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ANGLIA RUSKIN UNIVERSITY 

ABSTRACT 

THE FACULTY OF SCIENCE AND ENGINEERING 

PROFESSIONAL DOCTORATE 

A FRAMEWORK FOR IMPROVING THE PROCESS OF BUILDING 
CERTIFICATION TO ENHANCE ENERGY EFFICIENCY: THE CASE OF IRELAND 

EYMARD AHERN 

AUGUST 2022 

Since the implementation of the EU Energy Performance of Buildings Directive 2021, all new 
buildings are required to be “Near Zero Energy Building” (NZEB). A key problem for delivering 
NZEB in Ireland, which generates a gap in knowledge, is that certifiers of compliance have no 
standardised compliance mechanism to certify compliance and they rely on other certifiers and 
building contractors to be accountable, competent, and responsible for design and construction 
compliance. This research examines the feasibility and proposes an original certification 
framework for certifiers to improve their compliance mechanism towards NZEB. 

A mixed methods approach was deployed to investigate the issues encountered by 
stakeholders in the design and construction of buildings to establish how certifiers of overall 
compliance can deliver effective compliance. A rigorous ranking and comparative analysis are 
undertaken to establish the most prevalent issues in the certification process that affect energy 
efficiency. Content analysis was used to analyse a questionnaire survey, site observations, 
and secondary data study, while qualitative content analysis was used to develop themes from 
primary data in interviews and a focus group. 

The results indicate that non-compliance issues stem from a lack of accountability, 
incompetence, and the lack of expertise by building contractors, building owners, and certifiers 
of building regulations compliance. This led to investigating how improvements could be made 
to the certification of the compliance process. The triangulation of quantitative and qualitative 
research methods provided the basis for formulating the compliance framework, proposed as 
the certifiers’ framework of Certification, Accountability, Design, and Inspection (CADI).  

The findings suggest that the proposed CADI framework could produce NZEB buildings by 
planning the certification and accountability process for the certification of compliance in the 
design and inspection process. This framework is intended to provide a uniform compliance 
mechanism for certifiers of overall compliance, and in doing so, could improve the energy 
performance gap. It is expected to also be useful for teaching students of the built environment 
in the universities of Ireland and lifelong learning professional development in the construction 
industry. 

Key words: Certification, Building Regulations Compliance, Energy Efficiency 
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Chapter 1  
 

1.1 Introduction 
 

This chapter introduces the thesis by describing the research problem and the rationale for the 

research. The research problem emanated from professional practice that formulated the 

research aim and objectives. The chapter will describe the structure of the thesis and will reflect 

on the implications for professional practice. 

1.2 Professional Practice 
 

The researcher’s professional practice from which the research originated provides 

professional services in architectural technology, engineering, building surveying, and quantity 

surveying, which predominantly provides services in design, construction, and certification of 

energy efficient buildings. The service includes planning and supervising the project through 

the various stages of conceptual design, planning permission, tender, construction, 

completion, and hand-over. The performance of energy efficiency has become an increasingly 

complicated process in professional practice as it has become increasingly technical and 

complex from continuous revisions in the building regulations and the requirements to deliver 

Near Zero Energy Building (NZEB) in the building regulations. The NZEB concept could be 

regarded as making improvements to the building envelope with insulation or window 

replacement to improve airtightness or it could be construed as occupancy behaviour or energy 

management (Santos-Herrero, Lopez-Guede and Flores-Abascal, 2021). However, 

professional practice focuses on the former assertion that NZEB is about improvements to the 

building envelope but strives to detect non-compliance to improve the energy performance of 

buildings. Non-compliance can affect the energy performance of buildings and the company’s 

professional indemnity insurance if the building is subsequently found to have not achieved 

the designed energy efficiency performance or not achieved compliance. Research into this 

topic was therefore imperative to improve the professional practice compliance certification 

mechanism and thereby improve energy efficiency. 
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1.3 Context 
 

Climate change is predicted by the IPCC (2022) with high confidence that the world will reach 

1.5°C above pre-industrial levels within the next two decades and that only the most drastic 

cuts in carbon emissions will prevent an environmental disaster. They stated that the world 

needs to reduce greenhouse gas emissions by 45% below 2010 levels by 2030 to keep 

temperatures below 1.5°C. Many of the world’s major economies have set national targets that 

are consistent with that benchmark, but the targeted cuts can only be realised if all nations 

take a uniform approach to reducing emissions. An assessment of national government actions 

and pledges was undertaken to establish if the reductions would limit global warming to well 

below 2°C and 1.5°C in accordance with the Paris Agreement. The UN Environment 

Programme (2018) found that the vast majority of G20 countries are not following through on 

their promises Including the United States, who is the world’s second largest emitter and is not 

on track to reduce their emissions as committed to in 2015. Russia and Turkey were criticised 

for setting unambitious targets, but China, the world’s largest emitter, is expected to reduce its 

emissions before 2030 as pledged. 

The EU’s proposed cut to greenhouse gas emissions by at least 55% below 1990 levels by 

2030 and to be climate neutral by 2050 is in line with the Paris Agreement to limit the rise in 

global temperature to 1.5°C (European Commission, 2021). The EU’s climate action plan set 

targeted carbon emission reductions for its member states to adopt and they have made good 

progress in reducing greenhouse gas emissions to 24% below 1990 levels by increasing 

renewables, switching from coal to gas for power generation, and improving energy efficiency 

(European Environment Agency, 2022). The improvements in energy efficiency have included 

the energy performance of new buildings by introducing NZEB legislation and improvements 

to existing buildings, such as insulation and better heating or cooling systems in deep energy 

renovations. 

The Energy Performance of Buildings Directive (EPBD) 2010 required EU countries to ensure 

that all newly constructed buildings were NZEB by the end of 2020 and all public buildings had 

to be NZEB after 31st December 2018 (European Commission, 2010). The EPBD 2010 defined 

NZEB as a building that has a high energy performance and calculates the amount of primary 

energy required that should include a significant number of on-site renewable sources or 

sources produced nearby (Kurnitski, et al., 2011). Due to the variety of building types and 
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climate throughout the EU, there was no prescribed EU-wide definition and member states 

were free to adopt their own definition of NZEB that reflect national, regional or local conditions 

(BPIE, 2021). This represented a big opportunity to maximise energy savings and minimise 

greenhouse gas emissions in new buildings. 

Ireland committed to reducing its greenhouse gas emissions by reducing the emissions in 

electricity, transport, buildings, industry, agriculture, and land use. The Irish Government 

identified the built environment as an area where there could be considerable room for 

improvement as Irish emissions’ reduction in this sector was below EU averages. The 2018 

statistics indicated that Irish homes emitted 60% more CO2 than the average EU home and 

only 10% of the Irish residential stock has a Building Energy Rating of B2 or better (Department 

of the Environment Climate and Communications, 2021). However, as Ireland did not meet its 

2020 greenhouse gas emissions reduction targets, significant new measures will have to be 

implemented across all sectors (EPA, 2021). Ireland committed to further reduce greenhouse 

gas emissions by adopting the Irish Climate Action Plan 2021. Their plan to reduce greenhouse 

gas emissions by 2030 in Ireland includes fossil fuel phase out in new buildings, completing 

500,000 residential retrofits to achieve a B2 Building Energy Rating, and installing 600,000 

heat pumps in residential buildings (Department of the Environment Climate and 

Communications, 2021). They also intend to develop a framework for measuring and limiting 

embodied carbon emissions of construction projects for inclusion in Part L of the Building 

Regulations.  

The delivery of NZEB compliance in new buildings is expected to reduce the demand on fossil 

fuels in Ireland. However, compliance is dependent on building designers, building contractors, 

and certifiers to be competent and accountable in the certification of building regulations 

compliance. A concern for professional certifiers delivering regulatory compliance is that the 

regulations can be complex and may require extensive technical knowledge (Beach, et al., 

2015), while designers have a challenging task to ensure building designs are checked against 

changing and complex building regulations (Malsane, et al., 2015). However, research by 

Coyne and  Denny (2021) found the energy performance gap in Ireland has an average deficit 

of 17% below the theoretical use as the constructed building does not always meet the 

designed building performance. Therefore, the energy performance gap in Ireland may be 

caused by the certification process or the stakeholders involving designers, contractors, or 

certifiers of NZEB compliance. 
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1.4 Legislation to Improve Compliance Ireland 
 

The Building Control (Amendment) Regulations 2014 (BCAR 2014) were introduced by the 

Irish Government to improve compliance by introducing new roles and responsibilities in a 

process of accountability. Architects, building surveyors, and chartered engineers were the 

three professions approved for certifying design and full compliance, but the professional 

bodies had reservations regarding the wording of the new compliance certificates. “There is a 

view that the standard of compliance implied in the legislation is impossible to achieve – 

certification of absolute compliance – and this drives a defensive attitude to inspection and 

necessitates excessive record keeping.” (RIAI, 2015c, p.3) The transition from certification of 

substantial compliance to absolute design and construction compliance meant certifiers were 

greatly affected by the legislation. The increased cost of professional fees associated with the 

regulatory process prompted a change of government policy to enact the Building Control 

(Amendment) Regulations 2015 (BCAR 2015) which allowed building owners to opt out of the 

regulatory process in the construction of new one-off dwellings and extensions to dwellings. 

The certification process in Ireland in Table 1.1 illustrates the stakeholders responsible for 

compliance, their professions, and their compliance certification responsibilities. 

Table 1. 1: Certification Process Ireland 

Project Type Building Control 
Process 

Stakeholder Responsibility Profession Certification 

      
  Assigned certifier Overall 

compliance 
Architect 

Ch. Engineer 
Building surveyor 

 

Full compliance 

All projects 
 

BC(A)R 2014 
regulatory 

process 

Design certifier Overall design 
compliance 

Architect 
Ch. Engineer 

building surveyor 
 

Design 
compliance 

  Ancillary certifier Design or 
construction 
compliance 

All involved in 
design or 

construction 
 

Design or 
construction 
compliance 

 
One-off dwellings 

and dwelling 
extensions only 

 

 
BC(A)R 2015  

non-regulatory 
process 

 

 
Building owner 

 
Overall 

compliance 

 
N/A 

 
N/A 
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Whilst research reinforced the fact that energy efficiency has an important role to play in the 

public policy agenda of most developed countries (Patterson, 1996), the opt-out regulations 

enacted by the Irish Government meant that building owners would be responsible for building 

regulations compliance and the delivery of energy efficiency in one-off houses and dwelling 

extensions. However, as certification of compliance on completion is not a mandatory 

requirement, there is no evidence to suggest that dwellings and dwelling extensions 

constructed in the opt-out process were constructed in accordance with the EU Energy 

Performance of Buildings Directive 2010. 

Energy efficiency is dependent on the certification process of building regulations compliance 

from building contractors and certifiers. In Ireland, the certification process is unique. BC(A)R 

2014 has implications for certifiers and contractors as they are responsible for the certification 

of both design and construction compliance. Design certifiers are expected to certify that they 

have “exercised reasonable skill, care, and diligence, that, having regard to the plans, 

calculations, specifications and particulars which have been prepared by me and others and 

having relied on ancillary certificates” (Department of the Environment Community and Local 

Government, 2014a, Article 9). Design certifiers are subject to liability without safeguards, and 

there is significant risk from assuming responsibility for due skill and care of others (Sanfey, 

2015b). Furthermore, construction certifiers who certify ancillary certificates of compliance may 

prove to be a “catch all” guarantee for builders’ workmanship and materials (Hegarty, 2016). 

These risks ensure that certifiers are conscious of each action or inaction that they make in 

the certification of design and construction compliance.  

