult 

question also because different countries have different requirements. In Poland now we have 

problem with enough number of blue-collar workers that often go to other European countries to 

work. Good idea can be national and local initiatives raising the awareness and providing financial 

incentives for renovations done with a use of skilled workers. In construction still very important factor 

when choosing the contractor is the price. But the EC is doing the same.” On the other hand, 

Interviewee 9 presented a slightly different perspective on the matter, where a two-way collaboration 

could work best: “In terms of top-down approach, more regulation, legislation… getting the whip out, 

for example. But I think that when it is a top-down approach, it is usually not being done right. If people 

are doing it just because they have to, they will find a way to do it as a tickbox exercise rather than try 

to do it in the best way possible. So, in my opinion it is more about educating professionals so that 

they push, they are middle agents to drive this. And also, incentivize clients to want that, to ask that, 

for the projects that they are commissioning. So that they ask for that when they are commissioning, 

so that they understand that there is added value for the buildings that they are building rather than 

spending money.”  

Therefore, from the above there seems to be (a) a correlation between the barriers that emerged in 

Q4, and (b) an understanding that the dynamics of demand are highly dependent on a plethora of 

equilibriums, in the construction sector, as well as dependent on the context. It could be suggested 

that the issue requires a closer look due to its complexity. What is being highlighted, however, is, once 

more, the importance of showing the value of awareness, proper education and clear communication 

of the value of energy efficiency to all actors in the field, which would give incentives to investments, 

positive changes, and organised efforts towards a common goal. 

 

 

Q6. What is the current state of knowledge and experience sharing, with regards to energy 

efficiency, in your organisation, in your opinion? What can be done to improve it? Are there 

any conflicting interests? 
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Figure 57. Distribution of responses to question 6 

 

 

Table 5. Detailed account of responses to question 6 and barriers 

 

Overall, the majority of respondents replied to the question by presenting a positive perception of how 

their company works and how well it integrates knowledge and experience sharing, concerning energy 

efficiency. Only three respondents pointed to not a very positive experience within their organisation, 

which comes down to issues of how energy efficiency is not being taken into account. For example, 

Interviewee 8 argued: In my organization we are almost technical persons duly trained. Energy 

efficiency is a peculiar aspect of the construction sector and sometimes less considered, or at least 
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finally considered. Most of the respondents stated that there are no conflicting interests, with some 

exceptions, such as Interviewee 4, who argued that: “Our organization's knowledge and experience of 

energy efficiency in buildings is good, but their level is maintained and constantly increasing. The main 

aim is to use appropriate means of communication to share and disseminate this knowledge and 

experience. Conflicts often arise between the high goals and requirements that we set in the training 

of specialists and the reconciliation with lower criteria in real practice”. Similarly, Interviewee 21 

argued that: “So when we, as the directors, say, we need to cut our emissions to zero, the finance 

department says, yes, but it’s not gonna pay off. Minimizing CO₂ emissions and using renewable energy 

sources is expensive. That’s not gonna bring the revenue or we're gonna minimize the revenue. So, it’s 

money versus the environment. Secondly, internal education on energy efficiency and resources on an 

environmental impact takes time. People do not sell stuff. We are coming to the point that we need 

to improve our products to make them more sustainable, to make them more energy-efficient”. The 

conflicts seem to stem from a difference in priorities and perspectives, and a lack of a common 

language between stakeholders. In terms of ways to improve it, some significant suggestions were 

raised. For example, the intensification of sharing of information was one, while the improvement of 

physical and technical implementation of sharing was highlighted by another participant, as important. 

Investments in new technologies, better connections with the construction sector, training and 

education of all stakeholders, improvement of legislation and technologies, were also among the 

suggestions.  
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Q7. What is the current state of knowledge and experience sharing, with regards to energy 

efficiency, in the industry, in your opinion? What can be done to improve it? Are there any 

conflicting interests? 

 

Figure 58. Distribution of responses to question 7 

 

 

Table 6. Detailed account of responses to question 7 

 

Moving on from Q6 to Q7, and even though the only variable changing in the question was the scale 

of the context (organisation versus industry), a significant shift in perception occurs. Here, the majority 

of participants argue that knowledge and experience sharing concerning energy efficiency do not 

present a positive landscape, but many more challenges. Some issues with regards to knowledge 
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overall, and few companies focusing on energy efficiency were highlighted. What also emerged is the 

sometimes, theoretical rather than applied “success” of the construction industry, with regards to 

energy efficiency knowledge and experience sharing. Interviewee 18 argued, summarising a variety of 

issues: “At the moment the state of knowledge and experience sharing, with regards to energy 

efficiency, in the industry is very poor. Most companies lack trained manpower/staff, time, and money 

to provide adequate training to their workforce. I think that this can be improved by imposing new 

government legislation, providing adequate funding and incentives which will, in turn, create more 

demand for energy efficiency in the industry and will greatly increase the interest in the field”. 

Interviewee 23 sustained: “It is rather trying to take advantage of the ignorance of the end-user and 

do so at its lowest cost. And this is a little bit of investors' fault because it is precisely in terms of costs 

that they are not, making strong pressure on the contractors and on all those involved in the 

construction process. That is to make it as cheap as possible. And these buildings are not cheap 

because we work with the right thicknesses of the individual partitions, with slightly different efficiency 

of the equipment. In fact, if we build these two buildings, they will very often look physically the same”.  

Regulation and legislation issues, issues of education, awareness & understanding, lack of how 

knowledge is disseminated, fragmented industry landscape, lack of post-occupancy evaluation and 

follow up to the results were also mentioned. Furthermore, a distinction was made with regards to the 

different size of enterprises. Interviewee 17 argued: “Depending on the size of the enterprises. In most 

cases, smaller enterprises with low share of energy expenses in the final product cost need knowledge 

and experience, while large companies are with better understanding on the topic. However, practical 

training is required in both cases”. Also, competing interests and conflicts came up. For example, 

Interviewee 11 argued: “I think that that would be obviously something that they wouldn't do and they 

probably put first the interest in terms of like their interest as a company in terms of profit and future 

profits rather than actually the environmental perspective”. Further to that, in some cases, a type of 

short-sighted approach was also highlighted. Interviewee 21 argued: “There is a conflict of the current 

business versus the interest of future generations. Today we are building buildings that emit a lot of 

CO₂. The developers and brick manufacturers earn money today, but then after 20, 40, 80 years, our 

kids will have a lot of CO₂ in the atmosphere. They will need to figure out how to remove the CO₂ out 

of the atmosphere. They’re gonna pay for it, not today real estate developers”. Also, Interviewee 26 

pointed sustained that: “Conflict of interests are relevant in the tender process – it is difficult to include 

specific products in the tendering documentation”. Further to that Interviewee 4 argued how: The 

main conflicts arise from the high needs for investment in energy efficiency and limited financial 

resources”, shedding light on another issue, regarding the gap that sometimes exists, as highlighted in 

some other interviewee’s comments, between ideal intentions and the reality of the market and the 

economy. Interviewee 9 argued: And clients are just mostly concentrated in the capital cost, rather 

than the overall cost of the building. Particularly if they are not the ones that they are going to occupy 

the building. There is a barrier between the interests of the client, with the interests of the eventual 

tenants. 

With regards to things that can be improved, a variety of suggestions came up. Improvement of 

dissemination of the knowledge, collaborative spaces and shared drives, the importance of training, a 

more in-depth focus on how energy efficiency is integrated in education from an early-stage, 

improvement in legislations, continuous professional development, a more intense focus on tangible 

results rather than theoretical ones, energy efficiency technologies. 

 

 



D2.1 Evidencing the correlation between training and energy efficiency 
 

 

91 
 

Q8. Could you please give your opinion on the level of demand for energy efficiency training 

and what you think will happen in the foreseeable future? 

 

 

 

Figure 59. Distribution of responses to question 8 

 

 

Table 7. Detailed account of responses to question 8 

 

The responses to this question showed in the majority a positive landscape as perceived by the 

interviewees, concerning the level of demand for energy efficiency training, and the majority of them 

also highlighted, the definite need to intensify the efforts and increase demand. Some clarifications 

were made, with regards to some prerequisites for this to happen. For example, Interviewee 1 argued 

“There is a reasonable level of demand, but only legislation will change the pace of uptake. The public 

sector is better than the private in this regard. On the other hand, Interviewee 19 argued: “If there will 
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be a demand for energy efficient construction, there will also be demand for the skilled workers”. In 

the same spirit, Interviewee 26 argued: “The level of demand depends on various factors: (a) 

awareness of building owner/developer, (b) responsibility level/behaviour at decision-makers / 

regulating authority. It should increase rapidly with the enforcement of nZEB requirements for new 

buildings and deep renovation minimum energy performance requirements”. 

The landscape of demand seems to be a complex one, however. Interviewee 4 sustained: Due to the 

lack of awareness of the benefits of energy efficiency, the objective need for training in this area is 

greater than the actual demand for these services. On the other hand, Interviewee 20 argued, 

concerning training programs: “The few in which I participated did not enjoy any great demand. Even 

if there were many people, this was due to the fact that there were many companies which had 

something to present”.  

In any case, however, and as overall observation, training seemed to emerge as a significant need, with 

the vast majority of participants arguing how even if the level is not good enough currently, there is a 

definite need to improve it. 

 

Q9. In your opinion, is the importance for energy efficiency skills in the construction sector 

being taken into consideration adequately, in your field? 

 

 

Figure 60. Distribution of responses to question 9 
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Table 8. Detailed account of responses to question 9 

 

To this question, responses were split in both a positive and a negative perception of whether the 

importance for energy efficiency skills in the construction sector is being taken into consideration 

adequately, leaning more towards a negative suggestion (more responses suggesting that). This data 

could be argued to indicate the imminent need for training and a more organised effort towards that 

goal needs to be placed in motion. These observations would tie in with responses to previous answers, 

regarding demand and training. Indicatively, some reservations shared from participants who argued 

the importance for energy efficiency skills is not taken into consideration as it should include the 

insufficient training, a lack of collaboration between professionals and companies on the matter, no 

demand, and in some cases, a sector which is rather conservative in its approaches. Also, it was argued 

that often it is only in theory and not in practice that they are taken into consideration efficiently. Some 

observations made by interviewees point to some parameters which affect energy efficiency skills 

being taken into consideration adequately in the construction field. Interviewee 2 argued: “When it 

comes to policymakers and advisers, yes. When it comes to companies themselves, many of the 

companies are holding off. When we look at training infrastructure, we are ready but when it comes 

to the rise in demand, the demand for training is not growing/developing as quickly as we think it 

should”. On the other hand, Interviewee 22 made a distinction on the type of buildings which are being 

addressed:  Here, it would be necessary to distinguish between the new buildings and existing ones. 

Such requirements are defined by regulations. Maybe the difficulty lies in checking it out. Because the 

institutions that are supposed to check these documents do not know exactly if the building actually 

meets these requirements. However, when it comes to old construction and those subject to 

modernization, there is still quite a large area for improving the quality of training for people who carry 

out and people who prepare these investments. So here we come back to insulation designers and the 

auditors who perform these calculations, what is the area of intervention or thermal modernization 

investment”. On a similar note, Interviewee 7 argued: “If our company is responsible about 

maintenance, then we require EE skills from designers”.  

Further to this, issues about legislation and regulatory frameworks emerged, once more. Interviewee 

26 stated: “Very high. But the process should be improved: quality compliance frameworks and 

awareness are crucial. Enforcement of performance requirements and sound communication for the 

impact of low- or no- skilled personnel (with bad examples) should be done. Interviewee 16 sustained: 

If there is a willingness in final customer to live in a good energy efficient house with health 

environment and perfect comfort, then yes. Otherwise even if it is forbidden to build different than 

NZEB building there will be ways to be issued a certificate for a poor designed and constructed 

building”. 

From the above it could be argued that the importance for energy efficiency skills in the construction 

sector is taken into consideration but not always in a holistic manner, and this seem to affect the 

perception of how much these skills are needed. 
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Q10: Is the focus placed on training for energy efficiency sufficient? Please elaborate on your 

opinion. 

 

The replies to this question seem to point to a clearer implication that the actual focus that is currently 

placed on training for energy efficiency is not sufficient. Aspects that have been raised include:  

Legislation, lack of proper skills, mostly architects & engineers need for information, more coordination 

among professional bodies, difference between workers from different professional backgrounds, with 

different perceptions in the field and set of skills, sometimes even a lack of ambition for the final result, 

lack of time for training. In one case, Interviewee 15 described a total lack of such schemes and training 

programs in their country: “Yes and no. […] Now there are no training courses in my region, but there 

are many courses online and with different approach at the energy efficiency solutions. For example, 

there are courses about a better insulation, or about a better heating systems.” Another issue that 

emerges from the training itself not being sufficiently accessible, which can create an obstacle even if 

there is a demand. 

 

 

  

Figure 61. Distribution of responses to question 10 
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 Table 9. Detailed account of responses to question 10 

 

Interviewee 11 mentioned: “I don't think it is for reasons that yeah I said earlier I think that it should 

be made more accessible and be more accessible in terms of easy to find because it might seem silly 

sometimes trainings are very difficult to find, sometimes there are agreements that are made ahead 

that are done beforehand so which website can you access in which website you can't access your 

company so sometimes you don't have let's say a whole platform where you can find different topics 

so that you want to take a Python class it's not that easy because in the overall platform they might 

not have Python classes. And the providers that you are looking for they are not let's say in 

agreement with the company, so you need to find a reason for the company to pay for it so definitely 

is not sufficient the stress”.  

 

Q11: Could you give any examples of other training programs in the construction industry that you 

believe are contributing to energy efficiency, in the construction sector? 