1.5 Energy Performance Certification Ireland 
 

There are two different approaches in the legal frameworks with energy performance 

requirements between EU member states. The first is the building regulation approach where 

all requirements for new and renovated buildings are part of the building regulations. The 

second is a dedicated regulation for energy performance requirements and calculations 

(Roelens and  Loncour, 2014). The difference in approach is the sanctions for compliance 

infringements as illustrated in Table 1.2. Countries that have a building regulations approach 

do not have sanctions for energy performance non-compliance, but where a dedicated 

regulation exists for energy performance, the control system and sanctions can differ from 

other infringements. Ireland, the UK, and The Netherlands have a process where building 
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regulations compliance must be approved before construction begins. These processes 

ensure Part L compliance is assessed and approved to ensure the building design complies 

with the NZEB requirements.  

Table 1. 2: Legal Frameworks for Energy Performance Requirements (Adapted from 
Roelens and Loncour, 2014). 

Compliance Approach Country Compliance Enforcement 
Building regulations compliance for 
energy performance 

UK 
Ireland 
The Netherlands 
 

Sanctions not specific for energy 
performance infringements 

Dedicated regulation for energy 
performance  

Germany 
Belgium (Flemish region) 
France 
Portugal 

The control system and sanctions 
can differ from other infringements 

 

The building regulations compliance approach for energy performance provide different 

stakeholder responsibilities and litigation risks for compliance certification in EU countries and 

the UK. In the UK and The Netherlands, the building designer and building contractor have 

responsibility for compliance, but in Ireland certifiers have responsibility for full compliance and 

are at risk of litigation from certification misstatement if buildings are subsequently found to be 

non-compliant.  

The UK has Local Authority Inspectors and Private Inspectors appointed by the Construction 

Industry Council for the enforcement and certification of building regulations compliance. In 

case law Murphy V Brentwood District Council 1991, the House of Lords found that the Local 

Authority Inspector did not owe a duty of care for economic loss caused by building defects 

that were not identified in site inspections. Similarly, in case law Lessees and Management Co 

of Herons Court V NHBC Building Control Services Ltd 2019, it was found that Approved 

Inspectors do not owe a common law duty of care under the Defective Premises Act 1972 as 

they must check but not guarantee that the work is compliant with building regulations (Kirton-

Darling and  Carr, 2019). Therefore, the UK legislation protects inspectors from litigation risk 

when certifying compliance with energy performance and the building regulations.  

The Netherlands’ approach for energy performance is based on the calculation of energy 

performance coefficient for all new buildings and large renovations in houses and offices. This 

is submitted as part of the building permit application where it is checked and approved by the 

local municipalities before construction. Monitoring and enforcement are carried out by the 
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regional environmental services which are separate entities to enforce regulation on behalf of 

the municipalities. However, municipalities are responsible for compliance during construction 

and may issue a cease work order until work is compliant with the permit (Van Eck, 2016). 

There are no requirements for separate energy measures in new buildings as they must reach 

a level of efficiency indicated by the energy performance coefficient. This ensures building 

contractors and developers have the freedom to choose cost-efficient solutions for building 

envelopes, but the test results must be approved by an independent commission of experts. 

Therefore, certifiers’ approved tests results will ensure a building is operating in accordance 

with NZEB compliance requirements. 

The building regulations approach for energy performance is adopted in the UK, The 

Netherlands, and Ireland as illustrated in Table 1.3. However, the approach in Ireland is unique 

as certifiers are at risk of litigation from negligent misrepresentation if a building does not 

achieve the expected performance level due to non-compliance with the building regulations. 

In addition, there are two building control processes – a regulatory process and a non-

regulatory process. In the regulatory process, building designers, building contractors, and 

certifiers of building regulations compliance have responsibility for energy performance, but 

they are all at risk of litigation if compliance is not achieved as most building regulations 

compliance certification is mandatory in design and construction. In case law McGee V Alcorn 

and Friel 2016, the High Court found that it was fair, just, and reasonable that certifiers would 

be under a duty of care to the purchasers of buildings (Fhloinn, 2017). In the regulatory 

process, assigned certifiers are responsible for overall compliance based on ancillary 

certificates produced to them, design certifiers are responsible for design compliance based 

on design ancillary certificates produced to them, and ancillary certifiers are responsible for 

their part in design or construction compliance. Conversely, in the non-regulatory building 

control process, building owners of one-off dwellings or dwelling extensions have responsibility 

for Part L compliance and all other relevant parts of the building regulations.  
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Table 1. 3: Building Regulations Approach for Energy Performance 

Country Projects Stakeholders Responsibility for 
Compliance 

Litigation Risk for 
Non-compliance 

UK All projects 
 

Building designer 
Building contractor 
Local authority inspector 
Authorised inspector 

 
 
 
 

 
 
x 
x 

The 
Netherlands  

All projects Building designer  
Building contractor 
Independent commission 
Environmental services 
Municipalities 

 
 
x 
 
x 

 
 
x 
x 
x 

Ireland All projects in 
regulatory 
process 
 
 
One off 
dwellings and 
dwelling 
extensions in 
non-regulatory 
process 

Building contractor 
Assigned certifier 
Design certifier 
Ancillary certifier 
 
Building owner 

 
 
 
 
 
 

 
 
 
 
 
x 

 = Yes; x = No 

As there are no data available for dwellings and extensions to dwellings constructed in non-

regulatory dwellings, there is no evidence to demonstrate that these dwellings are compliant 

with energy performance requirements. While the NZEB regulations apply to all dwellings, 

there is no requirement on building owners to produce certificates of compliance on 

completion. Therefore, the building control amendment allowing building owners to opt out of 

the regulatory process means Ireland’s process of checking energy performance does not 

ensure all dwellings are adhering to the EPBD directives. However, Ireland is not the only 

country with building control enforcement issues. Research conducted by Meijer and  Visscher 

(2017), when comparing seven EU countries as an addition to their earlier research, found an 

increased role of private companies in construction regulation as EU governments were 

attempting to diminish the regulatory pressure on the building industry.  

1.6 The Research Problem 
 

The research problem developed from professional practice where architects, building 

surveyors, and chartered engineers were made responsible for the certification of absolute 

building regulations compliance, but were not provided with a standard compliance mechanism 

and had to devise their own mechanisms for certifying compliance. The certification process is 

unique in Ireland as energy performance is calculated and certified in building regulations 
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compliance, but certifiers are at risk of litigation from negligent misstatement if a building or 

works are non-compliant. A gap in knowledge was identified where a standardised compliance 

mechanism could be formulated to reduce non-compliance and the energy performance gap. 

A framework was issued for Building Control Authorities to check compliance (CCMA, 2016) 

and a Code of Practice was issued for designer and certifier roles (RIAI, 2015b), but there was 

no methodological framework formulated for certifiers to certify compliance in the regulatory or 

non-regulatory processes. Research conducted by Comiskey, et al. (2018a) highlighted the 

lack of a standardised and robust methodology in Ireland to ensure compliance and building 

energy performance; while Harrington (2017) suggests it was unclear how membership of the 

professional bodies of architects, building surveyors, and chartered engineers ascertained 

competence regarding certifying building regulations compliance in BCAR 2014. As training in 

the three professions is different, a standardised compliance mechanism would be beneficial 

for compliance uniformity of energy performance in buildings. 

Climate change and the risk of litigation were the drivers for the research to improve 

certification methodologies to enhance building energy efficiency. The BC(A)R 2014 building 

control process in Ireland is unique and different to other countries as the privatised statutory 

self-certification system does not apply to any other country (Hegarty, 2017a). Furthermore, 

and uniquely, design certifiers must certify that their design and the work of others are 

compliant with the building regulations (DECLG, 2014b). With combined design and 

construction compliance introduced as a mandatory requirement in BC(A)R 2014, the risk of 

litigation is undetermined. The certificates of compliance state that the building or works were 

designed and constructed in compliance with the building regulations and, in addition, certifies 

the work of others is compliant. According to Judge Sanfey (2015b p.27), “The present wording 

of the certificates can be said to be such as to make it clear that potential liability for the work 

of others is not assumed by certifiers”. Therefore, certification of compliance in both design 

and construction leaves certifiers in a precarious position to know how the courts will view 

compliance certification when considering the various competencies and capabilities of 

stakeholders in the design and construction process.  

There are many parts of the building regulations that affect energy efficiency and there are 

many constructors and certifiers involved in the design and construction of each part of the 

building regulations. Compliance is reliant on the assigned certifier to ensure competent 

contractors and certifiers are selected to be responsible and accountable for each part of the 
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building regulations that they are required to certify. The assigned certifier must certify that 

they are “satisfied that … the person so assigned is competent to certify the building or works”. 

(Department of the Environment Community and Local Government, 2014a, Article 20A) 

Energy efficiency is directly affected by the design, construction, inspection, and certification 

of “Part L Conservation of Fuel and Energy” of the building regulations. The risk of non-

compliance increases when design certifiers are unclear of their understanding of Part L of the 

building regulations. Research undertaken on risk management among 20 architectural 

professionals in the UK discovered that some felt that building regulations were too difficult to 

understand, with one architect further suggesting that trying to work out L1 and L2 without a 

computer is impossible and “no one understands Part L” (Imrie and  Street, 2009, p.2564).  

The process of delivering energy efficiency can be complex as energy efficiency is also 

affected by other parts of the building regulations. Research conducted by Wang, Augenbroe 

and Sun (2014) found that workmanship was problematic in building energy performance 

through thermal bridges and air leakage. Research carried out by Pan and  Garmston (2012) 

identified the cause of non-compliance on construction sites to be lack of training, low priority 

of energy efficiency, unclear roles and responsibilities, and lack of knowledge in energy 

efficiency. The compliance certification of “Part A Structure” is the responsibility of the 

structural engineer and the building contractor, but cracks in walls can affect airtightness and 

impact energy efficiency. Similarly, a contractor responsible for the installation of a damp-proof 

membrane and the architectural certifier responsible for certifying it are both responsible and 

accountable for energy efficiency in the certification of “Part C Site Preparation and Resistance 

to Moisture” of the building regulations. Non-compliance can affect energy efficiency if there is 

an ingress of moisture into the building. Therefore, this research is designed to determine how 

to reduce non-compliance and the energy performance gap by certifiers adopting a uniform 

mechanism of compliance certification. 

1.7 Research Aim and Objectives 
 

The aim and objectives were identified from the research problem and the gap in knowledge. 

Since the introduction of the Building Control (Amendment) Regulations 2014/15, there is an 

absence of a professional certifiers’ compliance mechanism and, as discussed in the previous 

paragraphs, this can have a negative impact on the energy efficiency of buildings. The 

research question is: 
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How would a certifiers’ framework for the design, inspection, and certification of building 

regulations compliance deliver effective compliance and enhance energy efficiency in Ireland? 

1.7.1 Research Aim 
 

The aim of the thesis is to develop a reliable and formal certifiers’ framework for the design, 

inspection, and certification of building regulations compliance that would deliver effective 

compliance and enhance energy efficiency in Ireland. The influence of the certification process, 

competence, non-compliance, and accountability in design and construction were investigated 

to ascertain how the framework could be developed. 

1.7.2 Research Objectives 
 

The objectives of the research are: 

1. To review the state-of-the-art of the certification process of building regulation 

compliance. 

2. To explore how competence and non-compliance in construction projects affect energy 

efficiency. 

3. To determine how accountability in design certification and construction inspections 

affect energy efficiency. 

4. To develop the Certification, Accountability, Design, and Inspection (CADI) certifier 

compliance framework to deliver effective compliance and enhance energy efficiency 

in Ireland. 

1.8 Gap in Knowledge  
 

Since the introduction of the Building Control (Amendment) Regulations 2014, the certification 

of full compliance in design and construction in Ireland has changed certifiers’ compliance 

mechanisms for designing, inspecting, and certifying compliance. Certifiers have had to adopt 

their own compliance mechanism as no standardised mechanism was provided after the 

introduction of BC(A)R 2014. This Building Control system has not been researched for its 

effectiveness to deliver compliance or energy efficiency. According to Fhloinn (2018 p.104) 

“The effectiveness of this system has not been formally assessed since its introduction in 2014: 

a review process carried out in 2015 concentrated on the scope of application of the system 
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rather than considering whether it had led to improved safety and quality in residential 

construction”. This thesis will address the gap in knowledge by providing a standardised 

compliance mechanism for certifiers to adopt in the regulatory and non-regulatory building 

control process which could reduce non-compliance and the energy performance gap. 

At the time of writing this thesis, following a thorough literature review of the various research 

databases, such as the British Library Ethos, Science Direct, DART, and RIAN, there is no 

evidence to suggest that this research topic had been carried out. The research is justified as 

there is insufficient research into how certifiers could improve energy efficiency through 

inspections and certifications in the regulatory and non-regulatory building control processes, 

which highlighted a gap in knowledge. 

1.9 Research Scope 
 
The scope of the research was limited to the certification of building regulations compliance 

relating to the architectural certification of energy efficiency in both the regulatory and non-

regulatory process as certifiers can be employed by building owners that opt for either process. 

The excluded areas of certification were mechanical, electrical, structural, and building 

services compliance as there are specific engineering certifiers to certify compliance in those 

areas. This research is solely based on the architectural certification of building regulations 

compliance that an architect or building surveyor would be expected to certify. The researcher 

had competencies in the parts of the building regulations as illustrated in Table 1.4 to develop 

an understanding of the issues associated with the architectural design, architectural 

inspection, and certification of energy efficiency. 
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Table 1. 4: Researcher’s Competencies 

Area of Energy Efficiency Researcher’s Competencies 
Site assessment Local authority certified wastewater assessor 

Building design Architectural technologist 

Energy certification Chartered engineer 

Building costs Quantity surveyor  

Building compliance Building surveyor 

Building contractor Construction manager 

Certifier litigation risks Lecturer in Construction Law 

3D modelling Lecturer in Architectural BIM  

BCMS certification Assigned certifier and design certifier 

 

Both commercial and domestic projects were included in the scope of the research. However, 

during the two-year period of site observations, the first year included both commercial and 

domestic projects, but the second year was limited to domestic projects only due to the 

researcher’s change of employment from a large architectural technology and building 

surveying company to a small architectural technology and building surveying company. This 

was to facilitate the researcher’s employment into academia. The selection of interview 

participants was a factor in the scope of the research. For example, building owners who 

constructed dwellings in the non-regulatory process were only asked questions about how they 

achieved energy efficiencies in the non-regulatory process as they were responsible for 

compliance. Building owners in the regulatory process were not interviewed as they have no 

responsibility for building regulations compliance. However, all other groups of interview 

participants were asked questions that referred to both commercial and domestic projects. The 

research was confined to parts of the Technical Guidance Documents in the building 

regulations that only affected energy efficiency, which are illustrated in Table 1.5. However, 

the parts that were excluded were Part A – Structure, Part B – Fire, Part E – Sound, and Part 

K – Stairways. 
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Table 1. 5: Specific Areas of Building Regulations Research 

Part Building Regulations Technical Guidance Document 
C Site preparation and resistance to moisture 

D Materials and workmanship 

F Ventilation 

G Hygiene 

H Drainage and wastewater disposal 

J Heat producing appliances 

L Conservation of fuel and energy 

 
1.10 Justification for the Research 
 

A report by the SEAI (2020) stated Ireland did not meet its renewable energy targets for 2020 

and was placed 27th out of 28 EU countries for renewable heat. The report suggests Ireland 

must improve its renewable energy targets with necessity for all new buildings in Ireland to be 

energy efficient. Building owners that opt out of the regulatory process make a declaration that 

they will construct their dwelling or dwelling extension in compliance with building regulations, 

but there is no mandatory requirement for them to produce certificates of compliance on 

completion for one-off dwellings or dwelling extensions. A “one-off dwelling” is a term used in 

Ireland to define detached dwellings constructed in a rural area with individual sewerage 

systems and represents 26% of all occupied dwellings in 2016 (CSO, 2020). Where there is 

no certificate of compliance provided on completion, there is no evidence that new one-off 

dwellings are compliant with the building regulations and may be in contravention of the EU 

directives. However, certifiers can be employed by building owners in both opt-in and opt-out 

building control processes to certify compliance on completion, but they have no standardised 

framework to ensure compliance is achieved.  

Building owners can choose to opt into the regulatory system with construction professionals 

designing, supervising, and certifying compliance, but they may also employ a certifier when 

opting out of the regulatory process. According to Hegarty (2017a), the opt-out process is 

widely adopted by building owners, but the process applies to controls, not standards. Building 

Standards in Ireland provides legislation to show how buildings are regulated through the 

Building Regulations and the Energy Performance of Buildings Directive (Department of 

Housing Local Government and Heritage, 2020). The NZEB legislation applies to all dwellings 
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irrespective of whether building owners opt in or out of the regulatory process. However, 

construction standards to achieve NZEB compliance can be problematic for certifiers of overall 

compliance when constructors or certifiers are incompetent, unaccountable, or when 

inexperienced building owners act as building contractors. Therefore, this research is 

necessary to determine how certifiers can achieve NZEB compliance in the regulatory and 

non-regulatory building control processes. 

The basis for conducting the research was to determine how certifiers could improve their 

compliance mechanism for the certification of design and inspection compliance in both the 

regulatory and non-regulatory building control processes to enhance energy efficiency. This 

chapter introduces the thesis by describing the research problem, the gap in knowledge, and 

the rationale for conducting the study. The background to professional practice and the 

compliance issues that resulted in amendments to the building control process are described 

in how they influenced the research topic, identified the gap in knowledge, and determined the 

research aim and objectives. This chapter also outlines the structure of the research. It 

concludes with a reflection on the context of the reasoning for the research and the implications 

for and contribution to professional practice.  

1.11 Summary of the Thesis 
 

The research uses the pragmatist approach to investigate the problem observed in 

professional practice of the absence of a compliance mechanism for certifiers of building 

regulations compliance to deliver NZEB buildings. A certifier framework was recognised as 

being necessary to deliver compliance in the regulatory and non-regulatory building control 

processes and this provided the basis for investigating non-compliance, incompetence, lack of 

accountability, and lack of expertise in the certification of compliance relating to energy 

efficiency. The formulation of a certifier compliance framework of certification, accountability, 

design, and inspection provides a mechanism for certifiers to deliver NZEB buildings from a 

structured framework of compliance. Mixed methods of research are used comprising of semi-

structured interviews, a questionnaire survey, a secondary data study, observations, and a 

focus group. The research generated deploys empirical data towards generating the new 

knowledge of how the certification process could be improved to reduce non-compliance and 

thereby enhance energy efficiency. 
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The thesis is structured in eight chapters as follows: 

Chapter 1 – Introduction: Introduces the thesis, outlining the structure and focus of the 

research to be conducted.  

Chapter 2 – Literature Review: Explores the body of knowledge associated with the 

certification process, non-compliance, design certification, and construction inspections in the 

certification of compliance relating to energy efficiency. 

Chapter 3 – Research Methodology: Defines how the research methodology was derived 

from the research approach, data collection methods, conceptual framework, and ethical 

considerations. This chapter also explains how the mixed methods approach was selected and 

reflects on the practical and theoretical applications of the research methodology.  

Chapter 4 – Stage 1 Analysis: Examines the data collected in the exploratory research that 

focus on the challenges encountered by certifiers in the certification process to deliver building 

regulations compliance and certifiers’ risk of litigation.  

Chapter 5 – Stage 2 Analysis: Examines the data collected specifically on the delivery of 

compliance affected by energy efficiency through design certification and construction 

inspections. 

Chapter 6 – Compliance Framework: Formulates the CADI compliance framework from the 

issues identified by interview participants. The framework is based on the Certification of 

Accountability in Design and Inspection. The framework is tested in professional practice to 

determine if compliance is delivered and energy efficiency is improved. 

Chapter 7 – Discussion: Answers the aim and objectives of the research by reviewing the 

certification process, incompetence, and non-compliance in construction projects, issues in 

design certification and construction inspections, and the usefulness of a formulated 

compliance framework for certifiers of building regulations compliance. 

Chapter 8 – Conclusion and Recommendations: Discusses the findings from the research 

and reflection on how each of the research objectives are answered. Conclusions are drawn 

from the findings of how improvements in design and construction compliance enhance energy 

efficiency. It details the limitations of the research and critically reviews the research 

methodology. The chapter concludes with recommendations for future research.  
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Chapter 2 – Literature Review 
 

2.1 Introduction 
 

Building regulation certifiers in Ireland are required to ensure compliance has been 

demonstrated in all parts of the building regulations, but compliance certification can be 

affected by factors inside and outside their control. This literature review focuses on the theory 

that the “performance gap” in energy efficiency is often caused by issues in design and 

construction. Ireland is the basis for this research, and this thesis sets out to examine the 

literature by examining climate change legislation, the state-of-the-art certification process of 

building regulations compliance in Ireland, competence and non-compliance affecting energy 

efficiency, and accountability in design certification and construction inspections affecting 

energy efficiency.  

2.2 Climate Change 
 

The Intergovernmental Panel on Climate Change (IPCC) has provided regular assessments 

on climate change and increased global temperatures and sea levels. These assessments 

have highlighted how important it is for the EU to attain its energy targets and Ireland must 

play its part in achieving those targets. Energy targets are the factors driving building energy 

efficiency that relies on the delivery of building regulations compliance. Buildings produce 

greenhouse gases and carbon dioxide, while consuming energy and waste natural resources 

(Sozer, 2010). Building designers must consider how to reduce the use of fossil fuels, such as 

oil, gas, and coal. Scientific evidence demonstrates increased temperature changes since the 

industrial era of the 1900s and indicates that global warming is very likely. The IPCC (2019) 

report on climate change states with high confidence that surface air temperature over land 

and global mean surface temperature over land and ocean increased, as illustrated in Fig. 2.1. 

According Johari, et al. (2020) the overall population of the world in January 2019 was 7.7 

billion with 50% of the population living in urban areas. Increasingly, people are making a shift 

from rural to urban living with projections indicating that there will be an increase of 50% in the 

urban population by 2050. To improve the effects of climate change, it is essential that all new 

dwellings are NZEB to facilitate the increased population. 
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Fig. 2. 1: Observed Temperature Change Relative to 1850 –1900 (Source: IPCC, 2019 p.4). 

 

The report of the IPCC (2019) suggests that temperature change will cause increasing 

environmental damage, but they have recommended that the management of urban sprawl is 

an area where countries can reduce their environmental impact of urban systems. Therefore, 

while the design and construction of buildings in appropriate locations with services and 

infrastructure can reduce environmental impact, the continued construction of buildings in 

isolated rural areas, such as one-off dwellings may increase environmental impact. Liu, Meyer 

and Hogan (2010) suggest that compliance enforcement of building energy efficiency codes is 

problematic in most developed countries. European energy policy has different attitudes 

between member states as countries such as Germany and Denmark were at the forefront in 

the EU decarbonisation strategy, whereas Poland, Slovakia, Czech Republic, Hungary, 

Romania, and Bulgaria opposed the new targets and insisted their national governments make 

energy decisions (Ringel and  Knodt, 2018). The differences in attitude between EU countries 

make energy policy consensus difficult. 