 

The answers to this question by gathering the accounts of the specific programs that the 

interviewees mentioned and the types of training they brought up. The suggestions are presented in 

a list below, verbatim: 

1. “Courses about the environmental certifications (such as LEED, BREEAM, Well)”, as suggested by 

Interviewee 15 

2. “Free training courses initiated by Bulgarian Sustainable Energy Development Agency, 

https://www.eetraining.eu/,” as suggested by Interviewee 17 

3. “I would say the Academy of Healthy Building. This is a cool example of such training, which is, in 

principle, for everyone, for architects, is led by qualified trainers, architects, who show how to 

design, how to build buildings”, as Interviewee 20 argued 

4. “There are some NGOs, like the Polish Passive House Association or the Green Building Council of 

Poland who are delivering training about the energy efficiency. There is the National KAPE and NAPE, 

which is the National Energy Efficiency Authority. They run some trainings for energy auditors, and 

they raise awareness, and they give overview knowledge on the issue. […] There are some nice 

courses for example the IZODOM company is running online courses for foreign house builders and 

designers”, as argued by Interviewee 21. 

5. “The German Institute for Passive Construction, based on 30 years of experience, so they were not 

created yesterday, but were created on the basis of observation of these buildings for 30 years”, as 

suggested by Interviewee 23 

6. “Train-to-nZEB – The Building Knowledge Hubs 

Fit-to-nZEB – training on deep energy renovation (towards nZEB). 

Also, new training programs are needed for new activities / requirements: calculation of thermal 

bridges, BIM, blower door testing, airtightness of building envelope etc”, as suggested by Interviewee 

26 

7. “NGOs, construction associations and some university faculties have their own programmes and 

https://www.eetraining.eu/
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thematic activities in the construction field which I believe contribute significantly”, as suggested by 

Interviewee 3. 

8. “Universities, professional chambers of builders and architects, as well as various associations in 

the field of construction implement their own training initiatives in the field of energy efficiency. 

Curricula are also conducted on the basis of bilateral cooperation agreements between European 

countries. The Passive House Institute periodically conducts certification courses for designers and 

builders”, as argued by Interviewee 4 

9. “There are several programs, e.g. in Kiinko, RIL, Metropolia etc. Also GBC (green building council) is 

giving some events”, as presented by Interviewee 5 

10. “I know that CIBSE has a lot of training available, RIBA (Royal Institute of British Architects) has 

training available, BRE has available training. That’s for the workforce. Now in terms of other schools, 

Bath University has their Masters, UCL the Bartlett has. The Environmental Design Masters, at Cardiff 

University, at the WSA. CAT used to have the Centre for Alternative Technology in Machynlleth. So 

they had a very hands-on program, where students went and spent some time there, and they could 

see some of the technologies and how they worked-that was more for services. Or they had an 

earthwall in fact. So they had some of the examples, so students could see that live. So that was 

nice”, as argued by Interviewee 9. 

11. “We just started the 4th edition of a course, FACE. It is in the direction I mentioned before, the 

participants are already active in the market, all the training parts are quite proactive, so we push for  

having an active exchange amongst the participants, trainees and trainers. How to ensure 

effectiveness of training  during the progression of a course taking into account aspects of project 

work, so how to put in practice what they are learning. We organise it in this way because we think it 

is an interesting and practical way to transfer knowledge. Local courses, such as at the energy 

agency, their courses are practical and more dedicated to designers. The courses show the basics 

related to building principles but also includes very practical parts. Their programmes and training 

agenda is quite interesting and very effective”, as argued by Interviewee 27 suggested. 

12. “Too many to list. Generally, the process starts with the very first concept designs where 

orientation, location of windows etc. can have a crucial impact. On the other end of the spectrum, 

training on cold-bridging details are hugely important too”, as argued by Interviewee 1. 

13. “A training program on smart buildings could be useful, since nowadays energy efficiency is in 

connection with the other parts of the building, by IoT technology” as argued by Interviewee 10.  

14. “Sometimes secondments can be interesting so maybe within the same project it might be that 

you can get seconded to another company and possibly you can get exposure to different issues that 

you wouldn't have the chance to experience when you were in your first project […]. Any class that 

includes a little bit of computing is useful because of the want to perform an any type of optimization 

strategies or any type of optimization processes you need to know computing for anything that 

involves computing, I think is of fundamental importance.” as Interviewee 11 suggested. 

15. “I guess the obvious one for me would be accreditation schemes that are offered by energy 

modelling software companies” as Interviewee 12 suggested 

16. “All construction skills programs, energy efficiency is part of a quality constructed building” as 

Interviewee 16 argued. 

17. “Technical trainings for the blue-collar workers, trainings for the designers about energy efficient 

solutions” as suggested by Interviewee 19. 

18. “There are many. We see several suppliers that have good training programmes. Wholesale 
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companies are arranging training centres. Many schools are working together with the construction 

industry. When you look at those examples, many are doing too much themselves. One of my 

ambitions is to make them more cooperative with each other because then they can make much 

more impact with the same amount of money” as argued by Interviewee 2. 

19. “If I should give a concrete example, I would say the Academy of Healthy Building. This is a cool 

example of such training, which is, in principle, for everyone, for architects, is led by qualified 

trainers, architects, who show how to design, how to build buildings”, as suggested by Interviewee 

20. “We worked on two consecutive projects with Build Up Skills” as suggested by Interviewee 28 

21. “In the construction industry, they offered me lectures on energy management in the building 

and energy auditing with a particular emphasis on energy efficiency at their annual meeting. […] 

Another such element is, of course, the entire school sector. […] Even a well-functioning university at 

the moment, I do not know its exact name, in Radom was based on our activities, on our training 

programs for auditors and building administrators” as suggested by Interviewee 22 

 

Q12. Could you please describe the skills that are needed in the new energy efficiency 

technologies, in your field? 

 

Figure 62. Distribution of responses to question 12 
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Table 10. Detailed account of responses to question 12 

 

The answers for this question were grouped in terms of relevance. The vast majority of replies pointed 

towards skills that have to do with awareness, conceptual knowledge and understanding skills, as being 

the most important. These observations are very significant in the context of this deliverable, as they 

highlight the importance of further intensifying efforts towards properly educating the workforce and 

the general audience, as well. Knowledge in this sense included a variety of fields, such as “knowledge 

on the times of circular economy and resilience in the green economy”, as argued by Interviewee 14, 

technical skills, design skills, knowledge of materials, physics and technologies,  

Interviewee 1 argued: Good conceptual design skills and understanding of how layout, orientation etc. 

affects energy use; good IT skills underpinned by knowledge of energy efficient design and how to 

achieve this. There are several complex software programmes to assist us as designers, but these can 

be time consuming to learn”. 

 

Q13. Does energy efficiency in the construction sector contribute to a vision of long-term 

employment? 
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Figure 63. Distribution of responses to question 13 

 

 

Table 11. Detailed account of responses to question 13 

 

To this question, an overwhelming number of Interviewees replied with “yes” pointing to a clear link 

between energy efficiency and long-term employment. Interviewee 25 answered: “I think it does, 

particularly for young people entering higher education/ university. They will be part of the new 

employment. There are new roles to be defined within the sector, and so new types of skills will be 

combined to make new jobs that are not necessarily prevalent right now in the sector. It will be easier 

for young people to go for these new roles”. Interviewee 17 argued: “Yes, as more qualified and better-

paid experts will be required to fulfil the nZEB definition”. On the other hand, Interviewee 16 suggested 

that: “Could be, especially if there is regulation for construction companies to have this kind of 

specialists”. From those who expressed reservations and did not necessarily agree to such a long-term 

vision, Interviewee 2 argued: “That depends. The construction sector is highly influenced by policy 

making. If the government is making the wrong decisions, then the employment vision is not 

sustainable. Ideally want we want in the is a gradual growth in the market until the peak is reached 

then a gradual decline in the market”. Overall, it seems that according to the participants, if the market 
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moves to the direction is moving today, and the efforts towards better energy efficiency policies 

improve, the field could be a space where long-term employment becomes a reality. 

 

Q14. How comprehensive is the training material for energy efficiency in the construction sector that 

you are familiar/involved with (and if you can elaborate on what that training is)? How can it be 

improved? 

 

Figure 64. Distribution of responses to question 14 

 

 

Table 12. Detailed account of responses to question 14 
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To this question, the majority of participants replied with an optimistic perspective, by suggesting that 

the training material is quite comprehensive. However, most of them identified limitations, and some 

suggestions were made of ways to improve it.  Several participants suggested that they are 

comprehensive in a specific field, rather than having a more holistic approach. Interviewee 12 argued: 

“So the training material that I’ve come across is comprehensive however perhaps it is comprehensive 

on a particular product or a particular specification at any given time so it's more of an advert for that 

product or for that specification standard or accreditation. Perhaps the training material could 

especially in terms of private companies they could be they could come from within and could be 

focused on an energy efficiency outlook rather than the energy efficiency around this certain product 

or standard”. Regulations and laws are also mentioned in terms of missing elements of the material, 

while the need for the material to be constantly updated also emerged, as well as the need to make 

sure that how training is connected to achieving greater energy efficiency is also being communicated. 

Further to that, the importance of presenting the practical impact for the investors was also raised. 

Other interviewees raised other issues. For example, Interviewee 17 suggested: “There are training 

materials with the needed quality, but not enough qualified trainers and no desire for trainings from 

the construction companies”. On a similar note, Interviewee 2 argued: “It’s quite comprehensive. 

Many of the trainings are developed by white collar workers and are quite theoretical. The knowledge 

is available, but to train the large workforce it needs to be much more practical. One the job training 

is also required. It can be improved by micro learnings, e learnings, together with wholesale companies 

(many workers visit their stores regularly) so training workshops at the stores would be convenient”. 

Language also emerged as a parameter potentially hindering the effectiveness of the learning material. 

On the other hand, aims for improvements for the future were shared, showing a promising 

development of the field of training for energy efficiency. For example, Interviewee 9 argued: “We are 

looking at updating our curriculum. Training at environmental design has mostly looked at the building 

and kind of first do no harm approach and we want to raise the bar, because we’ve been a program 

for 20 years now and raise the bar to do rather than not to harm, so how do buildings in a good way in 

a city that they are in, how can they attract species, and how can they incorporate nature in them. So 

rather than not just release carbon, how do we make them good for the city, how do we give back to 

the city. So, this is the improvement that we are looking at”. Other significant observations were also 

raised: “We are constantly improving this, basically every time a person who conducts this type of 

training takes part in the processes and is professionally active, because I think that this is the main 

problem of the university, that there are mostly people there who are fantastic teachers, but who are 

theoreticians, not practitioners”, as argued by Interviewee 23. Furthermore, in terms of the focus of 

the material, there was an observation by Interviewee 28 who argued that the focus of the training 

needs to be also placed on other aspects of building: “It has been identified that there is still a need 

for more training and materials on custom renovation construction, as it is very different from new 

construction, it needs more skills and materials and is a different process from new construction”.  

On the other hand, significant limitations were raised by those who thought the material was not 

comprehensive. Interviewee 21 highlighted: It’s not comprehensive. If I go on the market in Poland 

and I say, I want to become a passive house specialist or I wanna be a deep retrofit specialist, so there 

are two or three places I can go and attend a passive house designer or passive house tradesperson 

course. Actually, there are two in Poland. On a similar note, Interviewee 25 suggested: “One way this 

can be achieved is by building centres across Europe to provide consistent trainings to people in the 

construction industry”.  
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To summarise, it seems like the training material is in general comprehensive, yet with a lot of room 

to improve, on many fronts. 

 

Q15. How much of previous knowledge is considered in training programs for energy efficiency in 

the construction sector? Is informal learning & training being properly integrated? 

 

 

Figure 65. Distribution of responses to question 15 

 

 
Table 13. Detailed account of responses to question 15 
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Most participants answered positively to this question by suggesting that such opportunities can 

actually be present in training, and that the training takes into consideration a wide range of skills and 

different backgrounds and/or modes of knowledge. For example, Interviewee 9 argued “So, we very 

much tell our new students you bring with you some experiences, you bring with you your previous 

education, and because sometimes we have different professions, we have some architects, some 

mechanical engineers, some civil engineers, so we say that, informally you can learn from one 

another”. Interviewee 23 argued: “Yes. So, this is always the basis. In fact, we cannot draw logical 

conclusions in order to make these buildings even better, even cheaper and even more effective 

without looking back, which has resulted in the functioning of those buildings which have already been 

completed. So this is extremely important, and that is why, as I said, these training materials are 

valuable precisely because they have all this, this margin and this whole history, that they have been 

monitored and checked, that solutions have been verified, and we know that some of them do not 

work so well, and others are fantastic and work very well, and others will work only in an office building 

and not necessarily in a multi-family building. And so on and so forth. So that is the knowledge which 

is very much needed based on experience”. On the other hand, those who had a different opinion 

presented a different view on the matter. Interviewee 2 argued “Most of the programmes start from 

zero and do not require previous knowledge. Informal learning and training are not properly integrated 

and is also not properly rewarded by companies”. Some suggestions were also made, such as 

Interviewee 25 suggested: “There are many challenges, particularly on how to include the informal 

trainings, such as by webinars, and apply it to the sector. Best practices from other countries can 

probably be implemented in order to make changes in this regard.  
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Q16. Does completing training result in any formal (e.g. accredited) qualification? Do these 

qualifications increase employability? 

 

 

Figure 66.Distribution of responses to question 16 

 

 

Table 14. Detailed account of responses to question 16 

 

The responses to this question, were in their vast majority positive, suggesting that training result in 

accreditation. Others expressed a different perspective, sharing reservations and observing how this 
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is dependent of the type of training. For example, Interviewee 25 argued: “That is the challenge in the 

system, there is no official accreditation when you take part in informal trainings. More trainings are 

going online, so people can attend any time, however this raises questions such as how do we measure 

and evaluate their participation/ competences? This is something that requires work. Preferred 

accreditations vary from employer to employer and so to have a universal accreditation for energy 

efficiency in the construction industry would be sure to increase a person’s employability, if they 

achieved that accreditation.” 