2.2.1 European Energy Targets 
 

EU policy improved the energy efficiency of member states building stock through the Energy 

Performance of Buildings Directives that influenced the building regulations. The building 

regulations were in place in many EU countries before the 1990s, while only being introduced 

in Ireland in 1992. According to Norris and  Shiels (2004), 67% of European housing was 
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constructed before 1980 and before the recognition of the importance of energy conservation 

in the building regulations. As evidence grew in the 2000’s, it was widely accepted that a large 

proportion of greenhouse gas emissions was a cause of climate change. The European 

Council announced targets, such as the need to reduce 20% of energy consumption by 2020. 

The Energy Performance of Buildings Directive (EPBD) was enacted into law in 2010. This 

new legislation improved energy efficiency targets in EU countries with a view to decarbonise 

all buildings by 2050 (EU Parliament, 2012). As buildings account for 40% of EU energy 

consumption, it is intended to modify the existing building stock to NZEB consumption by 2050 

(Li, et al., 2019). The NZEB standards apply to all public sector buildings owned and occupied 

since 31st December 2018 (European Commission, 2019), that   applies to all new buildings 

since 31st December 2020. However, as many buildings constructed before 2000 were 

inefficient, the EU targets of decarbonising all buildings will be challenging. 

Full compliance with the building regulations is difficult to measure (Van der Heijden and  De 

Jong, 2009). With energy efficiency being dependent on building regulations compliance, 

house building methods such as Passive House and NZEB have developed in Europe with an 

increased public awareness of energy efficiency and continued improvements in the building 

regulations. The European 20/20/20 plan was designed to reduce greenhouse gases by 20%, 

improve energy efficiency by 20%, and increase renewable energy to 20% by 2020 (O'Neill, 

Gunnigan and Clarke, 2015). This plan could have only been achieved if radical 

implementation of grant aided retrofitting were adopted by government schemes. Research 

conducted by Butt, Jones and Fuertes (2020) identified barriers to retrofitting as being 

significant capital cost, lack of funding, inconsistent government direction, and poor 

workmanship knowledge, and training in the dwindling construction industry. The reduced 

skilled construction workforce in many EU countries was due to migrants returning to their 

home countries after the economic crash in 2008 (Bobek, et al., 2018). Also, with limited 

construction work available, the construction workforce emigrated or moved to other industries 

and that, combined with reduced apprenticeship training, was a cause of shortages in skilled 

construction workers throughout the EU. 

2.2.2 Ireland’s Energy Targets 
 

The building regulations in Ireland were enacted in 1992. There was a focus on energy 

efficiency with the enactment of Part L TGD Conservation of Fuel and Energy in 2005. As 

buildings represented 40% of the EU’s final energy consumption, energy efficiencies in building 
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stock were crucial to reduce greenhouse gas emissions by 85–90% before 2050 compared to 

emissions in 1990 (EU Parliament, 2012). Each EU member state had discretion as to how 

standards were to be implemented. The Irish Government issued revised Part L guidance 

documents for both non-residential and residential buildings in 2017. They were further 

improved in 2019 to ensure buildings were designed and constructed to NZEB standards as 

required by EU directives. The improvements in Fig. 2.2 illustrate how there was a 70% 

improvement on the 2005 Part L TGD (Bourdin, 2020). The improvements in new dwellings 

were a result of primary energy consumption, fabric insulation, air tightness, mechanical 

ventilation systems, insulated pipes, ducts and vessels, building services controls, renewable 

energy, limiting heat gains, and dwelling performance at completion (DHPLG, 2019). The Irish 

Government introduced further initiatives to reduce the use of fossil fuels and increase the use 

of renewable energy as the introduction of Part L TGD 2019 made it mandatory for all 

designers and building contractors to construct new “A” rated buildings, other than dwellings, 

to be of NZEB standard from 1st January 2019, and dwellings to be NZEB standard after 31st 

December 2020. 

 

 

Fig. 2. 2: Improvements in Part L TGD for Dwellings (Source: Bourdin, 2020) 
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2.3 Compliance Certification Ireland 
 
The certification of compliance process in Ireland is determined by Building Control and 

Building Regulations legislation. Prior to 2014, the certification process was based on self-

certifying certificates of substantial compliance that caused building defects. This led to a 

process to improve compliance with the enactment of the Building Control (Amendment) 

Regulations 2014 (opt into the regulatory process) followed by the Building Control 

(Amendment) Regulations 2015 (opt out of the regulatory process). The changes to the 

process had an enormous impact on certifiers of building regulations compliance and their 

methodologies to certify compliance. 

2.3.1 Building Control Ireland 
 

One of the first forms of building control in Ireland originated from an Act of Parliament in 1757, 

when the Wide Streets Commission for Dublin was established to map the streets and roads 

in Dublin. The commission set out areas to be demolished, such as the west gate of St. 

Patrick’s Cathedral in Dublin, after being proposed as a public thoroughfare by the Wide 

Streets Commissioners in 1824 (Drew, 1899). They used maps, such as “Rocque’s map of 

1756” (Lawlor and  Westropp, 1923, p.55), to plan out the designated streets of Dublin until 

architectural drawings of the city were created. According to the Institution of Civil Engineers 

Ireland (1930), the Public Health Act 1878 legislation allowed for the introduction of building 

by-laws, which influenced the planning and construction of buildings among all local authorities 

in the interests of health, safety, and welfare. However, some local authorities, mainly in cities 

and large towns, introduced by-laws to assist their planning laws that were formed from the 

Town and Regional Planning Act of 1934 (Miley and  King, 1951). Planning permission in 

Ireland was first drafted into legislation in the Local Government (Planning and Development) 

Act 1963, but building regulations were not included in the legislation. The building regulations 

introduced in the UK were first adopted in Scotland in the mid-1960s, followed afterwards by 

Wales and England (Manco, 2009). Consequently, it was the UK building regulations that 

heavily influenced the planning, design, and construction of buildings in Ireland, but were not 

enacted into legislation in Ireland at that time. 

 

Building control procedures were adopted from good building practice papers issued in the 

1970s, such as SR6 1975 which provided for the design and construction of septic tanks and 

percolation areas (National Standards Authority of Ireland, 1975). Building control derived from 
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the Local Government (Planning and Development) Act 1976, which provided an appeal 

system for local authority planning decisions. This act became problematic for local authorities 

and the appeal authority when making planning decisions as there were certain implications 

to be considered for applications of construction planning and change of use. Both planning 

categories overlapped but had to be kept separate as they had different legal consequences 

when appealed to the courts (Scannell, 1983). Therefore, during the 1970s and 1980s, the 

building control authorities and the planning appeal authority in Ireland also known as “An Bord 

Pleanála” relied on the Planning and Development Act of 1963, the UK building regulations, 

good practice papers, and planning decisions made in law courts. 

2.3.2 Building Regulations Ireland 
 

The Fire Services Act 1981 included the first building regulations enacted in Ireland and were 

introduced as a result of a fire that caused the death of 48 people on 14th February, 1981 at 

the Stardust nightclub in Artane, Dublin (Stardust Trubunal of Enquiry, 1982). According to a 

report by Woolley, et al. (1984), the fire in the nightclub may have been accelerated due to the 

fire hazardous materials in the building and the padlocked doors preventing people from exiting 

the building. A public enquiry examined the approach towards unregulated and unsafe 

buildings and the Stardust fire highlighted the need for fire regulations in public assembly 

buildings (Malhotra, 1984). Consequently, the report gave impetus to the establishment of fire 

control authorities in all local authority areas and the legislation gave power to local authorities 

to enter and inspect all buildings other than dwellings.  

The building regulations that were enacted in the Building Control Act 1990 came into effect in 

1992. They were the first set of building regulations in Ireland, except for the Fire Services Act 

1981. Local authorities finally had legislation to implement building regulations throughout the 

country through enforcement, monitoring, and penalties for non-compliance. In practice, fire 

control officers had full responsibility for building control and the enforcement of building 

regulations. Many of the building regulations introduced in 1992 were previously updated in 

the UK. A delay factor with the introduction of the Irish building regulations of 1992 meant they 

were similar to the English building regulations of 1985 (Pickard, 1994). Architects in Ireland 

adopted the UK regulations and recommendations, such as the handling of asbestos when it 

became known to cause cancer. The procedures regarding asbestos were immediately 

managed and treated appropriately in Ireland after crocidolite was banned in 1970 due to the 

mesothelioma epidemic (Manos, 2009). Therefore, it was common for architects and engineers 
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to adopt the updated UK building regulations and good practices in building design and 

construction methods before the building regulations were updated in Ireland. 

2.3.3 Substantial Compliance Ireland 
 

The system of conveyancing in 1980 was issued by the Law Society of Ireland after consulting 

with the Royal Institute of Architects of Ireland (RIAI), and the forms of building certification 

offered guidance on certificates of compliance for conveyancing to account for a full or part 

service (Law Society of Ireland, 1993). The full service was where the certifier would design, 

apply for planning permission, and supervise the construction at key stages of the construction. 

The part service was where the certifier would design, apply for planning permission, and issue 

a certificate based on an inspection when the building was practically complete. This latter 

service was used by some building owners and developers who employed unprofessional and 

inexperienced certifiers without examination of the work during the construction stage. Poor 

workmanship was covered up, resulting in defects at completion or subsequent latent defects.  

In the 1990s and early 2000s, financial institutions were willing to lend to aspiring developers 

who were anxious to get on the “gravy train” of making easy money from increasing property 

prices. The average house price in Ireland grew from €66,914 in 1991 to €322,634 in 2007, a 

382% increase, but in the same time period, house building costs and salaries only doubled 

(Brawn, 2009). Before 1999, land prices were similar to England at €3,600 per acre but had 

dramatically increased by 2006 when values were more than six times higher than in England 

(Savilles, 2011). This made Ireland one of the most expensive countries for land values in the 

world, because before 2008, developers in Ireland could acquire 100% debt financing from 

banks (Barrett, Duffy and McQuinn, 2015). The demand for housing drove land prices up with 

local authorities being requested to increase land zoning. As international banks continued to 

lend money, it empowered property developers to purchase inexpensive land in remote areas 

and apply for planning permission for housing developments in areas with inadequate 

infrastructure. 

Kitchin, Hearne and O'Callaghan (2014) suggest local authorities carried out 10–15% of 

inspections on sites, leaving developers and builders in the early 2000s self-certifying 

compliance and cutting corners that resulted in the construction of fire hazardous buildings. In 

2011, the RIAI was supportive of an improved compliance certification system in preference to 

certification based on a visual inspection at the end of a project. The latter system left architects 
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vulnerable when giving an opinion on compliance based on a visual inspection, as they may 

not have been involved in the construction stage. There was support for the introduction of a 

National Building Inspectorate similar to the UK, but this was rejected by the Irish Government 

as it was estimated it would require an additional 1,200 local authority staff (Graby, 2011). The 

self-certification system in place before 2014 had no mandatory requirements for building 

owners to employ professional certifiers to inspect or certify the work. Enforcement of the 

building regulations were less than satisfactory as the inspection and certification regime 

adopted by local authorities resulted in 85% of new dwellings not undergoing any form of 

inspection process (Keaveney and  Compton, 2018). Consequently, the self-certification 

system resulted in non-compliance of high-rise buildings where certifiers issued a certificate of 

substantial compliance based on a visual inspection at the end of a project. 

2.3.4 Building Defects Ireland 
 

Building compliance certification in Ireland prior to 2014 did not have mandatory building 

inspections system. As already mentioned, this caused the construction of poorly constructed 

buildings such as Priory Hall, Donaghmeade, Dublin where in 2011, Dublin City Council 

obtained a court order to evacuate 249 residents from the apartment block after it was declared 

a fire hazard due to poor building standards and left 85 families homeless and having to pay 

mortgages on their empty apartments (Coen, 2015). The lack of state inspections and reliance 

on self-regulation caused the fire issues in Priory Hall and in Millfield Manor where, in 2015, 

six houses were destroyed by a fire in just 25 minutes (Sirr, 2016). Furthermore, thousands of 

homes in Ireland were affected by the structural defects in the early 2000’s by the presence of 

pyrite in the back fill of ground floor slabs (Czerewko and  Cripps, 2015). The pyrite in the rock 

was due to unregulated quarries supplying substandard material to building contractors 

(Hawkins, 2014). The array of defects in Ireland during the early 2000’s coincided with the 

“Celtic Tiger” era of economic boom where finance was widely available for construction 

development that began in the 1990’s and extended to 2008 when the financial crash in Ireland 

had a devastating impact on the construction industry.  

Building regulations compliance could be certified by unqualified or inexperienced persons 

using the title “Architect” before the enactment of the Building Control Act 2007. The act 

prohibited any person using the term “architect”, “building surveyor” or “quantity surveyor” 

unless they were registered professionals. Before 2014, unqualified certifiers could be 

employed by building owners as there was no mandatory requirement that certifiers had to be 
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registered professionals. The Building Control system in Ireland was poorly regulated when it 

was found that thousands of homes had structural defects caused by pyrite and apartment 

blocks were found to have poor fire safety construction. Non-compliance was evident in the 

process that allowed “substantial compliance certification” during construction and at 

completion. In some cases, certificates of substantial compliance were issued at project 

completion based on a visual inspection. The poorly regulated building certification system 

allowed building contractors and developers to exploit the system by saving money on the 

inspection regime. They recognised that they could adopt an inexpensive legal method of 

certifying compliance by employing a technician to certify the work at completion of the project. 

The building boom started to slow in 2006 as the global sub-prime banking crisis began and 

house prices fell dramatically. The property crash caused anxiety for people who purchased 

properties in the boom period and were paying high mortgages. Some buildings constructed 

in the “Celtic Tiger” era between 1990 and 2008 had building defects, which showed how 

building control in Ireland was unregulated, ineffective, and gave the public no protection when 

purchasing a home. During the 1990s, thousands of homes around Ireland were constructed 

with rock containing pyrite. Pyrite is an iron sulphide mineral in rock that can expand and break 

down over time. Pyrite is found in hard-core, the stone used in underfloor fill and concrete 

leading to structural cracking in foundations, floors, and walls. In Ireland, it was estimated that 

between 30,000 and 50,000 houses constructed between 1997 and 2007 may be vulnerable 

to pyrite and structural defects (Sutton, et al., 2013). As quarries were unregulated, stone 

containing pyrite was mined from unregulated quarries causing structural defects to thousands 

of homes. The cause of the structural defects throughout Ireland were initially incorrectly 

identified, but when eventually identified as pyrite, the problem was traced to a quarry. The 

quarry was mining a transitional geological formation but when the problem had been 

diagnosed, several million cubic meters of rock had been produced and delivered to building 

contractors throughout Ireland (Shrimer, 2016). Therefore, as the pyrite debacle was caused 

from unregulated quarry inspections, the combination of the pyrite defects and the evacuation 

of fire hazardous buildings forced the Irish Government to adopt stringent building control 

measures from the publication of BC(A)R 2014. This regulatory process was enacted to ensure 

buildings were designed and constructed to be compliant with the building regulations. 
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2.3.5 Building Control (Amendment) Regulations 2014 
 

The Building Control (Amendment) Regulations 2014 was radical legislation imposed on 

building owners, building contractors, building designers, and building regulation certifiers. 

Non-chartered engineers and architectural technologists who had established practices were 

not permitted to design and certify construction after 1st March 2014 as the design and 

certification of buildings and works were restricted to registered professionals. The Royal 

Institute of Architects Ireland (RIAI), the Society of Chartered Surveyors Ireland (SCSI), and 

the Institute of Engineers Ireland (EI) were all involved in the negotiations with the Department 

of the Environment before the introduction of the regulations. While there was agreement that 

an improved system of compliance was needed, they also had reservations regarding the 

wording of the certificates of compliance on completion. They put an onerous task on design 

certifiers as they were required to certify that their work and the work of others were compliant 

with building regulations. Certifiers were liable to risk of litigation if found negligent of 

certification misstatement when a building or works were subsequently found to be non-

compliant at completion of a project. With latent defects being inevitable in large construction 

projects, defects may impact certifiers’ professional indemnity insurance if there is a civil suit 

for subsequent non-compliance. The president of the RIAI, John Graby, suggested that 

architects should be able to acquire professional indemnity insurance, but it would be 

problematic if the new duties were a guarantee (Lee, 2013). The increasing cost of professional 

indemnity insurance is problematic for certifiers as a claim against professional practice may 

be due to certification of compliance on completion. 

A criticism of BC(A)R 2014 highlighted how the cost of design, supervision, and certification of 

a dwelling or a dwelling extension would increase the cost of professional fees and add to the 

cost of construction. Regulatory costs increased as BC(A)R 2014 added 10% to a typical three-

bedroom home (Lyons, 2014). The legislation meant individual house builders could not build 

their own house without the services of a professional designer and certifier. The additional 

cost of professional fees in small domestic projects were concerning the Irish Government and 

to remove the additional costs they introduced a non-regulatory process for domestic projects 

in 2015. 
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2.3.6 Building Control (Amendment) Regulations 2015 
 

BC(A)R 2015 was introduced to give building owners of one-off dwellings and dwelling 

extensions the option of opting out of the regulatory process. In the opt-out process, the 

building owner is responsible for compliance but can employ a professional designer and 

certifier to uphold the standards required to ensure compliance with the building regulations. 

Professional fees are greater proportionately in domestic extensions and one-off houses 

compared to large projects. It is suggested that the additional hours required to undertake the 

roles and services of design certifier and assigned certifier in BC(A)R 2014, “based on the 

construction of a one-off house with a completion programme of 40 weeks, would be in the 

region of 155.5 hours over and above normal professional scope of service” (Ramsey, 2014, 

p.14). Therefore, to reduce the costs of small domestic development, the Irish Government 

exempted dwellings and dwelling extensions from the regulatory process.  

The opt-out process, used by many building owners created a two-tier housing market, where 

dwellings in the regulatory process are supervised and certified, whereas dwellings in the non-

regulatory process may be unsupervised and uncertified. The professional bodies of the RIAI, 

SCSI, and IEI were opposed to the introduction of the non-regulatory process, but the 

government took account of public opposition to additional professional fees involved in the 

construction of a one-off house. One main difference of the opt-out process is that there is an 

obligation on building owner to ensure their dwelling is compliant with the building regulations, 

although they do not have to provide documentary evidence of that. However, the financial 

institutions providing mortgages are requiring building owners to employ the services of 

professional certifiers to certify compliance during construction and provide a certificate of 

compliance on completion. Therefore, building owners are required by financial institutions to 

produce evidence of compliance, but there is no requirement from statutory bodies to produce 

evidence of compliance on completion. 

There is no mandatory requirement on building owners in the non-regulatory process to provide 

a certificate of compliance on completion. Potentially, there are consequences for opting out 

of the regulatory process as there is an onus on the owner/builder to demonstrate compliance 

(RIAI, 2016). However, even when a building owner employs a professional certifier to design, 

inspect, and certify the construction of a one-off dwelling or dwelling extension in the opt-out 

process, there is no facility in the Building Control Management System (BCMS) to upload 
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compliance documentation. Therefore, there is no evidence that EU standards and directives 

are being adhered to in the construction of on–off dwellings and extensions to dwelling when 

building owners opt out of the building control regulatory process. 

2.4 Energy Performance Gap 
 

There is no one unequivocal measurement of “energy efficiency” as it is a generic term. 

However, it generally refers to using less energy for the same services or useful output 

(Patterson, 1996). It has been frequently asserted that the energy performance gap exists 

between actual and optimal use but defining the optimal level of energy efficiency is not 

straightforward. In the context of policy adoption, it is frequently asserted that an energy 

efficiency gap exists, on the one hand, between current or expected future energy use, and on 

the other hand, the optimum delivery of future energy use (Jaffe and  Stavins, 1994). The 

Energy Performance of Building Directive 2010 Recast defined NZEB as a building that has a 

very high energy performance (EP). The nearly zero or very low amount of energy should be 

covered, by a large extent, from renewable energy sources produced on site or nearby, where 

energy performance is defined as the calculated or measured energy to meet the energy 

demand of heating, cooling, ventilation, hot water, and lighting (Kurnitski, et al., 2014). The 

implementation of NZEB in the EU is dependent on member states to introduce their own 

legislation. The assessment of NZEB definitions employs different energy indicators and 

methods throughout EU member countries due to the different national building codes. 

Research undertaken by Garcia and  Kranzl (2018) found that the implementation of the NZEB 

legislation was different in England, Austria, Germany, and Spain. Only 9 of 36 residential 

buildings that were researched were consistent with NZEB compliance status as the results 

found that climate conditions, energy requirements, primary energy factors, ambition levels, 

and calculation methodologies led to uneven cross-country comparison. Furthermore, they 

found that the primary energy consumption set by the EPBD directive 2010 might not be the 

most suitable for an EU level comparison. 

The energy “performance gap” is dependent on designers, building contractors, and certifiers 

involved in the design or construction process to ensure NZEB compliance is achieved. For 

example, the structural engineer must ensure no cracks occur in the walls or roof as they can 

affect energy efficiency; the fire engineer must ensure all pipes and cables are fireproofed as 

inadequately sealed pipes and cables can affect energy efficiency; and the mechanical 
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engineer must ensure the mechanical ventilation system is energy efficient. Therefore, NZEB 

building regulations compliance is a minimum standard that is required to ensure the 

designers, contractors, and certifiers involved in the building process are not increasing the 

energy performance gap. 

The building sector accounts for 32% of the total energy consumption with previous research 

identifying actual energy consumption being as much as 2.5 times the predicted energy use 

(Zou, et al., 2018). This large energy performance gap has highlighted the need for scrutinising 

the construction industry and the stakeholders involved to determine why the gap exists. De 

Wilde (2014) suggests the performance gap could be due to predicted and measured indoor 

quality, thermal comfort, acoustic performance, daylighting levels, and others, but the 

performance gap can be bridged by a coordinated approach among stakeholders for improved 

predictions, forecasting, and model verification. While this assumption may refer mainly to the 

design stage, there are also performance gap issues during construction and operational 

phases. Fedoruk, et al. (2015) identified how institutional regimes were impeding the 

performance gap through the life cycle stages being specified, contracted, and implemented 

from a poor understanding of the energy system and feedback sources. However, Gram-

Hanssen and  Georg (2018) suggest stakeholders, such as designers, plumbers, and 

electricians involved in the design, construction, or installation of new technologies in buildings 

can have profound effects on building energy performance, but surprisingly get little attention 

in the literature. Research carried out by Taylor, et al. (2018) found the major root causes for 

the Indoor Environmental Quality performance gap included the lack of adequate skills to new 

and emerging technology, the knowledge gap between designers and constructors, and non-

compliance with energy-related building regulations.  

NZEB building regulations compliance is certified in the BC(A)R 2014 statutory regulatory 

process mainly through the certifying Part L of the Technical Guidance Documents (TGD), but 

NZEB is also dependent on compliance certification in other parts of the building regulations. 