From those who suggested that these qualifications exist, a large number suggested that these 

qualifications do increase employability. Interviewee 1 argued: “Certainly yes. Accreditation is sought 

after and can be crucial to certain roles in the industry”. 

Others, however, were not so sure, suggesting that this is highly dependent on the type of training. 

For example, Interviewee 5 argued: “Yes they do. But in energy efficiency the qualification does not 

have that high importance compared to e.g structural engineering” while Interviewee 4 stated:  

“If it is done to improve the technical side of improving energy efficiency skills, yes. However, if the 

focus is on sensibilisation and awareness it has indirect impacts but not heavily influencing the 

employability like the first one”. 

To summarise, it could be argued that qualifications and employability can be connected, however, 

this depends on the training offers, and, as a broader discussion, it could be argued that it is 

dependent on whether energy efficiency is perceived as something of great importance in the 

industry, and to what degree. 
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Q17. With regards to policies & legislation, how effectively do you believe they integrate training? 

(e.g the European Green Deal, which focuses on making EU’s economy sustainable and EU climate 

neutral by 2050) 

 

Figure 67. Distribution of responses to question 17 

 

 

Table 15. Detailed account of responses to question 17 

 

The replies to this question indicate a general consensus that the link is not clear. Very few responses 

suggested there is a clear link. For example, Interviewee 20 argued: “There are EU programmes, like 

Horizon 2020, which simply include this. Do these policies affect? They do, because someone is 

conducting such training with EU money.” On a similar note, Interviewee 17 asserted: “At this stage 

enough resources for training are provided.” Other responses had many reservations and suggested 
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the link is not clear, due to several reasons, such as lack of coordination between policy makers and 

the industry, and a gap between theory and practice. 

Interviewee 2 suggested: “Europe gives a lot of room for the member states to do whatever they want, 

so we see a lot of implementation on paper but not in practice. We hear a lot of green talk from 

member states because they want to be recognised and rewarded. What is highly needed is proper 

training of people in policy making. We see many people working and local, regional and national 

governments that are not skilled enough to make proper decisions about the energy transition and 

sustaining the built environment. If you are making decisions with the wrong skill set, you are 

‘incompetent’, and I think most of the governments are incompetent regarding this topic. There is a 

huge latent need of upskilling there.” In the same spirit Interviewee 3 argued: “National legislation 

(which includes European legislation) has a poor practical reflection in relation to the trainings in the 

construction sector. In accordance with upcoming changes related to the European Green Deal, energy 

efficiency should be more integrated and focused on significant practice implementations.” Lastly, 

Interviewee 9 suggested: “I think training is suggested everywhere but there is no clear guideline, no 

clear push as to “you need to do that”. So, I don’t think that we’ve had. We know that there is a push 

for incorporating it in the curriculum for example, but there is no actual test. I don’t think the EU or 

the UK, look we’ll check your curriculum and if you’re not training architects to design in an 

environmental friendly way, we’re not giving you the right to be a school of architecture”. I don’t think 

this is done, and I think it should be done. I think that the policies have it as important, but in a 

theoretical way.” Overall, there seems to still be a lot of room for improvement and more efficient 

coordination and integration of training in policies. 
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Q18. How much do training programs develop synergies between academic and vocational training? 

What could be done to further strengthen this link?   

 

Figure 68. Distribution of responses to question 18 

 

 

Table 16. Detailed account of responses to question 18 

 

The replies to this question show that the link is not strong enough, as the graph shows. Some 

participants argued that this is not the case, however, stating the link is established, even if 

improvements need to be made. For example, Interviewee 16 suggested: “The connection is quite 

good, but the training could be more connected to the practical implementation”. On the other hand, 

sceptics suggest there is a significant gap. Interviewee 12 argued: “I don't think training programmes 
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are particularly good at synergising academic and vocational training. I think there is very much a 

separation of the two, especially in industry. From my experience being in industry and research I think 

the two are very much separated. I think some companies are heading in this direction, I think there's 

quite a lot of interest amongst the construction sector at the minute in branching out, especially by 

the big companies, of branching out into research area. Perhaps linked to the current pandemic 

situation and perhaps they are looking for a way where other branches to go down. So perhaps there, 

there is something to develop and build upon”. In the same spirit Interviewee 17 suggested: “We see 

that most of the training programmes are separate. The academic world is self-servicing themselves 

as they are highly skilled and developed professionals. When it comes to vocational training, we see a 

lack of internal capacity to deliver the right educational quality and so many persons active in 

vocational training are not skilled enough themselves in order to deliver the right quality of trainings. 

In the Netherlands when we develop new trainings we invite people from the whole value chain to 

work together and develop the trainings together. For example, for heat pumps, a group of people will 

work on developing heat pumps training, the group will consist of practical people, moderately skilled 

people, and academically skilled people. Together they deliver a chain of training elements for the 

several functions that are based around heat pumps. One of the means that are used and is very 

valuable are integral task-based qualifications. By making and using these integral qualifications you 

can train the full value chain, including on key parts where different occupations have to work together 

in order to perform”. Further to this point, matters of communication arise, as argued by Interviewee 

21: “There is no synergy. The relation is reverse. The technical universities, the issue of energy 

efficiency is present. It’s just 1 out of 10 or 20 topics. It’s not really important, but it is. Technical 

universities are teaching architects, designers and site managers. When the engineer goes out on a 

construction site and talks to the workers, they speak 2 different languages, because workers have no 

idea what energy efficiency is. So, there is no synergy”.  

In some contexts, however, this collaboration appeared to be strong. As mentioned by Interviewee 28: 

“In Finland, the universities of applied science already integrate academic and vocational training. 

Many vocation trainings work together with technical universities. Our material from BUILD UP Skills 

is usable for blue collar workers and the construction trainers, many of which have an academic 

background”. This indicates that there is the potential for the right collaborations to emerge, under 

the right context, and is a positive sign. 

As for suggestions that were made, participants presented a variety of ideas. Legislation & quality 

frameworks playing a more crucial role, networking activities, awareness raising and improving 

education, motivation and encouragement of better communication between the academic and 

vocational training so as for them to work together, exchange of experience, make sure more real-

world experiences and knowledge are integrated into education. 

Overall, it could be argued that the replies, as vocational training often differs from country to country 

and is very context related. In any case, however, there seems to be a common agreement from most 

participants that such a collaboration would be ideal for the industry in terms of training for energy 

efficiency.  
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Q19. What market challenges can you identify, concerning demand & economic changes? Are there 

any strategies that have been identified as successful in dealing with these challenges? 

 

 

Figure 69. Distribution of responses to question 19 

 

 

Table 17. Detailed account of responses to question 19 

As it can be observed from the graph, many market challenges came up. However, the most frequently 

encountered in the interviews was the one regarding funding, finance issues and the general trajectory 

of the economies. Interviewee 1 argued: “In our field of work, housing, there is a perception that 
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increased energy efficiency equals greater capital cost, cost which cannot be reclaimed against the sale 

value of dwellings. Generally, it is only local authorities and HA which push for greater efficiencies. This 

rarely comes from private developers.” Further to that, Interviewee 18 stated: “The main market 

challenge that I see is the volatile demand for energy efficient materials and buildings as well as all the 

unknowns surrounding the current global economic situation. In my opinion, as long as there are 

suitable and reliable legislations, regulations and incentives the market demand will be stable”. 

With regards to strategies that could potentially deal with market challenges a number of ideas were 

brought forth. Legislation & regulations, improved awareness on the topic/campaigns, more attention 

to material and new technologies, modernisation of methods, good examples of practice as 

precedents, as well as methods to tackle with lack of workforce. As argued by Interviewee 2: “The 

biggest challenge is making sure that people working in the sector stay in the sector and attracting 

more people to work in the sector. We already have a shortage when it comes to the regular work so 

sustaining is additional work and there is a shortage. On the other hand, in the economic tide we are 

expecting a downturn due to COVID, on the one hand we need a lot of workers and on the other hand 

we are making plans to lay off a group of workers because we can no longer pay them. Ideally if a 

worker is laid off there should be an employment pool where they can be upskilled and hired by 

another company that still has enough work”. Some were most pessimistic about the state of the 

market. Interviewee 16 stated: “There are no strategies helping the market to be prepared. The 

challenges remain unanswered.” 

Overall, the market presents several challenges, and its state is highly dependent on much broader 

issues and dynamics on a global level. However, it could be argued that being aware of the issues, and 

take into account some of the potential strategies that could work, is a good first step. 
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Q20. Have any aspects/insights of the training that you have been involved with been included into 

national strategies? 

 

Figure 70. Distribution of responses to question 20 

 

  

Table 18. Detailed account of responses to question 20 

 

This question received few relevant replies, but out of them, there were more examples of training 

being integrated in national strategies, in one way or the other, than not. 

For example, Interviewee 23 argued: “Locally, rather than globally. I think that we are still the day 

before this to happen. So that is all that is going on there with regards 2021, that is just a phase. But I 

am counting on those people who have been and have had the opportunity to be trained, that this was 

also in order to somehow introduce further regulations or further improvements to these. And these 

improvements were introduced on the basis of, for example, tools for verifying certain solutions.” 
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Further to that, Interviewee 26 stated: “Yes, but only partially. The minimum requirements and 

detailed definition of nZEB have been improved in the revised regulation (under approval). 

There is a need for new training courses in order to certify the specialists who will implement the new 

requirements (thermal bridges calculation, airtightness testing, mechanical ventilation with heat 

recovery, energy auditors)”. Also, Interviewee 9 highlighted: “In terms of the previous project that I 

mentioned, the WEFO that one it was a Welsh, it was part of the national strategy to upskill the 

workforce. I know that was a national strategy of the Welsh government in collaboration with 

European funding […]. It was particularly aimed to upskill the convergent areas of Wales, the 

convergent areas of Wales, is not so developed as the rest of it, so it was trying to upskill the workforce 

of construction by equipping them with knowledge and skills of research, so that they are more 

advanced”. 

This data could suggest that perhaps this is an area of development, and that legislation could further 

integrate insights from the industry with regards to training and energy efficiency. 

 

Q21. In your opinion, have initiatives such as the BUILD UP Skills been successful and in what 

manner? 

 

Figure 71. Distribution of responses to question 21 
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Table 19. Detailed account of responses to question 21 

 

Responses to this question were split between a large number of people who were not aware of the 

program, or were not fully aware of it, and almost half of the sample of participants stating they were 

aware of the program and that it was successful in its goals. This split shows that there is still some 

way to go, with regards to making sure that such opportunities, at least on a European level, are being 

integrated more and more into the education of professionals, so that they are aware of what is 

available and the current state of developments in their field. Several observations as to how it was 

successful were made. For example, Interviewee 17 stated: “Yes, through supporting elaboration of 

up-to-date training materials, establishment of training centres and the organized trainings”, while 

Interviewee 19 stated: “Yes, these initiatives have been successful. They raise the peoples’ awareness 

and show the best practices in the field”. Important benefits were highlighted by Interviewee 2 who 

argued that: “Yes. They have been successful in creating an independent group of people working on 

the same topic and they are not doing it for their own government or for their national finances but 

for the European Union. And that means if I am doing an EU project then the doors of all sectors are 

opening because others want to be involved into the broader perspective. BUILD UP has also allowed 

countries to benchmark. All over Europe we work with the same challenges and so you can benchmark 

your own country with the other countries you are working with. It is good to find out where we are 

in terms of performance, the next steps and to cooperate with other EU countries on how to achieve 

the next step more quickly”. Further to that, Interviewee 4 suggested: “The BUILD UP Skills initiative 

was useful for Bulgarian practice mainly as a tool for directing attention and efforts in the field of 

education and training in energy efficiency in buildings. At the same time, it is a valuable source of 

useful information”. However, participants also highlighted how there can be a gap, without proper 

legislation or coordinated actions. For example, Interviewee 26 argued: “Analyses, strategies and 

roadmaps are still resting on various shelfs and need to be included in the updated policies and 

regulatory system”. Others such as Interviewee 21 presented a set of difficulties: “It caught my 

interests, but I tried to talk to the industrial organization I’m involved in […] but no one paid no 

attention and actually I speak of last three, four weeks. I’m just learning why. Because they don’t care. 

It’s not their problem. Their problem is to keep the status quo, keep on manufacturing what they do 

with the contractors and clients they have. The contractors and the clients who have those skills for 

the old technologies. So, there was no interest and no understanding for the need of the change and, 

as a consequence, there was no one willing to have a look together with me on the BUILD UP Skills 

program. There is no pull at least from the polish industry for the program. But I believe it can be 

interesting to use”.  

Overall, the positives highlighted by the participants allude to the fact that BUILD UP Skills provided a 

very effective structure of dissemination of information, as well as to the fact such initiatives such 

definitely be more encouraged in the future. 



D2.1 Evidencing the correlation between training and energy efficiency 
 

 

115 
 

5. Use-Case analysis 
We have created a requirement capture use-case template based on which we have aggregated a number 
of 70 best practice use-cases. In order to identify gaps and training requirements, the analysis is presented 
below. The entire portfolio of use-cases can be accessed online and the status at the time this study is 
submitted, is presented in the Appendix 10-3. 
 
Objective-based analysis 

In this evaluation, we have performed a classification of the use-cases based on the ‘objectives’ being 

identified. Table 20 presents the distribution of the collected use-cases based on the objective variable. 