This regulatory building control process ensures the building owner must employ a design 

certifier to certify design compliance and an assigned certifier to certify overall compliance on 

completion. The assigned certifier can insist that the building owner employs a competent 

building contractor (thus prevent building by direct labour) to ensure compliance and reduce 

certifier’s litigation risk. Direct labour construction can impact the energy efficiency of a building 

if the workforce is inexperienced in NZEB methods of construction. Inexperienced building 

contractors are a cause of defects in construction (Ismail and  Yusof, 2018), while generic skills 
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in design are a critical part of education and training within the 21st century construction sector 

in Ireland (Van Roy, et al., 2021). Therefore, training and education of construction personnel 

in NZEB methods of construction are necessary to enhance the energy performance of 

buildings. Climate change indicators suggest that “in 2019, atmospheric CO2 concentrations 

were higher than at any time in at least 2 million years (high confidence), and concentrations 

of CH4 and N2O were higher than at any time in at least 800,000 years (very high confidence)” 

(IPCC, 2021, p.9). This data suggests that it is very important to ensure buildings are energy 

efficient as 40% of global energy use refers to buildings (Gram-Hanssen and  Georg, 2018). 

The EU NZEB standards defaults to cost optimal solutions of having an A3 energy rating for 

new buildings and a B2 energy rating for renovations (Murray and  Colclough, 2021). Certifiers 

of construction have a large part to play to ensure their compliance mechanism is adapted to 

ensure buildings are designed and constructed to be compliant with the building regulations 

and that they have achieved their building energy rating.  

2.5 Regulatory Impact on Energy Performance Gap 
 

Regulatory compliance is typically controlled by monitoring, surveillance, and enforcement. 

Regulatory control of the building regulations in Ireland remains the responsibility of local 

authorities but building control legislation has diluted the responsibilities of local authorities to 

certifiers and building contractors. Enforcement is recognised as one of the principal reasons 

for failure, but rigorous enforcement can be expensive. A regulatory theory exists where 

compliance is most effective through enforcement. This theory suggests policy makers should 

pay more attention to the fundamental issues of institutional design and regulatory bodies 

should devote great effort to develop legitimacy (Sutinen and  Kuperan, 1999). This practice 

of enforcing building regulations compliance in Ireland is less than satisfactory as the 

regulatory building control bodies and local authorities are under resourced (Fhloinn, 2017). 

The government policy of introducing mandatory full compliance certification of the building 

regulations is effectively making certifiers responsible for their actions and negating the 

responsibilities of local authorities. Research conducted by May and  Wood (2003) found 

inconsistencies in inspections that led them to suggest a downside to responsive regulation as 

a preferred mode of regulatory enforcement. The regulatory impact of the compliance process 

on the energy performance gap is dependent on designers, contractors, and certifiers adopting 

high standards to ensure the building is constructed as designed. 



Page 46 of 320 
 

Building energy use in the EU is based on building codes and the use of energy labels 

(European Commission, 2010), but both are based on hypothetical calculations of building 

energy performance. Some attribute the energy performance gap to the building regulations, 

unrealistic energy calculations, energy modelling, and simulation (De Wilde, 2014, Menezes, 

et al., 2012). However, there are opportunities for policies to address the energy performance 

gap with better predictions of expected performance and improved quality control in design, 

construction, and operational processes. They are the transparency of measured and 

operational performance and outcome-based regulations (IPEEC, 2019).  

Transparent measured and operational performance is problematic worldwide. In the USA, a 

large number of cities have transparent measures where building owners submit measured 

energy performance annually and is then publicly disclosed by city government (Institute for 

Market Transformation, 2018). Australia has a system where developers and their teams can 

sign up to performance targets that can be monitored (Cohen, et al., 2017). However, EU 

countries have mandated Energy Performance Certificates (EPC’s) which are based on 

predicted performance rather than measured performance. This suggests that an energy 

performance gap may exist due to the lack of energy monitoring when the building is in use. 

The energy performance gap can also be reduced with the use of “outcome codes” where 

specified energy performance is demonstrated when the building is in use. An advanced 

outcome code exists in China where an energy consumption quota is established for different 

types of buildings in different climate zones (Liu, et al., 2019). Outcome codes in Sweden have 

also been established using specific purchased energy limits which are placing challenges on 

the designers and constructors when predicted energy deviates from measured energy (Allard, 

Olofsson and Nair, 2017). The Design for Performance process introduced in the UK for offices 

has been undertaken by major developers to test how the measured energy performance is 

performing against the predicted energy use (Cohen, Ratcliffe and Bannister, 2018). The 

increasing development of outcome codes where buildings are restricted to or penalised for 

incorrect predicted energy use is an area where designers, contractors, and certifiers may be 

held responsible during the design and construction of buildings. 
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2.6 Compliance Impact on Energy Performance Gap 
 

The theorisation of compliance and non-compliance behaviours has progressed towards 

increasing complexity with multiple frameworks and models. Compliance theorists have 

struggled to build theories that would account for motivations as material, emotional, and 

normative goals as these interactions contribute to non-compliance behaviours (Etienne, 

2011). The goal-framing theory of compliance is based on goal-oriented actions and has three 

goal frames of gain, hedonic, and normative, of which any can be dominant and can affect 

human behaviour. Normative goal frames imply acting pro-environmentally, while gain and 

hedonic goal frames may result in not acting in an environmentally sound manner. The core 

assumptions are that people pursue several goals at the same time, whether they are 

autonomously chosen or triggered by the environment. For actions to occur, one of the multiple 

goals takes precedence, while the other roles take a secondary position (Lindenberg and  Steg, 

2013). Goal framing theory is not a utilitarian approach as the goals that are pursued reach 

beyond individual welfare. For example, a prevailing goal to do what is right may be at the 

expense of increased revenue (Minkler, 1999). By using the goal-framing theory to analyse 

results, research conducted by Liobikienė and  Minelgaitė (2021) found that the performance 

of energy and resource-saving behaviours varied across EU countries as environmental 

concerns significantly and positively influenced all behaviours. The goal framing theory can be 

applied to the actions of certifiers as they are influenced by normative theory to make moral 

judgements to improve non-compliance, but the judgements they make affect the hedonic goal 

frame to avoid uncertainty and the gain goal frame which can affect building owners and the 

costs associated with that judgement. 

Architects can use the building regulations as rules to follow, but it could be argued that the 

building regulations are a constituent part of the design process and warrant serious attention 

by scholars of urban design (Imrie, 2007). The challenge is to gather the available evidence 

relating to all the aspects of the technical guidance documents and building regulations to 

establish a process of achieving full building regulations compliance. To understand and 

analyse the various conflicting areas of the building regulations, a reasoned view of how the 

building regulations are interpreted should be adopted by certifiers to achieve compliance. The 

lack of building regulations compliance can be due to lack of knowledge, skills, site 

management, or the toleration of substandard workmanship. This raises the question of how 

certifiers in Ireland are expected to certify absolute compliance with the building regulations 
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irrespective of the building contractor’s skill or competence. Research indicates that the 

building performance gap is reduced in the “Passivhaus” system of building design and 

construction. Research conducted by Colclough, et al. (2018) found five passive houses on 

the island of Ireland that performed in accordance with their design and represented a viable 

target to achieve NZEB targets, even though they were not designed in accordance with NZEB 

criteria. The strategy for constructing the intended design should be applied at the design 

stage, involving key stakeholders to reduce the energy performance gap by eliminating 

inaccurate design, communications, knowledge and experience, complex design, testing and 

feedback and uncertainties and unaccountability (Zou, Wagle and Alam, 2019). However, 

while there are issues to be addressed at design stage, there are also issues that can affect 

the energy performance gap at the construction stage. 

The energy performance gap can be affected by the process of certifying building regulations 

compliance as that is the process in Ireland where energy efficiency is calculated in Part L 

TGD of the building regulations. Some attribute the energy performance gap to building 

regulations and their associated energy calculations and the ways in which energy modelling 

and simulation is performed (Gram-Hanssen and  Georg, 2018), but the energy performance 

gap in Ireland can be reduced by designers, building contractors, and certifiers in BC(A)R 2014 

to ensure buildings are constructed as designed. In the non-regulatory process BC(A)R 2015, 

building owners have the responsibility of ensuring one-off dwellings and dwelling extensions 

are compliant with Part L and are constructed as designed. However, there is no evidence that 

the non-regulatory building control process is producing compliant dwellings as compliance 

certification on completion is not a mandatory requirement. Policy measures to reduce the 

energy performance gap is to address market failures (Allcott and  Greenstone, 2012). The 

opt-out process was adopted as government policy to reduce costs on building owners, but 

the absence of compliance certification can affect the overall energy performance of buildings 

if some are non-compliant, and this may affect the climate change action plan of ensuring all 

newly constructed buildings are energy efficient.  

The building infrastructure in Ireland is at risk from projected climate change with increased 

temperatures and rainfall patterns and extreme weather events (Desmond, O'Brien and 

McGovern, 2009). The risks to climate change necessitate the importance of how each 

profession should examine ways in which they can reduce greenhouse gas emissions. The 

research problem is that there is no uniformly applied compliance mechanism for certifiers of 

building regulations compliance, and this provides a non-standardised approach to delivering 
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energy efficiency. The Building Control (Amendment) Regulations 2014 (BC(A)R 2014) were 

enacted in Ireland to improve compliance through a system of accountability in the certification 

process. The regulatory process was introduced because the enforcement of building 

regulations before 2014 was inadequate and the certification process had no statutory basis 

(Keaveney and  Compton, 2016b). However, there were also weaknesses noticeable in the 

process as conflicts of interest can arise when design certifiers and assigned certifiers are 

employed by building contractors or developers (Joint Committee on Housing Planning and 

Local Government, 2017). Therefore, there were strengths and weaknesses introduced in the 

regulatory process that could affect the energy performance of buildings. The problem with the 

regulatory Building Control system is that there were no arrangements for audit or supervision 

and no means to assess the effectiveness of the process (Fhloinn, 2018). Building owners, 

building designers, building contractors, and certifiers all have a part to play in ensuring that 

building regulations are compliant to deliver energy efficiency. The Conservation of Fuel and 

Energy in Part L TGD of the building regulations has evolved where all new buildings in the 

EU are required to be in accordance with NZEB standards since 2020. Newly constructed 

NZEB buildings are expected to consume three times less energy than pre-NZEB buildings 

(Glennon, Curran and Spillane, 2022). However, this assumption is not substantiated with 

evidence. Energy savings are dependent on NZEB methods of construction used in 

conjunction with NZEB design.  

 
The Domestic Energy Assessment Procedure (DEAP) and the Non-Domestic Energy 

Assessment Procedure (NEAP) are the software methodologies used in Ireland for carrying 

out Building Energy Ratings (BER) assessments. The basis of modelling is based on a 

benchmark house with a gross floor area having a heating duration of 18.5 degrees Celsius 

based on a typical Irish dwelling layout. Overheating is not predicted in summer temperatures 

and indoor air quality is not considered. All plug loads in a dwelling are not considered in the 

NZEB ratings. As 50% of electricity is used by the Irish residential sector, and half of that 

energy is not calculated in the BER assessment, there is a large gap between actual energy 

performance and the asset rating (Passive House Association of Ireland, 2016). Collins and  

Curtis (2018) suggest there is evidence of properties receiving a higher BER grade which could 

be caused by the perverse actions of energy assessors motivated by building owners. 

According to Ahern, Norton and Enright (2016), Ireland has the highest proportion of single-

family units in the EU, with the UK, Greece, Norway, and The Netherlands with similar type 
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landscapes. Therefore, while the BER energy assessment system may be subject to criticism, 

if all one-off dwellings had a mandatory requirement of being certified, compliant with the BER 

energy assessment, this would have a positive impact on the energy efficiency of all new 

dwellings in Ireland.  