 

Table 20. Key themes and their frequency contributing to evidencing the correlation between training and energy efficiency 

 

NO. Objectives Use Cases 

1 Minimise energy consumption 14 

2 Minimise operational costs 3 

3 Minimise carbon emissions 7 

4 Reduce water demand 1 

5 Maximise energy comfort 5 

6 Low impact building 4 

7 Optimise energy performance-efficiency 7 

8 Reduce energy demand (operation) 3 

9 Management lifecycle data sets of relevance to building  

energy management 

5 

10 Deal with energy profiles and consumption through the  

product lifecycle 

5 

11 Enhancing the competitiveness of the energy distribution  

and control sector 

2 

12 Improving use and control of energy 5 

13 Reduce cost and water consumption 1 

14 LEED 3 

15 Develop EU market for ICT 4 
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Figure 72. An objective based analysis of Energy Efficiency 

 
The use-cases have multiple objectives as shown in Table 20. Minimise energy consumption is the most 
common objective for the identified best-practices use-cases, with a total of fourteen use cases. 
Optimise energy performance-efficiency has been recorded as an objective for seven use cases, 
whereas other frequent objectives are related to minimising carbon emission and improving the use 
and control of energy.  
 

Use-case type analysis 

In this part, we are interested in identifying what is the overall distribution of use-cases in relation to 
the use-case type. 
 

No. Use Case Type Many of use 

cases 

1 Research &Development 35 

2 Real world application 29 

3 BIM Guideline 4 
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4 Other 2 
 

Table 21. Use-case type analysis of using BIM for Energy Efficiency 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 73. Use-case type analysis of using BIM for Energy Efficiency 

 
There are four types of use cases in this evaluation which are Research & Development, Real-world 
application, BIM Guideline, and Other. As per the analysis, it can be observed that Research & 
Development cover a number of 35 use cases, and Real-world application has 39 use cases, BIM 
guideline has 4 use-cases, and Other has 2 use-cases.  
 

Building type analysis 

In this part, we assess the use-cases based on the type of building project involving training. As 
reported in Table 22, the majority of projects are for public buildings, whereas domestic, new build 
and industrial building seem less popular in adopting BIM. 
 

NO. Building Type Many of use cases 

1 Public 47 

2 Domestic 10 

3 Other 11 

4 Industrial 1 

5 New Build 1 
 

Table 22. Building type analysis of using BIM for Energy Efficiency 
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Figure 74. Building type analysis of using BIM for Energy Efficiency 

 
From the set of building types that we have used in our evaluation, the most popular are public 
buildings. In contrast, domestic building, new build, other and industrial buildings have a lower 
percentage. As reported in Figure 74, 67% of these use cases have applied BIM in a public building, 
16% in other building, and the rest of them in new build and industrial buildings. 
 

Project type analysis 

In this part, we investigate how the set of use-cases that have adopted training, classifies in relation to 
the project type variable. 
 

No. Project type Many of use cases 

1 Existing 36 

2 New build 25 

3 Renovation 9 

4 Extension 2 
 

Table 23. Project type analysis of using BIM for Energy Efficiency 
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Figure 75. Project type analysis of using BIM for Energy Efficiency 

 
From the analysis reported in Table 23 and Figure 75, it can be observed that a majority of use-cases 
rely on training for existing and new buildings. In contrast, extension and renovation projects are less 
likely to adopt training, for instance with a focus on BIM. In percentage, 50% of project types are 
existing, and new build projects and the rest of the project types are renovation and extension projects. 
These results should be considered with caution as they reflect the nature of the gathered use cases. 
 

Target discipline analysis 

In this part, we structure the portfolio of use-cases based on the target discipline. Table 24 presents 
the distribution of use-cases based on the target discipline. Architecture design and structure 
engineering discipline projects have a higher reliance on energy efficiency training, followed by facility 
management and mechanical engineer projects. 
 

No. Target Discipline Many of use cases 

1 Architecture design 28 

2 Facility management 15 

3 Structure engineer 24 

4 Mechanical engineer 13 

8 Other 10 
 

Table 24. Target Discipline analysis of using BIM for Energy Efficiency 
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Figure 76. Target Discipline analysis of using BIM for Energy Efficiency 

 
In the analysis we have used different target disciplines such as architecture design, facility 
management, structure engineer, mechanical engineer, and other. Architecture designers are targeted 
by 31%, structure engineers by 27% whereas the mechanical engineers and facility management are 
targeted by 14% and 17%, respectively. 
 
Lifecycle stage analysis 

For the analysis, we have used RIBA stage life-cycles and this part aims at determining associated life-
cycle stages of each BIM best practice use-case. 
 

 

 

 

 

 

 

 

 

Table 25. Lifecycle stages analysis of using BIM for Energy Efficiency 

 

 

 

 

 

No. Lifecycle stage (RIBA) Many of use cases 

0 Strategic Definition 2 

1 Preparation and Brief 11 

2 Concept Design 10 

3 Developed Design 2 

4 Technical Design 8 

5 Construction 9 

6 Handover and Closeout 1 

7 In Use 11 
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Figure 77. Lifecycle stages analysis of using BIM for Energy Efficiency 

 
Figure 77, shows that, 37% from the recorded projects use BIM for energy efficiency in the design 
stages in lifecycle of the project, whereas handover and closeout stage identifies 2% in the lifecycle of 
the projects.  
 

Impact based analysis 

Investigating the impact associated with each use-case can be a useful exercise to understand what 
the benefits of BIM for energy efficiency are. The analysis below seeks to determine what are the most 
common impacts of training for energy efficiency. Table 26 presents the distribution of use-cases based 
on corresponding impacts. 

No. Impacts Many 

of use 

cases 

1 Reduction in carbon emission  12 

2 Increasing energy Saving 7 

3 Increasing comfort 4 

4 Reduction energy consumption 11 

5 Reduced energy running costs 6 

6 Optimisation energy performance  12 

7 Increase occupants awareness about BIM 6 

8 Deliverable SMART building 2 

9 Achieved energy efficiency certificate (LEED, PassivHaus, 

etc) 

4 

10 Saving in capital and operation cost 3 

11 Save time 5 

12 Achieved sustainable design 1 
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Table 26. An impact-based analysis of using BIM for Energy Efficiency 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 78. An impact-based analysis of using BIM for Energy Efficiency 

 

From the range of impacts, the optimisation of energy performance has the highest percentage of 20%, 

meaning that optimisation of energy efficiency represents a common impact for projects that use BIM 

for energy efficiency. The second impact, as resulted from the use-cases, is related to increasing energy 

saving of 18%, reduction energy consumption is 15%, and reduction in carbon emission is 14%. Also, 

increasing comfort has an associated proportion of 9%.   

 

6. Insights from hosted virtual Workshop 

 

The purpose of the workshop was to: 

1) share information and results from the INSTRUCT project and, 

2) discuss and corroborate our findings on energy efficiency and training in the construction sector 

with experts from across Europe.  

The participants represented a mixed and interdisciplinary group drawn from 8 different European 

countries, from national and international organisations in the private and public sector.  

The salient outcomes from the research were presented and discussed during the first part of the 

workshop. Firstly, the project aims, and objectives were addressed, followed by a presentation of the 

interview and questionnaire results. The final part of the workshop provided an opportunity for open 

discussion around 5 proposed themes. The themes were selected with a view to gathering inputs, 

based on participants’ experiences, on the current state of training on energy efficiency for the 

construction sector, what could be strengthened, changed or implemented to improve such training 

13 Saving water consumption 2 
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in the future. A series of recommendations captured in the report emerged from the discussions of the 

workshop and are presented in the following sections.  

 

6.1. Workshop Demographics 

INSTRUCT project partners were asked to invite experts to participate in the workshop. This allowed 

for a mix of participants from different countries and professional backgrounds. In this case, experts 

were defined as an individual with experience and knowledge of the construction sector with an 

interest/ knowledge on education, energy performance and quality in the sector. 

The workshop was attended by 15 participants from eight countries across Europe. The graph below 

presents the participants by country.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 79. Represents the number of workshop participants and their country 

 

Of those that participated in the workshop, many held different job roles. This contributed to a wider 

view of the sector. It is important to acknowledge that there were no representatives of blue collar 

workers at the workshop, however, some of the workshop participants have experience of working 

and managing blue collar workers, and may contribute to a more rounded view of the sector. This 

barrier is discussed in more detail in section 5 of the report.   

 

The chart below (Figure 29), shows that the role of project manager was the most prominent job profile 

for the workshop participants. Civil engineers, senior researcher and cluster/knowledge hub 

coordinator were the second most prominent roles, with 13%.    
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Figure 80. Presents the workshop participants job profile 

 

Figure 30 and 31 present the workshop participants shared areas of expertise and the knowledge/ 

experience from which they were able to contribute to the workshop discussions. Energy efficiency 

was the most shared area of expertise, with 7 of the participants.  

 

 

Figure 81. Area of expertise 
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6.2. Key insights from the workshop 

Workshop participants were presented with 5 themes and encouraged to share their views amongst 

the group. The themes discussed were: 

 

• Lack of access to useful information, knowledge, and best practice guides for energy efficient 

interventions. 

• Lack of demand for skilled workforce in energy efficiency. 

• Lack of availability, or inadequate, training programs (in terms of scope, quality, content, costs, 

etc.). 

• Lack of shared vision and values for energy efficiency across the supply chain.  

• Inadequate policy landscape, including lack of government incentives.  

 

The following section summarises the key insights derived from the workshop discussions.  

 

Theme Key insights 

Lack of access to useful 

information, 

knowledge, and best 

practice guides for 

energy efficient 

interventions.  

▪ Demand and access go hand in hand. Without demand, there will 

inevitably be a lack of access, therefore the priority should be on 

building demand.  

▪ Clients are more inclined to ask for the energy efficient solutions, 

however delivering energy efficient buildings is not a priority for 

construction workers.  

▪ The people that should be pushing for energy efficient solutions 

are not pressing hard enough for it, however it is thought this 

could change once policy landscape also changes. 

▪ Whilst the building sector is making strides towards energy 

efficiency, other areas of infrastructure are behind in this regard. 

i.e. transportation infrastructure. 

▪ There is an abundance of information, knowledge and guides 

available, however the challenge is sourcing targeted training 

that relates to specific roles. 

▪ Workers should be guided to appropriate training that relates 

only to their role. This targeted training is more likely to be 

absorbed by the worker and used in practice.  

▪ There are challenges in stimulating demand for training 

programmes. 

▪ There is a need to develop awareness of the various end user 

groups.  

Lack of demand for 

skilled workforce in 

energy efficiency 

▪ Construction workers are in high demand and is leading to the 

employment of lower skilled workers.  

▪ European countries are setting stringent carbon neutral targets; 

however, there are not enough skilled workers to produce energy 

efficient buildings.  
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▪ Companies should be shown the correlation between a skilled 

workforce and quality of a building to highlight the importance of 

skilled workers.  

▪ Companies need to value the importance of upskilling workers, 

and to not see it as a drain on time/finances.  

▪ Companies are more inclined to use the same processes instead 

of innovating and adapting to tackle new markets.  

▪ Companies will not upskill their workers until clients demand 

change. 

▪ A skilled workforce is desirable but difficult to access. 

▪ Demand for a skilled workforce and legislation are interlinked. 

Financial/tax incentives appear to be successful motivators for 

increasing the demand for energy efficiency in the construction 

sector.  

▪ The adoption of Artificial Intelligence, ICT tools etc. can be used 

as a contributor/instrument to deliver a skilled workforce. 

Lack of availability, or 

inadequate, training 

programs 

(in terms of scope, 

quality, content, cost, 

etc.).  

▪ There are lots of training programs available, however they are 

similar in content, quality, and theory. They do not meet the 

needs of the workforce.  

▪ Training for blue collar workers should be less theory based and 

more practical.  

▪ ‘On the job’ training would be more suitable for blue collar 

workers.  

▪  Whilst the participants agreed that ‘on the job’ training was the 

best approach. It was also highlighted that there would be 

challenges in providing such training on site.  

▪ Lack of time is preventing workers from accessing training. 

▪ Prioritising training would require a top-down approach. 

▪ It is important to integrate qualifications into on-site training. 

 

Lack of shared vision 

and values for energy 

efficiency across the 

supply chain.  

▪ Finland has formulated carbon neutral road maps for 2030-2050 

(for all industries). It will be interesting to see if they have 

considered energy efficiency at a workforce level, to ensure 

carbon neutrality throughout the whole value chain.  

▪ Raising awareness should be priority. The more demand 

industries see for energy efficiency, the more likely it is to be 

adopted.  

▪ It was suggested that to become truly energy efficient all the 

sectors involved must behave in the same way and share the 

same vision for energy efficiency. This, however, is not currently 

the case.  

▪ Low carbon targets are useless unless there are defined 

mechanisms/ responsible parties to put it into practice.  
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▪ Companies will transition to energy efficiency when legislation 

pressurises them to do so.  

Inadequate policy 

landscape, including 

lack of government 

incentives 

▪ Government support is essential for any real changes in energy 

efficiency to occur.  

▪ Policy landscape varies depending on the countries priorities.  

▪ It was argued that pressure from industry can influence policy. 

There should be scope in the policy landscape that would allow 

for construction experts to mandate such policies.  

▪ Better communication is required amongst countries to share 

energy efficiency instruments, best practice guides etc. and to 

improve policy landscape.  

 

 

Lack of access to useful information, knowledge, and best practice guides for energy efficient 

interventions.  

Participants suggested that the lack of access to useful information is not necessarily the issue at this 

stage, but rather demand is the more important issue. Without demand there will inevitably be a lack 

of access, and so the two go hand in hand.  

Participants suggested that there is an abundance of information, knowledge, and best practice guides, 

however, targeted trainings etc. are more likely to be absorbed by the worker, as they are learning 

skills directly relating to their role. It was suggested that a better understanding of these skills will lead 

to confidence in applying it in practice. 

 

Lack of demand for skilled workforce in energy efficiency. 

During the discussion, it was suggested that there is a lack of demand for a skilled workforce. With 

many companies facing time, resource, and financial constraints, the priority seems to be to ‘get the 

job done’ as opposed to creating a more sustainable building. Another factor to consider, is that energy 

efficient buildings require a skilled workforce, and as suggested by participant 4, whilst there are plenty 

of workers available, not all of them have the skills to carry out energy efficiency; therefore some 

companies striving for energy efficient buildings are facing challenges and shortages when trying to 

recruit capable workers. The consensus from the participants was that demand for skilled workers is 

likely to increase when clients demands for energy efficient buildings also increases. As suggested by 

participant 5, clients demands are likely to change when legislation, such as tax incentives, are 

introduced. 

 

Lack of availability, or inadequate, training programs (in terms of scope, quality, content, costs, etc.). 

The workshop participants agreed that a lack of training mateirals is not the issue, there is however a 

lack of relevant training for the workforce. This appears to be a European wide issue, according to 

partcipant 3. The training needs of blue-collar workers are not being met and there should be a focus 

on on-site training. It was highlighted that training for blue-collar workers should be practical and 

relevant to their role. For such an approach to be adopted, company directors, site managers etc. 

would have to want their workforce to adapt and learn new skills, because without their approval such 

an initiative would not be viable. 
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Lack of shared vision and values for energy efficiency across the supply chain.  

The overall message recieved from particpants was that raising awareness for energy efficiency should 

be a priorty. Whether it is through legislation or campaigns, the importance of energy efficiency needs 

to be emphasised. A common approach to energy efficiency must be adopted throughout the supply 

chain, and it is thought that this can only happen when legislation changes. For example, Finland’s low 

carbon targets have put pressure on all industries to operate more sustainably and so it will be 

interesting to see if this shared vision will have a positive impact on the adoption of energy efficiency 

in the construction sector, and whether it will bring about a change in training the workforce. 

 

Inadequate policy landscape, including lack of government incentives.  

The main message from this theme was that support from the government is essential for any real 

changes to happen. Whilst there are many initiatives for energy efficiency across Europe, it is rare that 

these will ever gain traction without political power behind it. Energy efficiency starts at the top, with 

the Government, and this appears to be a European wide issue. Some participants advised how their 

country is looking at what works well in other countries and evaluating how it can be adapted to their 

country. More communication amongst countries is required to share energy efficiency instruments, 

best practice etc. and to improve the policy landscape. 

 

7. Discussion 

7.1. Introduction 

The discussion section is structured according to the 5 themes as presented in the section.  

These are: 

1. Lack of access to useful information, knowledge, and best practice guides for energy efficient 

interventions.  

2. Lack of demand for skilled workforce in energy efficiency.  

3. Lack of availability, or inadequate, training programs (in terms of scope, quality, content, cost, 

etc.).  

4. Lack of shared vision and values for energy efficiency across the supply chain.  

5. Inadequate policy landscape, including lack of government incentives.  

 

The analysis aims at the triangulation of the different data collected (interviews, questionnaires, 

insights from the workshop, insights from the literature review). These are brought forth, combined, 

and correlated below to create a synthesis for a coherent argument that aims to highlight and establish 

connections for the specifics of the questions that the study has posed. 
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7.2. Discussion 

 

1. Lack of access to useful information, knowledge, and best practice guides for energy efficient 

interventions.   

In the literature review, it was highlighted by recent studies how the lack of training is currently one 

of the most significant challenges in the effort towards a sustainable future (Shapiro, 2016). In the 

construction sector, the importance of training has also emerged as a critical element towards energy 

efficiency, on a global level (Aerschot et al., 2009). In this spirit, strategies such as increasing access 

to on-job training, has been pointed out as significant towards the effort of improving the landscape 

of training for energy efficiency (Rezgui, 2020). These observations seem to point at the fact that: (a) 

on one hand there is a need to increase our efforts towards the dissemination of knowledge in the 

field of energy efficiency and (b) at the moment there are issues of access to information, lack of 

awareness, and, in general, not a very systematic effort towards education in the field. 

The results from the questionnaire may give us some data towards this direction. For example, to the 

Question 23 (Q23) of the questionnaire (Have you ever received any training concerning energy 

efficiency in the construction sector?) a significant portion of the sample (37.62%) lacked this type of 

training. As argued in the results analysis, this shows there is a significant gap and space for 

improvement in this area. On the other hand, when in Q20 participants were asked to comment on 

whether they had been involved in any way with knowledge and experience sharing for energy 

efficiency in the construction sector, 75.86% answered with “yes”. This could be said to show how 

there is a certain awareness of initiatives that are available to promote training. One observation that 

needs to be made here, however, is that a vast majority of respondents were white-collar workers. In 

this sense, one might argue that the sample perhaps belongs to a group of people who are mostly 

likely to come across such initiatives, either in the context of academic conferences, part of their job 

(e.g trainer, researcher, educator) and/or due to their work networking circle which is likely to promote 

these programs. In fact, when participants asked in Q19 to present their opinions with regards to 

whether the focus placed on training is sufficient, in general, the majority replied with a negative 

response, and many of them clarified with remarks about how the awareness and focus in not 

sufficient, thus indicating that the gap is indeed present. For example, in Q10 out of the sample of 

respondents that replied, there was an almost evenly spread of responses between “yes” and “no” to 

the question of whether they are aware of the BUILD UP Skills initiative. This could be argued to show 

that  initiatives that promote training, even if they are on a larger scale (e.g in this case European) are 

still not being at the centre of our attention. The majority of those who replied to Q11 about whether 

there should be more initiatives like the BUILD UP Skills, replied with “yes”. This, as suggested in the 

results section, could be argued to highlight not only the need to have such programs, but that this 

need is currently deeply felt by the workforce. Further to this, in Q15, when participants were asked 

to provide with some recommendations within their organisation, “adequate promotion of training” 

received 44.83%, while 48.28% highlighted that it is crucial to “raise awareness for the need of training 

for energy efficiency”. Recommendations to the same question, but in the context of the industry 

(Q16), also resulted in 51.72% of participants saying that there needs to be more focus on an adequate 

promotion of training. Also, 24.14% of participants argued how there needs to be a supportive attitude 

towards any initiative that promote awareness in the field. Furthermore, “not enough and proper 

information and awareness” emerged as the forth most selected barrier in the context of their 

organisation (Q6), while in the context of the industry (Q7) as the first one, along with three more 

barriers. “Not-environmental  friendly procedures” and  “not enough facilities of training” were lower 
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in the replies, however they were also chosen as barriers in both contexts, for Q6 and Q7. 

The interviewing process highlighted some very similar issues. When asked about market challenges 

(Q19), 5 out of 28 interviewees brought up some level of lack of awareness, knowledge and experience 

sharing in the industry. As with regards to barriers for training for energy efficiency in the construction 

sector (Q4), “training & knowledge not sufficient”, and “access to training” were chose by 8 

interviewees (6 & 2 respectively). To Q9 about whether the importance for energy efficiency skills in 

the construction sector is being taken into consideration adequately, the vast majority (20 out of 28 

interviewees) replied with a negative answer. In Q21, interviewees were asked to provide their opinion 

on whether the BUILD UP Skills been successful, and only approximately half of the sample was aware 

of it (out of those who were almost everyone suggested that it was-indeed-successful). One thing 

emerging from the interviews, in the context of the question this subchapter explores, is that, as with 

the questionnaire an unquestionable need for more awareness, access to information, dissemination 

of knowledge and knowledge sharing is required. 

When further looking into this question/theme, with the group of workshop participants, some 

observations emerged from the fruitful discussion. Overall, the participants that engaged with the 

questions suggested that that the lack of access is not necessarily the issue at this stage, but rather 

demand is the more important issue, as well as how well the need for training is communicated, and 

how much motivation to undertake training plays a role. One participant explained that without 

demand there will inevitably be a lack of access, and so the two go hand in hand. In their opinion, 

whilst clients are happy to consider energy efficient options, delivering energy efficient buildings is 

never a major priority, or an option that construction workers are pushing for. Further to that, and 

despite a plethora of information about the issue, this content seems to remain the margins of interest, 

when the demand for energy efficiency is not high enough to stimulate significant actions towards 

training. Similarly, another participant suggested that there is an abundance of information, 

knowledge, and best practice guides. There is a responsibility to guide blue collars and advise them on 

trainings/ programmes that are relevant for the person in that role. Targeted trainings etc. are more 

likely to be absorbed by the worker, as they are learning skills directly related to their role. A better 

understanding of these skills will lead to confidence in applying it in practice. Lastly, a third participant 

argued, along the lines of the first two, how there is an abundance of information etc. From working 

on projects that involve construction workers, they noticed that it has been quite challenging to 

stimulate demand for training programmes, for example, they experienced problems with motivating 

stakeholders to access materials. It was suggested that they need to draw a comparison between 

qualified workers involved in the best practice cases and what happens without qualified workers 

working on site. There is a need to develop awareness of the various end user groups. 

To summarise, and from the analysis of the data that was collected and analysed, it could be said that 

certain significant observations emerge. To begin with, the multiple sources of data confirm that there 

is indeed an issue with regards to the dissemination of knowledge in the field. The overall awareness 

needs to be improved and the expansion of the field of training for energy efficiency is of utmost 

importance. However, what is currently missing is a consistent understanding, across the sector, about 

the importance of energy efficiency and the demand that will motivate to place more focus on the 

issue and to facilitate access to knowledge. It, therefore, seems that even though the information is 

present, training is available, and initiatives for training are taking place what needs to significantly 

improve is the overall culture about educating professionals on energy efficiency in the construction 

sector. Discrepancies seem to appear when it comes to establishing an ongoing, fervent climate in the 
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construction sector that will bring training at the centre of these efforts. This leads us into the next 

theme/subchapter of this analysis, which tackles with the issue of demand, in more detail. 

 

2. Lack of demand for skilled workforce in energy efficiency.   

The literature has pointed to a landscape of efforts in different countries aiming at a substantial 

increase in skilled workers. However, this does not always result in results which sufficiently tackle 

with the issue, and it has been pointed out how more effort needs to be integrated into that endeavour 

(Larionov and Nezhnikova, 2016). Further to that there needs to be an approach which closely focuses 

of the various needs of the groups of workers within the sector (CEDEFOP, 2013). It has also been 

pointed out that a more focused demand for energy efficiency will lead to the increase of the need of 

training of workers, which is currently one of the challenges (European Commission, 2016). The BUILD 

UP Skills initiative in Europe has also pointed out how one of the most critical barriers, in terms of the 

market, is the “low demand for energy efficient buildings and thus for the skills required to build them” 

(European Commission, 2018).  

From the questionnaires, several observations emerged, which point at the issue of demand 

connected to the workforce. When asked to describe the barriers that are present in their 

organisation (Q6) and in the construction sector (Q7), 27.27% and 24.24% of people respectively 

replied with “the challenge of creating more demand for energy efficiency”. 24.24% and 24.24% of 

participants chose “inadequate understanding of the importance of a skilled workforce”, 18.18% and 

24.24% highlighted the “lack of trained manpower/staff” as another barrier. “Differences in 

competences of trainees” also came up as barriers with 6.6% and 6.6% respectively. Lastly, to Q7 the 

barriers of “not enough experience and lack of expertise in energy efficiency technology” emerged 

with 27.27%, as well as the challenge of replacing a retiring workforce, with 9.09%. These observations, 

in accordance with the literature, show that training the workforce and issues of demand around it, is 

at the heart of the concerns at the moment, when it comes to energy efficiency. Some implications 

were linked with financial aspects of training, as presented in Q22 included such as “difficulty in finding 

and training the required workforce”, according to a large number of respondents suggested (48.28%). 

These data point towards a strong link between costs and the training of the workforce, which cannot 

be ignored, and needs to be more closely looked into. Further to that, in Q27, Q28, Q29, and Q30 

where issues of inclusion and integration of several vulnerable to exclusion groups were touched on, 

it became apparent how the reply of an “excellent” inclusion was consistently the option with less 

answers. This could be argued that shows that a more nuanced approach, which focuses more on the 

needs of the workforce, is required. This could benefit, not only the workers but also the industry, in 

terms of demand for training, by securing a more appealing and comprehensive sectors that offers 

incentives for further training and facilitates this process. It could be therefore be argued that the focus 

needs to be further intensified in this direction. 

During the interviewing process, some similar observations emerged, with regards to demand. When 

asked about market challenges concerning economic changes and demand, 2 interviewees highlighted 

the level of demand, as being significant. When asked about barriers (Q4), 2 interviewees again, 

highlighted lack of demand as one them. In Q5 (What can be done, in your opinion, to increase demand 

for energy efficiency, in the construction sector?) most interviewees replied with some type of mention 

to the importance of awareness and training, as well as the crucial role of legislations.  However, and 

on a more positive note, when asked to provide their opinion on the level of demand for energy 

efficiency training (Q8), 10 of them replied with “insufficient”, yet 16 presented a positive picture. This 

reaction could point to different contexts, countries, and perhaps also to the fact that there is not a 
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coherent landscape with regards to demand for skilled workforce overall in the industry. Participants 

also expressed their perception around the skills that are needed in the new energy efficiency 

technologies, in their field, with “awareness & knowledge of the worker” emerging as the most 

significant. On another note, when participants were asked to comment on whether energy efficiency 

in the construction sector contributes to a vision of long-term employment, 22 out of 28 participants 

replied that it does, which could be argued to demonstrate the power of training in attracting more 

people in the field and establishing training for energy efficiency as a significant factor in the field. 