The certification of Part L may be the responsibility of many ancillary certifiers in the regulatory 

process, but the risk of litigation to architectural and engineering practices has led to an 

increasing practice in Ireland of independent assigned certifiers being employed to coordinate 

and supervise the construction phase of a project. Architects and engineers are accepting 

responsibility for design compliance but are distancing themselves from on-site construction 

responsibilities to reduce their risk of litigation. Certifiers’ litigation risk in Ireland is largely 

dependent on the three variables of the building control process selected by the building owner, 

the competence of the building contractor, and the compliance methodology adopted by 

certifiers, but litigation risk has become problematic for all professional practices certifying 

compliance in Ireland as the building control process with mandatory certificates of compliance 

has affected all building regulation certifiers since BC(A)R 2014 was introduced. Architects and 

engineers are experiencing increased exposure in liability from building contractors as legal 

action can be taken by tort law (Caine and  Thomas, 2013). However, this may only occur if 

there is no contract between the parties as contract law is the preferred option for a civil suit. 

The mandatory certificate in the regulatory process makes it possible to sue certifiers for 

negligent misrepresentation as they can be held responsible for design or inspecting 

construction compliance.  

According to Murphy (2018), architects and architectural technicians should take particular 

care when certifying compliance as they will have to demonstrate that they acted with skill, 

care, and diligence, as happened in the high court case of McGee V Alcorn and Friel where 

an architectural technician certified the structural stability of foundations when they were laid 

on unsuitable ground. In the past, architects and engineers were protected from extensive 

liability of misconduct, but with the passing of time, the courts delineated the differences 

between architects and engineers by defining each role and holding the professional 

responsible for structural instability, such as unfirm foundations or cracks in walls (Bell, 1958). 

However, the responsibility of certifying absolute compliance and with an awareness that 

certifiers can be liable for non-compliance in Ireland, many professional practitioners who 

previously certified construction compliance are now certifying design compliance only and 

independent certifier companies are being employed as assigned certifiers.  
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2.7 Stakeholders’ Impact on Energy Performance Gap 
 

Stakeholder theory addresses business ethics, morals, and values when managing 

stakeholders in a project. This was first developed to show a deeper understanding of 

stakeholder entities known as archetypes, which examined the character types and levels of 

operation (Mitroff, 1983). The stakeholder theory was further developed by identifying and 

modelling stakeholder groups within an organisation and recommended ways to manage their 

interests. The stakeholders include employees, suppliers, customers, the community, and 

government (Freeman, 2001). Donaldson and  Preston (1995) argue that stakeholder theory 

has descriptive, instrumental, and normative aspects that are mutually supportive. The 

descriptive approach describes the interest of an organisation and its stakeholders, the 

instrumental approach is the goal to increase stakeholders’ value, and the normative approach 

is where stakeholders add intrinsic value to projects. However, there are critics of stakeholder 

theory. Blattberg (2013) suggests that the interests of stakeholders cannot be balanced against 

each other as they represent a large and diverse group where dominant stakeholders disrupt 

the benefits of stakeholder theory. The stakeholders responsible for certification of energy 

conservation in BC(A)R 2014 are the assigned certifier who certifies overall building 

regulations compliance based on certificates produced to them, the design certifier who 

certifies design compliance, and the ancillary certifiers who certify design or construction 

compliance. The building owner is responsible for compliance in BC(A)R 2015. The 

professional design team responsible for designing the energy efficiency of a building normally 

comprises architects and engineers. They are responsible for ensuring the building fabric of a 

building is designed efficiently and effectively. However, the building contractor, 

subcontractors, and ancillary certifiers are responsible for ensuring the building is constructed 

as designed. This literature review will examine the issues relevant to the design certifier and 

the ancillary certifier professions as they are accountable and responsible for design and 

construction compliance respectively. 

2.7.1 Design Certifiers 
 

Design certifiers are required to ensure the design team is competent to certify building 

regulations compliance. The design team may use Acceptable Construction Details (ACDs) 

issued by the Department of Housing, Local Government and Heritage. They are commonly 

adopted by designers to reduce thermal bridge heat loss and to adhere to minimum building 
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regulations criteria. However, the delivery of compliance has been challenging for building 

designers and constructors as research shows there are differences between the actual and 

expected performance gap between the expected and actual performance gap of buildings 

(Guerra-Santin, et al., 2013). This mismatch is widely known as “the energy performance gap” 

(de Wilde and  Jones, 2014, Menezes, et al., 2012). While there is a margin of error between 

the expected and the actual energy use, there are many factors that can influence the 

performance gap, such as the methodologies used in the certification of compliance in both 

the design and construction. However, there are differences between the designed building 

and the constructed building. Research shows that buildings can use twice the amount of their 

theoretical energy consumption (Pegg, 2007). One underlying cause of the performance gap 

is the regulatory performance gap of how compliance modelling is different to energy use (Van 

Dronkelaar, et al., 2016). Therefore, a structured and systematic approach to identify 

compliance risks can help to reduce the performance gap. 

Design certifiers are at risk of litigation if a building is found to be non-compliant with the 

building regulations. In most EU countries, architects’ responsibilities and liabilities vary from 

country to country as Austria and Switzerland do not have compulsory professional indemnity 

insurance, whereas Belgium and Bulgaria do have compulsory insurance (Isopp, 2018). In 

Ireland, insurance is not mandatory, but architects, engineers, and surveyors are expected to 

hold professional indemnity insurance in accordance with their code of conduct. Professional 

indemnity insurance is required to be in place to cover libellous aspects of certifying 

compliance, but the self-certified process of mandatory certification placed upon certifiers to 

certify the work of others has not been adopted by any other country. For design certifiers and 

their professional indemnity insurance, a negligence claim can be disputed by displaying 

reasonable skill and care, but the regulatory compliance certificates show liability is above skill 

and care as the certifier relies on others. Solicitors rely on the statutory certificates for litigation 

claims and not the ancillary certificates issued by other members of the design team. The 

litigation risk for certifiers in the certification of compliance in dwellings depends on whether a 

building owner decides to opt in or out of the regulatory process. The regulatory model for 

residential development in Ireland is poorly regulated and under resourced with official figures 

showing 67 building control officers employed nationwide in 2017 (Fhloinn, 2018). The policy 

adopted by the Irish Government ensures liability rests with building contractors and certifiers 

of compliance in each project undertaken in the regulatory process and not with the local 

authorities.  
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2.7.2 Construction Certifiers 
 

Ancillary certifiers are involved in the design or construction of a building. For example, a 

structural engineer is an ancillary design certifier, and a mechanical ventilation subcontractor 

is an ancillary construction certifier, and they are required to provide ancillary certificates of 

building regulation compliance when their work is complete. To ensure the energy performance 

gap is reduced, all stakeholders involved in design or construction should accept responsibility 

for their work. For example, if a bricklayer has not constructed a brick wall with insulation as 

designed, it may be the responsibility of three certifiers, who are the building contractor 

responsible for supervising the brickwork, the structural engineer responsible for certifying 

structural compliance, and the architect or engineer responsible for certifying Part L 

compliance. The amalgamation of risk responsibility should be defined at the outset of the 

construction project. Professional practices can reduce their risk of litigation against a 

professional indemnity insurance claim as it may increase the insurance premium irrespective 

of whether the practice is held negligent or not. However, it remains to be seen from evolving 

BC(A)R 2014 court cases how much certifiers will be responsible for the actions of building 

contractors as they are not expected to be on site every day but are required to provide regular 

inspections and inform the contractor of any defects or non-compliance found. 

2.8 Process of Accountability Impact on Energy Performance Gap 
 

Accountability theory can be explained as the need to justify one’s behaviour to another party 

that causes one to consider and feel accountable for the process by which decisions and 

judgements have been reached (Vance, Lowry and Eggett, 2015). There is increased attention 

on the phenomenon of accountability. Events from the Barings Bank failure and the flawed 

Hubble Space Telescope’s mirror can be viewed as accountability failures (Frink and  Ferris, 

1999), but accountability theory is important and complex as it can be found in all aspects of 

project management, law, and organisational behaviour, and interacts with a wide range of 

theories relating to this theory (Bergsteiner, 2012). Accountability is a process that is widely 

used in the construction industry, but accountability theories are continuously being suggested 

as ways to improve work practices, such as the process to evaluate the planning process that 

comprise a set of rational planning procedures and supporting information system (Calkins, 

1979). Energy accountability can be defined as an obligation or willingness to accept 

responsibility or to account for one’s actions in the field of planning, obtaining, and sustainably 
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using energy (Sułkowski and  Dobrowolski, 2021). The process of accountability in 

construction compliance is essential to ensure all stakeholders are competent and responsible 

for their actions in the design or construction process. The competence of certifiers and 

building contractors is an important element in the energy performance gap. Similarly, certifiers 

must have expertise to detect non-compliance as it can also affect energy efficiency. Design 

certifiers are responsible for design compliance, while inspection certifiers and building 

contractors are responsible for construction compliance. The process of making individuals 

accountable and responsible for their work in the construction of a building or works can be 

difficult as there may be several individuals involved in construction tasks. The process of 

accountability is dependent on the compliance mechanism adopted in the project. However, 

the process of accountability will only be effective if contractors and certifiers are independent, 

competent, and accept responsibility for their actions.  

2.8.1 Competence 
 

A criticism of BC(A)R 2014 is that building contractors can use their own employee certifiers 

to certify their work and are not independent. The regulatory “system is self-certification and to 

a degree, this is correct” (Hayden, 2014, p.33). Research suggests that “there is still a 

significant gap between actual performance and design intents” (Burman, Mumovic and 

Kimpian, 2014 p.154). It is apparent that continued improvements in Part L will only be truly 

effective if the compliance system itself is robust. According to Williams and  Dair (2007), the 

barriers to sustainable building include poor planning of sustainable measures, the difference 

between estimated and actual costs, and poor expertise and powers. However, it could be 

argued that a comprehensive system of compliance accountability and competence in both 

design and construction would reduce the causes of the building energy performance gap. 

Design certifiers and assigned certifiers are responsible for certifying compliance in the 

regulatory process and are at risk of litigation if they are found to be incompetent in the 

certification of building regulations compliance. The risk of certification misstatement stems 

from the mandatory wording on the certificates as the assigned certifier’s and design certifier’s 

wording confirms that they have exercised skill, care, and diligence in certifying their work 

(DECLG, 2014b). The certificate signed by certifiers gives the legal profession evidence of 

certification misstatement and negligence if they decide to take a civil action against the 

certifier when design incompetence is found. The assigned certifier is certifying that all others 

involved in the project exercised reasonable skill and care based on certificates produced. 
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However, the courts may view this as an obligation on the part of the assigned certifier to 

ensure they made all reasonable efforts to ensure others exercised reasonable skill and care. 

If, for example, electrical work is found to be non-compliant and it was certified by an electrical 

contractor, it is possible that the assigned certifier, ancillary certifier (electrical engineer), 

building contractor, and electrical contractor could all be sued for negligence. However, 

according to Sanfey (2015a p.23), the assigned certifier may be protected as “section 21 of 

the Building Control Act 1990 places a general limitation on civil proceedings brought under 

the Act by reason only of the contravention of any provision of the act or regulations” but could 

be liable for negligence as construction contracts are constructed as actions for breach of 

contract, negligence, or negligent misrepresentation. Therefore, when proceedings for 

negligence have been instituted, it is likely that the assigned certifier will be included in the civil 

suit as being the coordinator of the inspection plan, the signee of the completion certificate and 

is the person who is responsible for overall compliance. 