 

During the workshop, some significant observations emerged as well. To begin with, as highlighted 

previously in the interviews, in some contexts there is a high demand of workforce. For example, in 

Finland, this happens to such a degree that high demand for workforce is overpowering the quality for 

workforce. However, this deemed to be counterproductive to producing energy efficient buildings. It 

was argued how companies should be shown the correlation between a skilled workforce and the 

quality of the building. Seeing that comparison could empower them to make more informed 

decisions. This could lead to employing more skilled workers or motivating workers to undertake more 

training/development. Companies need to value the importance of upskilling workers, and to not see 

it as a drain on time/ finances. Another participant argued how when looking at entrepreneurs, the 

abundance of work and viscosity of workforce has led to companies doing the same things, instead of 

innovating and adapting to tackle new markets. This will not change until the clients demand change. 

Until that point, companies will continue to do the same processes with the same workforce, as they 

do not have the capacity to invest in upskilling (at least until they are required/ pressured to do so). It 

was also argued how a skilled workforce is desirable but sometimes difficult to access. In addition to 

that, one participant argued how demand for skilled workforce and legislation are interlinked. Looking 

at Italy, it appears that the introduction of energy incentives has created a demand for energy 

efficiency in domestic buildings. This demand will inevitably lead to the requirement for skilled workers 

in energy efficiency. Financial/tax incentives appear to be successful motivators for increasing the 

demand of energy efficiency in the construction sector. Another participant highlighted how the 

workforce in Serbia is practicing outdated processes and this must change. A construction cluster in 

Serbia has designed a dual system of non-formal education that consists of vocational and education 

trainings. The training programme provides ICT tools that are relevant for that worker. The adoption 

of artificial intelligence, ICT tools etc. can be used as a contributor/ instrument to deliver a skilled 

workforce for energy efficiency. Further to that, it was highlighted that in Serbia, non-formal training 

would be a method worth exploring when considering new materials, energy efficiency, renewable 

energy sources etc. One point that did not rise from this, is whether non-formal training would lead to 

an accreditation. This last issue will be analysed further in the next theme/subchapter, concerning the 

quality and type of trainings. 

From the above observations, it seems that demand is a field dependent on many variables, and not 

an easy one to fully grasp or to untangle. The results from the data seem to confirm the initial 

statements and the evidence from the literature which suggest that demand for energy efficiency and 

energy efficiency skills remains a crucial issue for the market and the sector. Some possible suggestions 

have been proposed, as solutions, as analysed above and in the Results section of the study. However, 

as a general observation, it could be argued that demand is highly dependent not only on the context, 

fluctuating from geographical region to geographical region, but most importantly on the focus that is 

placed on energy efficiency in the construction sector, which goes back to deeper and more structural 
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issues of general awareness about the issue, and therefore is dependent on where priorities on all 

levels of stakeholders are set. 

 

3. Lack of availability or inadequate training programmes (in terms of scope, quality, content, cost 

etc.)  

The literature has pointed towards the importance of examining the quality of training programs and 

carefully reflect on the needs of the workforce, which are quite critical (Levine et al., 2012). The 

flexibility of programs, and the constant update of their potential and quality is recognised as 

significant in this endeavour (Milovanović et al., 2019). As highlighted by the BUILD UP Skills initiatives, 

it is quite urgent to place importance on the function of the worker, and not only their qualifications 

(European Commission, 2016). It has also been argued how the coordination and management of best 

practices plays a major role, and that successful initiatives offer a blueprint, in terms of precedents 

(Rezgui, 2020). Further to that studies have shown the importance of finetuning and constantly 

improving the content of the trainings, which sometimes end up being generic and fragmented. The 

BUILD UP Skills has also included characteristics of training, such as economic barriers, connected to 

lack of time for training and cost for training, as well as language, lack of facilities, and generally 

knowledge, as barriers which are at the centre of the challenges that are present in the development 

of training for energy efficiency in the field (European Commission, 2018). These barriers, which are 

highly dependent on the workforce and on the dynamics of communication between different 

stakeholders in the field will be discussed below.  

The questionnaire has pointed towards several important findings, with regards to the adequacy of 

how the training are structured. In Q26, concerning the training of trainers and answering the question 

of whether it is considered sufficient, the vast majority of respondents argued that it is sufficient, which 

is a positive outcome. Further to that, in Q25, which asked respondents to elaborate on whether the 

training they had received was sufficient in terms of detail, duration, and other characteristics, the 

replies also presented a rather positive perspective, as the majority of respondents were satisfied with 

the quality they had received. From Q24, that looked into the type of training material used, as it was 

overall suggested by the findings in the Results section, a vast majority of trainings combine different 

mediums of dissemination of the education, which is also a positive sign, and in the same direction- 

the update and constant development of the material. 

Other significant observations, in terms of barriers both within the organisation (Q6) and the industry 

(Q7) include respectively: “Cost of training for energy efficiency” (15.15%) & (18.18%) “Inadequate 

number and quality of training programs” (24.24%) & (12.12%) “Non-realistic & non-flexible 

timeframes for training” (3.03%) & (6.06%), as well “not enough time for training” (42.4%), (Q6) and 

“inadequate understanding of the importance of a skilled workforce (24.24%) (Q7). From these 

barriers, several barriers belong in the category of the quality and adequacy of training programs. This 

data could be argued to point to a correlation and a suggestion that there is room for improvement, 

in this regard. As for some suggestions that were put forth to enhance training, as presented again 

within the context of the organisation, as well as within the context of the industry, the following are 

quite significant and common in both (Q15) & (Q16) respectively:  

1. “Training taking place in specific periods” (22.12%) & (34.48%)  

2. “Adequate promotion of training” (44.83) & (51.72%)  

3. “Make sure all parties and stakeholders involved are integrated in the process of developing training 

programs, from the start” (34.48%) & (44.83) 
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4. “Make sure training is flexible and adjusts to the needs of those who undertake it” (58.62%) & 

(55.17%)  

5. “Make sure training has a significant practical contribution for those involved” (37.93%) & (58.62%)  

6. “Raise awareness for the need for training in energy efficiency” (48.28%) & (51.72%) 

7. “Make sure certain parts of training are made core elements of curricula” (17.24%) & (24.14%) 

8. “Make sure there is recognition/qualifications for the training undertaken” (27.59%) & (31.03%) 

9. “Establish support for funding initiatives that support training” (17.24%) & (27.59%)  

10. Demand more ambitious results (24.59%) & (24.14%)  

11. “Make sure there are mandatory courses for construction workers” (34.48%) & (44.83%) 12. “Have 

a sense of responsibility for the future impact of the training” (17.24%) & (17.24%) 13. “Build up a 

database of companies involved in training” (31.03%) for Q16-industry context  

14. “Make sure training and educational programs involved in energy efficiency are integrated in 

national frameworks” (31.03%) for Q16-industry context  

15. “Update relevant policies” (27.59%) for Q16-industry context.  

From the above suggestions, it becomes evident how many layers of action need to be taken into 

consideration, to improve the quality of training. Raising awareness and the promotion of training, as 

well as the flexibility of its structure to benefit those who undertake it, in combination with resulting 

in tangible benefits/practical contributions for them, are of utmost importance. 

The interviews also moved in a similar trajectory in terms of issues that were highlighted connected to 

training for energy efficiency, and the efficiency of the relevant programs. As stated in the Results 

section, with regards to barriers, it could be argued that the data analysis points to the quality and 

breadth of training & education as being at the top of concerns. The majority of interviewees suggested 

that training as it is at the moment is not effective as it should, pointing at awareness issues, and lack 

of skills in the field and education. Lack of time also emerged as one of the most important barriers. 

To confirm that, Q10 (Is the focus placed on training for energy efficiency sufficient? Please elaborate 

on your opinion?) received an overwhelming number of negative responses (20 out of 28 

interviewees). However, as demonstrated in the Results section, 21 out of 28 could give specific 

examples of successful trainings in the field. Furthermore, as demonstrated in the analysis for Q14 -

which asked how comprehensive the training material they were familiar with is- a significant number 

indicated they were satisfied (16 interviewees). These findings could point towards the fact that what 

is needed at the moment, is a careful documentation and study of successful cases, the barriers and 

suggestions, so as to come up with a framework of coordinated proposed action that tackles with all 

the different factors of these complex relations in the field. Also, interviewees were asked to comment 

on whether previous knowledge and informal learning and training are properly integrated (Q15). To 

this question, responses were split, with some suggesting that these two are independent, while in 

other cases arguing that they are quite significant, and in many cases suggesting that they are not 

integrated or taken into account as they should. It could be argued, once again, that aspects of training 

like this could be relevant based on the needs and contexts. As suggested in the previous subchapter, 

in the analysis of the workshop, in certain cases it could be a viable option and a valuable resource. In 

any case, it is argued that such aspects could perhaps be examined and taken into account, by 

examining the positive and negative aspects and applying them to the appropriate context. Lastly, to 

the question of whether training programs develop synergies between academic and vocational 

training (Q18), the connection seem frail, with the majority of interviewees suggesting that there is 

not enough attention paid to the issue, but arguing that there should be.  

Insights from the workshop point to a similar direction. As argued by one participant, there seem to 



D2.1 Evidencing the correlation between training and energy efficiency 
 

 

135 
 

be a lot of training programmes available, however they are all very similar in content, quality, and 

theory. These trainings do not meet the needs of the workforce. In the Netherlands there is a lack of 

relevant trainings for construction workers. Whilst there are many training programmes available, the 

training must be less theory based and more practical for the craftsmen. Training for blue-collar 

workers should be on the job, to make that training as relevant as possible to that role. This opinion 

was shared by another participant as well, who, however, raised an issue around on the job training. 

Lack of time emerged as a major factor that must be considered. Could this be overcome by providing 

training on the construction site, during the working day? It was thought that this would be the best 

approach, as you have a captivated audience. Another question that arose was with regards to the 

manner that training is provided. Ultimately, the company director, site manager etc. must want their 

workforce to adapt and learn new skills for this method to work, because without their approval such 

an initiative would never take off. Another participant suggested that suggested that a lack of 

availability or adequate training programmes is a European wide problem. Further to this, the first 

participant who commented on the conversation, said they are working on a project that addresses on 

the job training and produces a task-based qualification. One challenge that arose from the research, 

is that workers were not rewarded for learning on the job. The research is looking at ways to reward 

workers for performing high quality work on the job. It was further elaborated by other participants, 

how incentive-based systems would be of value.  

From the above correlations of data, the lack of availability or the inadequacy of training programs 

seems to emerge as a significant issue. On the positive side of things, it is significant that progress has 

been made, and we are at a level of being able to assess the quality of training programs and their 

results within in a long-term framework. However, it could be argued that there is a long way ahead, 

and that there is a wide variety of factors and equilibriums that need to be looked into much more 

closely, and in detail, as suggested by the data collected.  

 

4. Lack of shared vision and values for energy efficiency across the supply chain  

The literature pointed at how the industry presents a rather fragmented nature, when it comes to 

shared values and vision (Rezgui & Miles, 2011), (Chaudhary et al. (2012). Furthermore, due to the 

many levels of stakeholders in the supply chain it was argued that there needs to be much more 

coordination (Richards et al., 2016) (Geros et al., 2006), (Bosch González et al., 2013).  

The findings from the questionnaires seem to point in a similar direction. When describing the overall 

situation with regards to the state of knowledge and experience sharing within the organisation that 

the participants worked in (Q8) and within the industry (Q9) there was a high contrast. When speaking 

about their own organisation, most participants presented a positive outlook. However, when 

extending the argument towards the industry, less participants suggested that the level of knowledge 

and experience sharing was at a very fully satisfactory level. This could be argued to be due to the 

much more complex nature of the industry as well as the many types or relations and conflicts that are 

at play within this broader context. Further to that, when participants were asked to comment on the 

level/scale that the results of training for energy efficiency were perceived (Q18), the majority 

commented on how the results were mostly let on national and local scale. Moreover, most 

participants highlighted and agreed on the fact training for energy efficiency can benefit the world on 

multiple levels (environmental, societal, and economic level). Overall, these results could indicate that, 

on one hand there is an understanding and common agreement on the value of training for energy 

efficiency, however, on the other hand and in reality and practice, these values seem to get lost in the 

midst of conflicting interests and other factors, in the construction sector. For example, when asked 
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to comment on barriers, both on a organisational level (Q6) as well as the level of the industry (Q7), 

interesting relevant suggestions came up, respectively: “Financial/funding issues” (45.45%) & 

(42.42%), “financial concerns and insecurities about the future that hinder investments in the field” 

(18.18%) & (30.30%), “resistance to change” (21.21%) & (36.36%), “not enough interest in the field” 

(6.06%) & (9.09%), “incongruence of values between sectors and layers of stakeholders involved in the 

construction industry” (15.15%), were among some of the factors that were highlighted, thus 

presenting a rather adversarial outlook of how the construction sector works. The financial factor 

seems to be at the forefront of concerns, and in addition to that, a resistance to change was also 

highlighted as a significant barrier in both contexts. Similarly, the interviews pointed at the same 

tendencies. When asked to present barriers, the barrier regarding the “state of the industry and issues 

of coordination between stakeholders” was suggested by 5 out of 28 interviewees. When answering 

to the questions with regards to the knowledge and experience sharing in the organisation and the 

industry respectively (Q6) & (Q7) a stark contrast emerged. Whilst within the context of organisations, 

22 out of 28 argued that the level was good, when extending the question to the industry, only 4 out 

of 28 thought the same. Several conflicts were analysed and proposed as well as solutions to improve 

the situation, as argued in the Discussion section. However, what is significant to keep in mind is the 

shared discontent concerning the way that the construction sector is operating. On the other hand, 

when answering question Q3 (How does training and skill development in the construction sector 

contribute to the increasing need for environmental awareness, in our societies?) the vast majority of 

interviewees (25 out of 28) suggested that it does indeed contribute. This could be argued to show, 

beyond differences and conflicts, and the fragmented nature of the industry, that there is an 

underlying common value (environmental awareness) recognised by most. 

Within the context of the workshop some similar observations emerged. According to one participant, 

all industries in Finland have recently formulated carbon neutral roadmaps for 2030 – 2050. The 

participant suggested that they were interested in looking into the roadmaps to see if they have 

considered energy efficiency at a workforce level, to ensure carbon neutrality throughout the whole 

value chain. Their argument was that in the construction industry, addressing low carbon and carbon 

neutrality must start with the workforce. Finland’s low carbon targets have put pressure on all 

industries to operate more sustainably and so it will be interesting to see if this shared vision will have 

a positive impact on the adoption of energy efficiency in the construction sector, and whether it will 

bring about a change in training the workforce.  

Furthermore, raising awareness was hailed as a priority. The more pressure and demand industries see 

for energy efficiency, the more likely it is to be adopted across the supply chain. Serbia has introduced 

energy passports as a step to achieve a shared vision for sustainability, carbon neutrality etc. However, 

it is felt that this is just a small step and much more needs to be done. The shared vision is not isolated 

to just the construction sector. Other sectors are also involved throughout the supply chain. And so, 

to become truly energy efficient all the sectors involved must behave in the same way and share the 

same vision for energy efficiency. Whilst low carbon targets are well intended, they are also useless 

unless there are defined mechanisms/ responsible parties to put it in to practice. Comments from 

another participant also suggest that a common approach to energy efficiency must be adopted 

throughout the supply chain. There is a need to raise awareness, this can be done through 

communication campaigns. Lastly, one participant highlighted that there are some regulations in Italy 

that are increasing the demand for energy efficiency. Admittedly, whilst this is not at the level it should 

be, it is still much better than it was 10 years ago. In Italy, a lot of companies are moving towards 

energy efficient processes as legislation is also moving in that direction.  



D2.1 Evidencing the correlation between training and energy efficiency 
 

 

137 
 

Overall, there seems to be a common thread among all the data collected, which points towards the 

need to coordinate the industry in such a manner that the importance of training for energy efficiency 

becomes a strong and shared value and a starting point of actions and initiatives. 

 

5. Inadequate policy landscape, including lack of government incentives 

The literature points to policies and legislations being a crucial element, for both envisioning and 

pushing forward changes with regards to future targets (Ministry of Energy, 2016), and also in terms 

of coordinating actions and creating the necessary and much needed legislative frameworks to make 

sure these goals are supported (Li and Yao, 2009). This element was particularly highlighted by the 

BUILD UP Skills initiative, and laid out as detailed suggestions to the European Commission (European 

Commission, 2018). 

The questionnaire analysis of data has brought forth several issues around the policy landscape. For 

example, in Q13 with regards to the importance of energy efficiency training being taken into 

consideration in the EU, as much as it should, the responses demonstrated that the overall perception 

around the matter do not create a coherent argument pointing in favour of either one or the other 

direction. To Q14 (which included the same question, but on a national level), most respondents 

(51,72%) stated that the importance of energy efficiency training is not being taken into consideration 

sufficiently. Further to that some suggestions related to ways of enhancing skills and training in the 

construction industry included: “Make sure training and educational programs involved in energy 

efficiency are integrated in national frameworks” (31.03%), and “update relevant policies” (27.59%). 

With regards to barriers that hinder training for energy efficiency, and are present in the organisations 

(Q6) and the construction industry (Q7), respectively, a number of relevant barriers concerning policies 

and legislations was presented: “Procedural barriers” (12.12%) & (18.18%), “lack of government 

incentives” (27.27%) & (24.24%), “inadequate policies and legislations” (12.12%) for Q7. What 

becomes apparent from the above remarks is that the significance of legislation is being perceived by 

various levels of stakeholders in the industry. 

In the interviews, legislation, policies and regulation issues emerged as one of the market challenges 

(Q19), while when interviewees were asked to comment on barriers for training for energy efficiency 

in the construction sector, legislation and regulation issues were among the most frequently 

mentioned barriers (5 out of 28 interviewees). Moreover, in Q17 interviewees were asked to comment 

on policies & legislation, and how effectively they believe they integrate training (e.g the European 

Green Deal, which focuses on making EU’s economy sustainable and EU climate neutral by 2050). The 

responses were quit revealing, in the sense that 16 interviewees argued that there is not an efficient 

link between the two, while arguing for its importance. Also, to Q20 (Have any aspects/insights of the 

training that you have been involved with been included into national strategies?), 9 respondents could 

find some aspect of the training being integrated, while 7 did not. Overall these replies indicate that 

the field of training for energy efficiency needs to be significantly improved in terms of legislative 

actions, assisting with the smooth implementation of common values, and contribution to a clearer 

vision/motivation for the education of the workforce, too. Further to that, and with regards to 

incentives and motivations, to Q16 (Does completing training result in any formal (e.g. accredited) 

qualification? Do these qualifications increase employability?) a significant number of interviewees 

argued that it does (16 out of 28) and 13 suggested they also increase employability. This is rather 

significant, as it could be argued that with the appropriate tools to motivate the professionals and 

provide a regulatory framework which supports the workforce, the landscape of training for energy 

efficiency in the construction sector could greatly improve. 
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The workshop provided relevant observations. The main message from this theme was that support 

from the government is a necessity in order for any real changes to happen. Whilst there are many 

initiatives for energy efficiency across Europe, it is rare that these will ever gain traction without 

political power behind it. Energy efficiency starts at the top, with the Government. This is a European 

wide issue. The policy landscape varies depending on the countries priorities. There are some 

countries that might not advocate an energy efficiency agenda, and so we will see less of a 

push/demand for such policies. One participant argued that it is difficult to get anything considered 

within the political landscape. Government and policy are more likely to change when there is a push 

from industry. For example, the National Digital Twin programme. It was suggested that ideally there 

should be something in the policy landscape that would allow for construction experts to mandate 

these things. It was also highlighted how energy efficiency is not considered widely enough in the UK. 

You often see energy efficiency training in terms of buildings and energy performance, but it is not 

considered with highway, rail schemes etc. even though they also contribute significantly to the 

energy efficiency of the country. Another participant stated that many initiatives/ projects have 

collected information on the policy landscape across Europe and their governmental initiatives. They 

suggested that the information should be shared amongst countries, to see if they can adopt any of 

the practices/initiatives/incentives from other countries. Finland has been given very stringent 

carbon neutral targets to reach by 2035 and so this has created more demand for energy efficiency 

across the supply chain. The country is developing its own national built environment digital twin. So, 

the policy landscape is not inadequate but there is still a lot more to be done. It seems that Finland is 

looking at what works well in other countries and evaluating how it can be adapted to their country, 

whilst achieving better results in a shorter timeframe. Maybe more communication amongst 

countries is required to share energy efficiency instruments, best practice etc. and to improve the 

policy landscape.  

Overall, it could be argued that an inadequate policy landscape is a reality affecting the sector in 

various ways and on several levels. The data suggests that there is a need for further improvement of 

the efforts on both a European as well as a national levels and efficient strategies need to be found, 

towards this direction, as well as collaborative schemes. 
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8. Conclusion 

 

To summarise the trajectory of this study, the research followed the steps as set out in the 

methodology section, in order to explore the connection between energy efficiency and training. With 

regards to limitations, it needs to be stated that the sample of Questionnaires was smaller than initially 

planned (33). 

 Overall, the two objectives that the study have been reached. These were: 

1. A desk review to collect, organize and synthesize available evidence from authoritative sources 

across Europe and beyond. The review included both existing practices but also legislative 

frameworks. 

2. The desk review fed into a series of consultations with key stakeholders, including BUILD UP Skills 

initiative key representatives across Europe, with a view of reinforcing the gathered evidence with 

further cases drawn from industry and practice. 

The results section confirms that there is a thread running through the data collected as analysed in 

the five main areas of exploration, which highlights training for energy efficiency as a critical 

component. To conclude, based on the hypothesis that has been posited at the beginning of the study 

and as elaborated in the Discussion section, it can be argued that the statement stands: Quality training 

can, indeed, have a positive impact on energy efficiency in the construction sector and can contribute 

to sustainable interventions in the construction sector. The gathered evidence can be summarized by 

stages as elaborated below: 

Inception Stage 

Blue Collars 

• Site geotechnics teams selected with the right skills and competencies, including from an 

environmental impact perspective. 

White Collars  

• Brief embeds energy performance targets. 

• Consider interventions that best deliver energy performance targets. 

• Site appraisal for environmental impact mitigation. 

• Project Business case considers environmental impacts. 

• Sustainability outcomes clearly articulated. 

• Compliance with energy building regulation duly considered. 

• Feasibility study environmentally proofed. 

• Procurement strategy for recycling and re-use considered. 

• Project information requirements embeds environmental considerations. 

• Delivery of a performance-based brief. 

 

Design Stage 

White Collars  

 

• Design options analysed through lifecycle impact assessment. 

• Passive architectural design principles considered and retained. 

• Integrated multi-disciplinary low carbon design considered. 

• Adoption of a BIM-based information delivery approach. 

• Specialist design options that best deliver energy performance targets retained. 
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• Continuous design review against Building Regulations. 

• Lifecycle impact of structural design considered and optimized. 

• Lifecycle impact of MEP (Mechanical, Electrical and Plumbing) interventions considered and 

optimized. 

• Material procurement strategy considered from an environmental impact perspective. 

• Building Manuals clearly drafted highlighting environmental aspects. 

• Detailed design complies with energy Building regulations and meets Low / Net-zero carbon 

targets. 

 

Construction Stage 

Blue Collars 

• Construction site managers selected with the right skills and competencies. 

• Blue collars selected with the right skills and competencies. 

• Blue collars continuously briefed about best practice in relation to their project tasks. 

• Building information accurate and widely available to blue collars. 

• Building manuals widely accessible to all blue collars, including on portable devices. 

• Interfaces between Work Packages rigorously managed. 

• Compliance with design specification conducted systematically. 

• Rectify defects as they occur and reported. 

White Collars  

• Site logistics and planning optimized to minimize environmental impacts. 

• Low carbon materials and products procured. 

• Rigorous compliance with construction planning conditions. 

• Continuous quality site inspection. 

• Commissioning strategy discussed and firmed-up. 

• Review of project performance rigorously conducted and evidenced. 

• Post occupancy evaluation strategy discussed and firmed-up. 

 

 

In-use Stage 

Blue Collars 

• Monitor and inspect HVAC system components on a continuous basis. 

• Detect and rectify malfunctions as soon as they occur. 

White Collars 

• Facility management strategy critically reviewed and agreed. 

• Monitor the energy performance of the building on a continuous and real-time basis. 

• Continuously reduce and eliminate the gap between predicted and actual energy 

performance. 

• Implement a continuous commissioning strategy to identify malfunctions and defects. 

• Conduct actionable (dynamic and real-time) post occupancy evaluation. 

• Review of project performance rigorously conducted and evidenced. 

 

Finally, the results obtained through this study point to a number of policy measures, including the 

need for adapted instruments to promote mutual recognition of energy skills and qualifications in the 
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European construction sector. This is being addressed in follow-on work of the H2020 INSTRUCT 

project. 
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10. Appendix 

10.1. Workshop Transcripts 

INSTRUCT Workshop 

30 October 2020 

 

Workshop Discussions 

Q1. Lack of access to useful information, knowledge, and best practice guides for energy efficient 

interventions.  

Convenor – any opinions/ any ideas?  

Participant 1 –If there is a lack of demand, there will invariably be a lack of access, because if something 

is not considered profitable no one will bother going after it. For example, in BIM if you started talking 

about it in 2006 in the academic sphere it would have had a lot of interest (as academia is always 

further ahead than industry is) but industry itself was only warming up to the idea of BIM. So, 

companies were not suggesting that they should develop technology spin outs, training programmes, 

university programmes, vocational programmes around it. Fast forward to today, and everybody is 

doing it. The access is almost in some cases too much, so you do not know what one to go to. And in 

some way, I feel this is almost true with energy efficiency; and appreciate that there’s quite  a heavy 

push to energy efficiency in specific areas of the construction sector (such as buildings, perhaps not so 

much in general infrastructure, such as transportation schemes) but because of the way clients – the 

amount of demand they have on keeping to programme, keeping to cost – because of the demand on 

that and less so on the efficiency for things outside of the building spaces, it can be quite an issue with 

regards to different groups wanting to set up or provide access to information. So there probably is a 

plethora of information that could be made available but, in my opinion, it’s just not warranted 

because the people who should be pushing solutions, that should be energy efficient, are not pressing 

hard enough for it. And so perhaps as the policy landscape is changing in the coming months and years 

maybe that is due to change too, as well. So, I think in some way question one can be answered when 

question two and five are answered. I think everyone will do it when there is a demand for it. So, I 

would not be too worried about it from an excess perspective. I will give you an example again, I 

graduated from University in 2012 doing civil engineering, energy efficiency was very much pushed 

through what we were taught. However, once I went into industry it was a case of “that is very nice 

can you deliver to budget and cost”? And the whole life consideration and energy efficiency was not 

really (admittedly I was a highways engineer when I was doing engineering, so that weas perhaps one 

of the issues) but it was not considered a huge aspect. If you challenged a client on it, of course they 

would be willing to consider it, but it was never something they were pushing for.  

Participant 2 – I would like to come in from another point of perspective. When you focus on lack of 

access, I think that should be underlined because, in my opinion, there is too much useful information, 

knowledge and best practice guides. So, the amount of knowledge and training materials, videos, and 

guidelines available for reaching energy efficient interventions is abundant. So, there is an abundancy 

of materials, but the problem is those materials are not accessed or digested. A good way forward is 

to guide people that need to have access to knowledge that is relevant to them and that they really 

access it. We must advise them on what is relevant for you as an investor, as a carpenter etc. from our 
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professional perspective. Then you can nudge the market into accessing and digesting the knowledge 

and applying it.  

Participant 3 – I agree with Participant 2 that there is quite a lot of information available on the supply 

side. The point is that we seem not to be able to stimulate the demand, whatever we try. To share our 

experience with our latest course that we are organising now, and is intended for end users. Our 

courses generate a lot of interest and we had 120 participants register for an online course on energy 

efficiency, however, the actual turnout on a free course is probably somewhere between 1/3 and ½ of 

the registered participants. So, we are not hitting the right point. We are not hitting the motivation of 

the different stakeholders in order to access these materials. One thing I am curious about, if this is 

not the case of not sharing actual examples, building examples locally, not having enough quality 

buildings that are open and visible to everybody locally and if we can relate that to the training 

experience. The fact is that one thing we need is a comparison between what happens with qualified 

workers involved in the best practice cases and what happens without qualified workers working on 

site. That kind of example I think must be brought into the picture. Looking at public authorities and 

public buildings project, particularly new buildings and renovations, if some good examples of the 

involvement of public authorities in the developing of awareness of different professional end user 

groups could be pointed out that would be really great. 

 

Q2. Lack of demand for skilled workforce in energy efficiency.  

Convenor – is there anything we can do to create a demand or emphasise having a skilled workforce 

would contribute to the overall effort of tackling energy efficiency. What would this skilled workforce 

mean in this context? Any contributors?  

Participant 4 – I was thinking (even in the previous question) I was thinking about the situation with 

the workforce for construction in general, at least in Finland. Its more that the demand for workforce 

is high. So, you kind of go from you can't be a chooser, if you want a skilled workforce, you’re 

overlooking the fact that you then don’t get enough people working for you. The high demand for 

workforce is overpowering the quality of the workforce, in a way. I also think one thing that could then 

affect the amount of skilled workforce that companies would look for is the fact that you need to show 

them the correlation between skilled workforce and the quality of the building. For instance, health 

wise (which is one of the questions we are tackling in Finland) is showing the results of building failures 

or mistakes and those affecting the building health and indoor air quality etc. to show that skilled 

workforce will build better and healthier homes/ buildings that are also energy efficient. So, making 

those correlations visible, would be one thing.  

Participant 2 – I would like to add something from the entrepreneur's perspective. What we see is that 

there is a viscosity regarding workforce and there is an abundance of work, and that means water flows 

to the lowest point available. And that means, as there is an abundance of work and viscosity of 

workforce companies keep doing the same things, instead of innovating and adapting new business 

processes in order to tackle new markets. And that is kind of a vicious circle, as long as the demand of 

clients is not forcibly changed the companies will keep delivering the same services with the same level 

of quality with the same workforce, because they simply do not have the capacity to invest in doing 

other things.  

Convenor- I think that the conclusion is skilled workforce is desirable but sometimes it's difficult to 

access. Maybe an opinion from a different part of Europe would be good? Would anyone like to give 

an opinion?  
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Participant 5 – Something that this needs, in my opinion, is legislation. For example, in Italy and in my 

region, there is a high demand of people that want to improve the energy efficiency of their houses 

because of legislation and incentives that are available for people in my country. I think it is something 

very linked with legislation, investors and stakeholders can save money through tax incentives etc. I 

think the lack of demand, and skilled workforce is very linked with legislation.  

Participant 6 – I am from Serbia. we have, as you have previously said, also a problem with the lack of 

skilled workforce, and it was a big problem and we have to do something about it. So, we tried as a 

cluster an initiative for a duo system of non-formal education. We have prepared a series of vocational 

and education trainings for the most highly-demanded roles in the workforce. But this is non-formal 

education. We did encounter some obstacles (from the side where we should have received support) 

from state institutions as they felt it was only them that should change and be asked about those 

educations. But you can see, we are facing that engineers (not just common workforce) they are not 

experienced they are not familiar with more than construction materials with the introduction to ICT 

tools, with a lot of things. That is a space where we see the non-formal education has to do something. 

I think that European funds must see this and we need some support from them. If we don’t get 

support from our own country. The point is, in our country we should look to the direction of non-

formal education to get skilled workforce, particularly in light of new materials, new ways of building, 

energy efficiency, ecological materials, renewable energy sources etc. Our workforce is a little bit out 

of date and we are here to help them. But someone must help us to help them.  

Convenor – I think that is very useful. I think a conclusion form the contributions, I think it v interesting 

that some people suggest that adoption of new technologies such as ICT, Artificial Intelligence, IoT can 

be identified as a contributor or accelerator or methods and instruments do deliver this skilled 

workforce for energy efficiency.  

Q3. Lack of availability or inadequate training programmes (in terms of scope, quality, content, cost 

etc.)  

Convenor – In your country’s do you see a lack of availability or inadequate training programmes, if so, 

how do you think we can tackle that? 

Participant 2 – I would like to jump in directly. We see a lack of availability of well balanced and to the 

point training programmes. What we see is that many programmes are the same, same content, 

quality, same theoretical point of view. What the craftsmen need are less theory-based trainings and 

more practical trainings with a direct link to the work that they have to do. I really advocate that for 

blue-collar workers it should be as practical and “on the job” as possible. Such trainings are not widely 

available, in the Netherlands especially.  

Participant 4 – I really agree with Participant 2. I also think that one of the problems with having on 

the job and practical training is how do the people doing the work get to access this training. The lack 

of time is really a factor that comes in to force. When you are working, you do not have the time or 

the possibility to access training even if you are seen to be needing it. How do we bring the training to 

the people on the construction site and make sure that they are receiving the training on hand at their 

place of work? Because that is the best place for them to receive it. So how do we go in to the 

companies and do this?  

Participant 3 – If you allow one more voice from this direction. I do believe it is a common issue around 

Europe. Ireland is the only place that I am aware of actually having some good practices of onsite 

training and that is based on a lot of interesting general build up skills initiatives and its continuation 

for many years. The fact is that we are still not able to integrate the requirements for qualifications of 

both white- and blue-collar workers in the procurement procedures at public and private level. For 
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those that are not involved/ aware of INSTRUCT it may be on interest to know that we will be tackling 

this issue also on INSTRUCT and from our side we are really putting a lot of hopes on that. The way 

that we will be able to integrate the requirements for qualification of specialised training on site after 

winning the procurement for the construction companies, hopefully that can be developed as good 

practice and spread around.  

Participant 3 – I can bring a small solution to the table. We are focusing on the use of task-based 

qualifications where we detail the tasks that are involved in making a building energy efficient to make 

task-based recognition of skills possible. One of the things lacking when learning on the job, is that you 

are not rewarded by anybody. We are trying to find out if there are mechanisms if you are performing 

high quality work on the job, can you be rewarded for it by recognition for that specific task. So, making 

the non-formal more formal.  

Convenor - In other domains/ sectors there are reward systems where people can store points or even 

registering that into a blockchain environment where users can get the incentives when they 

accumulate a particular threshold in relation to their training. This can work well for institutions, or 

originations, but also for blue and white collars as an incentive. So, incentive-based systems would be 

very interesting. 

 

Q4. Lack of shared vision and values for energy efficiency across the supply chain  

Convenor – do we really understand the values/vision around energy efficiency? Is there a strategy in 

place to address this?  

Participant 4 – I think some of this starts from a very high level. What we are really interested in 

following here in Finland, is that our industries have formulated their low carbon road maps that 

investigate the 2030 – 2050 axel, to see whether their roadmaps break it down even to the workforce 

level in a way that’s how low carbon or carbon neutrality can be affected in the construction industry 

(in Finland) and how that trickles down into the other sectors. Maybe seeing just how much energy 

efficiency/carbon neutrality is considered on the industry strategic level is something to investigate. 

We are interested in following the strain here in Finland to see if this will actually bring about change 

also in training of workforce.  

Participant 6 – here in Serbia we have made some steps towards. We have introduced energy 

passports, that is one step. There are energy passports, that is one step. There are steps before that 

that must be done. Lots of measurements must be taken and then we can have the broader picture, 

because when we are talking about a shared vision, we are not talking about just the construction 

sector. There are other sectors involved. And they all need to behave in the same way. For example, if 

you put some bags for paper/plastic waste you need to raise awareness in peoples head where to put 

such waste. You can make a lot of good rules and regulations but if you do not have mechanisms to 

put it in practice then there will not be results. As a task in Serbia, the first place we should start is 

raising awareness.  

Convenor – I agree, that is important. I would like one more option on this item before moving to the 

next. Does anyone have an argument for vision/ value around energy efficiency?  

Participant 3 – It is a matter of establishing common societal vision of the virus that we share as a 

community and how Environmntal responsibility and energy options are fitted among them. For that 

we need stronger awareness raising communication campaigns at various levels of an organisation. 

Here is where we can establish the common vision, that will resonate in different sectors. Developing 

the demand of quality efficiency and sustainable buildings will heavily impact the value switch in the 

supply chain and motivate the different sectors in the supply chain to develop and invest in more 
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sustainable decisions. Also, in our communication strategies we are moving in that direction trying to 

steer the communication around common balance, which will help us to develop the market and 

stimulate the market for the end product.  Without demand for the end product, the buildings in our 

part there would be hardly any demand for training so that is a basic connection that we are trying to 

follow.  

Participant 5– I want to add something. In Italy, there are regulations. It is compulsory to achieve a 

certain level of efficiency. The level is not massive, but it is something very efficient when compared 

to 10 years ago. Also, the stakeholders understand what energy efficiency is, and are equipped with 

the skills. There is rooms for improvement, of course. But at the moment a lot of companies are moving 

in that direction as legislation is also moving in that direction. The traditional construction is not a good 

fit for this kind of approach but we are moving towards better construction.  

 

Q5. Inadequate policy landscape, including lack of government incentives 

Convenor– this is a major issue, I acknowledge that. The floor is open?  

Participant 6– I think this is the central question. Without inadequate policy landscape, government 

initiatives or a government that is capable to understand what is needed, there is not much that we 

can do in particular parts of the construction sector, as well as other sectors. That is the first step, 

support from the government. In our country we simply do not have a triple helix – a triple helix is 

something that should be a basic nod, from that nod all the directions are then visible and everything 

is in a different light. We as a cluster has just made some initiatives, but it has hardly moved much 

beyond the initiative, because we do not have a political power and again, we are talking about policy 

not about skills, experts. This is common for many countries in Europe. We need European support to 

keep pace with development.  

 

Convenor- so i guess policy landscape is very much depending on the country priorities and some 

countries may not put forward this energy efficiency agenda. If you look at an energy efficiency map, 

where different courtiers have different energy sources and different energy strategies, I guess this is 

dependant from country to country. There are different parts of Europe where this is developing or 

under development, getting opinion from different countries would be much appreciated.  

Participant 1- I would just like to add. Typically, in the UK it is quite difficult to get anything considered 

(ignoring the fact that were going through Brexit as a potential reason for that) it is very difficult to get 

things within the political landscape, regardless. Sometimes there is a bit of a halfway house to that, 

where there is a push from the industry. For example, there is a programme called the national digital 

twin programme, which has involved a level of government support and is fundamentally around trying 

to digitise the infrastructure sector in the form a digital twin for the UK. There was never necessarily a 

direct correlation to – well it has got to achieve the following targets for government to be able to 

warrant it standing up but it was almost a pet project for one of the government departments that was 

being pushed out to a university, some contractors and consultants. Through a little bit of 

development, we have seen recently (I've just been recently in discussions with the department of 

energy and industrial strategies) one of their particular interests is understanding how they can change 

their reposting cycles for supply and demand of energy and at the same time to find ways to 

decarbonise our economy and improve the efficiency of energy as well. But that is through the fact 

that there's an enabler, or a trojan horse, which is digital twins. I would say that the holy grail would 

be to have something in policy landscape that would allow for us to mandate these things. 
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 it is also pertinent to consider at least from my perspective that ee (and I don’t know whether these 

were the terms that this study was done) ee transcends beyond buildings and energy performance of 

the building but also the embedded energy required to build that infrastructure. I have noticed in the 

UK there is a plethora of training in relation to building and ee of said building and perhaps even some 

codes of practice in and around that, when it comes to highway or rail schemes there's very little you 

don't see an equivalent green/ need to those. Or you don’t see anyone apply those to those techniques 

at all, but those do contribute significantly to the ee overall for our country as well. Policy landscape is 

important but I think there's a halfway house to be able to creep towards it in the UK we’re starting to 

see the consideration of that through digital twins I guess, and other areas.  

Convenor - another opinion on this from different country? 

Participant 4 – I know that a lot of initiatives/ projects have collected information about the policy 

landscape overall in the EU countries and about the governmental incentives within. But I think those 

are something that could be shared (through the instruct project and in general) whether there are 

things that are being done in other countries that can be useful in yours. I know that a lot of things are 

happing right now in Finland due to our very stringent carbon neutrality targets of 2035, so we need 

to do a lot. For instance, Finland is developing its own national built environment digital twin. So, the 

policy landscape is not inadequate, but a lot has to be done so all these actions are being put through 

the chain within the different sectors. I think we are still looking at different instruments, incentives, 

what is being done in other countries to make these things happen and to have better results in a 

shorter timeframe.  
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10.3. Use Case details 

Use case 1: 

 

Use case 2: 
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Use case 3: 

 

Use case 4: 
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Use case 5: 

 

Use case 6: 
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Use case 7: 

 

Use case 8: 
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Use case 9: 

 
Use case 10: 
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Use case 11: 
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Use case 16: 
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Use case 18: 
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Use case 21: 

 

Use case 22: 
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Use case 23: 

 

Use case 24: 
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Use case 36: 
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Use case 38: 
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Use case 39: 

 

Use case 40: 
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Use case 41: 
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Use case 48: 
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Use case 51: 
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Use case 53: 
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Use case 55: 
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