A certifier may carry more liability than the building contractor. The building contractor is only 

required to construct what they are presented with in the drawings and specifications and that 

is the extent of their liability. The problem for certifiers is that the mandatory certificates ensure 

the certifier has a liability to the world at large (Sanfey, 2015a). An area of concern for certifiers 

is the Civil Liabilities Act 1961. This act ensures that a defendant who may be 1% responsible 

in a civil suit could be held 100% liable. This act became prevalent after the financial crash in 

2008 when professional certifiers were held 100% responsible for defects after many building 

contractors went into liquidation. This law was widely known as litigation being successful 

against the “last man standing”. Therefore, the legal route for civil action is usually dependent 

on the insurance in force at that time. 

The implications of BC(A)R 2014 changed the format for the certification of compliance as the 

process eliminated “pre 2014 certificates of substantial compliance” and replaced them with 

mandatory certificates of compliance in both design and construction. The design certifier 

assumes responsibility for design compliance and the assigned certifier assumes responsibility 

for overall compliance, but the mandatory certificates of full compliance may be problematic 

for certifiers when litigation disputes arise between the building contractor and the building 

owner. The design certifier and assigned certifier may be included in an action of civil suit being 

taken by the building owner against the building contractor if latent defects are found as either 

may be partly responsible for signing a certificate of compliance. Design and assigned certifier 
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professional practices are at risk when their professional indemnity insurance is subject to a 

claim for damages even if it was found there was no fault on their behalf. 

2.8.2 Responsibilities 
 

The regulatory process may be problematic for certifiers when disputes arise. If there is a 

dispute, BC(A)R 14 may lead to multi-party issues and civil liability (Sanfey, 2015a). Research 

by Keaveney and  Compton (2016a) found that 80% of their respondents suggested that the 

liability in BC(A)R 2014 would be a discouragement to building owners carrying out their own 

building work. Architects have to identify and manage risk, including the competence of 

individuals and the clarity and scope of each party’s role (RIAI, 2015a). The requirement to 

make judgement on others’ competence and scope has, by itself, increased the litigation risk 

for certifiers as it can be almost impossible to measure competence in the construction industry 

where there are many contractors with different levels of competence and, more importantly, 

the architect may not be involved in the decision of selecting the contractors.  

The main problem with certifiers insisting on competent and experienced building contractors 

is the costs entailed. According to Lingard, Hughes and Chinyio (1998), there is evidence to 

suggest that competitive tendering can often result in the lowest bidder winning the contract, 

but this may not be the lowest cost after project completion. The problem is that building 

owners may select a building contractor who does not consider energy efficiency as a priority. 

A proportion of the construction contractors may be more concerned with gaining employment 

in a volatile construction environment. The competence of construction professionals where 

building defects occur can be viewed as human error. Human error that leads to defects can 

stem from individual, organisational, or global factors (Atkinson, 1998). Lateef (2017) found 

how human errors in construction works have caused the collapse of many buildings, and 

Abdelhamid and  Everett (2000) found that human error causing fatal accidents on building 

sites does not address the root cause. Therefore, human error is a factor that design certifiers 

and assigned certifiers must take into consideration when they certify absolute compliance. 

2.8.3 Accountability Recording 
 

The BCMS is a format of accountability whereby designers are required to upload the building’s 

drawings, specifications, and energy calculations to indicate it is compliant with the building 

regulations and is energy efficient. The commencement notice is managed through the BCMS 
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where building control officers check the documentation for design compliance. The 

documentation must include the Dwelling Energy Assessment Procedure (DEAP) for dwellings 

and Non-Domestic Energy Assessment Procedure (NEAP) to illustrate compliance with Part L 

TGD of the building regulations. The assessment calculates a provisional Building Energy 

Rating (BER) based on the design. However, the energy rating does not include construction 

quality as an “A” rated building design that is poorly constructed may not be in accordance with 

NZEB compliance. Compliance in the regulatory process is dependent on the ancillary 

certificates produced to the assigned certifier, but in the opt-out process, the building owner is 

responsible for compliance and there is no requirement to upload the certificate of building 

airtightness, the published Part L compliance, and the certificate of compliance on completion. 

This illustrates how the opt-out process is ineffective of ensuring all dwellings are NZEB. One 

of the problems with NZEB compliance certification is that designers, contractors, and certifiers 

have different competencies and may be a cause of the disconnect between the design and 

construction process. This research will explore the issues encountered by stakeholders such 

as the certification process, accountability, competence, and areas prone to non-compliance 

affecting energy efficiency. This will provide certifiers with a greater understanding of the issues 

affecting the energy performance gap. This research will also provide other countries with an 

understanding of how this compliance system in Ireland is performing where designers, 

contractors, and certifiers are responsible for compliance. 

2.9 Design  
 

Part L design compliance is the responsibility of the designers, but acceptance of design 

responsibility can be difficult due to the complexities of the building regulations and the various 

designers, contractors, and subcontractors involved in a project. 

2.9.1 Design Certification of Part L Compliance 
 

Designers are responsible for reducing thermal bridges by minimising conductivity passing 

through the insulation layer. It affects the thermal performance of the assembled structure and 

can be a line or a point of an area with high heat transfer. The problem for certifiers is that even 

if the thermal bridge is only a point, it will be the point of least resistance and can cause 

considerable heat loss. There is increasing evidence that there is a significant performance 

gap in new buildings due to non-compliance of the building fabric through thermal bridging. 
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Research by Johnston, Miles-Shenton and Farmer (2015) found that in 25 newly built 

dwellings, a performance gap existed between predicted and measured performance of the 

building fabric. The findings measured the U values as being over 1.6 times greater than was 

predicted. However, non-compliance continues to be found in design or construction, or both, 

which can affect the performance gap. The process for certifiers to certify design compliance 

with Part L TGD of the building regulations depends on the process selected by the building 

owner. In the regulatory process, the design certifier is responsible for certifying that the design 

of the building or works are compliant with the building regulations and ancillary certifiers are 

responsible for certifying design and construction compliance with the building regulations. 

However, overall compliance is certified by the assigned certifier who is responsible for 

coordinating the inspection plan with certificates from the design certifier, ancillary certifiers, 

building contractor, sub-contractors, and specialist contractors, as illustrated in Fig. 2.3 (Ahern, 

Jimenez-Bescos and Desai, 2018). This process ensures Part L compliance can be achieved 

by a process of accountability. The design certifier requests ancillary certifiers involved in the 

design to submit ancillary certificates of compliance on completion. The process of 

accountability creates additional work and responsibilities on certifiers, but it ensures 

compliance is certified by both contractor and certifier. However, in the opt-out process, the 

certifier of Part L compliance may be the only certifier involved in the project and will not have 

the benefit of relying on ancillary certifiers to provide ancillary certificates of compliance.  
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Fig. 2. 3: Part L Compliance (Adapted from Ahern, Desai and Jimenez-Bescos, 2018, p.186) 

 

2.9.2 Design Certification of Protected Structures 
 

Design compliance can be difficult to achieve in the renovation of existing buildings or 

protected structures as in some cases protected buildings cannot be modified and the building 

regulations are compromised. Common building regulation compliance difficulties exist in EU 

countries and countries outside the EU where, for example, in the UK, a retained façade to a 

new structure is not subject to the building regulations as it is defined as a material alteration, 

and this is illustrated in Fig. 2.4 of how a material alteration is restricted to considerations of 

Part A (Structure), Part B (Fire), and Part M (Access and Use). The building regulations state 

that if it were considered as a new structure, it should be subject to all of the building regulations 

(Bell, 2004). However, building regulation guidance states that wall insulation is only required 
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when substantially replacing a wall. This makes an interpretation of the building regulations 

difficult for certifiers and it may become a litigation nightmare for certifiers who may interpret 

the regulations differently from a court judge who will have the time and reflection to consider 

and decide otherwise. 

 
Fig. 2. 4: Lack of Insulation Improvement Due to Retained Façade (Source: Bell, 2004, p.8) 

 

2.9.3 Design Defects 
 

Certifiers are required to identify and rectify design defects to deliver compliance. Research by 

Chong and  Low (2006) found three areas of design-related failures in a 74-unit building survey. 

They were weather, moisture, and occupants. The design certifier must certify “I now 

confirm………that all have exercised reasonable skill, care and diligence in certifying their work 

in the ancillary certificates scheduled” (DECLG, 2014a p.18). When non-compliance is in 

dispute, the certificate wording gives the legal profession evidence of compliance 

misstatement when taking a civil action against a certifier if the building regulations are non-

compliant. 

2.9.4 Design Guidelines 
 

Warm climate countries can benefit from shading produced by deciduous trees as they can 

produce savings on energy use; and in cold climate countries, evergreen trees can shield the 

building from wind (Akbari, 2002). However, this form of thinking may be outdated as building 

design has developed from the traditional planting of south-facing trees as windbreakers to 

removing south-facing trees as sun blockers. “With the increase in the number of buildings 

which rely on solar energy, site obstruction is likely to be an increasingly important issue. 
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Developers and planners need to address it if solar energy is to play a major role in the cities 

of tomorrow” (Littlefair, 2001, p.184). Many forms of NZEB design such as “Passivhaus” rely 

on solar gains to heat buildings. The rural design guidelines contrast with this design criteria 

where south-facing trees can obstruct solar gains. According to Rural Design Guidelines 

published by Limerick County Council (2012), prominent sites exposed to the elements as 

illustrated in Fig. 2.5 are to be avoided. However, the planting of trees at the southern part of 

the site as recommended by the local authority may have an adverse effect on solar gains. 

 

Fig. 2. 5: Rural Design Advice (Source: Limerick County Council, 2012) 

 

In keeping with the rural design guidelines, planners are less inclined to grant planning 

permission for dwellings with a horizontal emphasis on windows. The use of large horizontal 

emphasis windows produces a dwelling that appears unbalanced and lacks the simplicity of 

traditional buildings (Cork County Council, 2012). The guidelines suggest that planners should 

insist that vertical emphasis windows are preferable to horizontal emphasis windows, as 

vertical emphasis windows may be less energy efficient if the front of the dwelling is facing 

south as illustrated in Fig. 2.6. 

 

Fig. 2. 6: Rural Design Guidelines – Proportions (Source: Cork City Council, 2012, p.60) 
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Local authorities require designers to operate within their guidelines if the planning permission 

application relates to a one-off dwelling in a rural location. The design advice is intended to 

reinforce the distinctive local qualities in each county. According to Limerick County Council 

(2012), between 2007 and 2011 planning permission was granted for 51,824 one-off houses 

in Ireland, which indicates one-off houses have an effect on energy efficiency. The front façade 

design guidelines suggest vertically emphasised windows are preferred to horizontally 

emphasised windows irrespective of the orientation. Therefore, the rural design guidelines can 

impact on energy efficiency.  

2.10 Building Defects 
 

The Building Control Authority (BCA) highlighted the most observed compliance issues nine 

months after BC(A)R 2014 was introduced. The issues that could affect energy efficiency were 

underfloor fill-panel fixings and pyrite, moisture ingress-radon, DPC’s, condensation and mould 

growth, frozen pipes, and attic tanks. There were Building Energy Rating calculations that did 

not exist. Non-compliance was evident in stud fixings, cavities clear of mortar, timber frame-

fixings, vapour control, cavity barriers, flooring detail, and insulation (Phelan, 2014). It was 

recognised from experience by the Building Control Authority that enforcement issues were 

because of the non-existence of a competent professional and the non-existence of or 

inadequate design details in building projects. 

2.10.1 Part L Defects 
 

The compliance inspection process requires methodological systematic assessment to identify 

and rectify non-compliance. Non-compliance with Part L of the Building Regulations can be 

due to the lack of documentary evidence. The main contractor and sub-contractors are 

required to produce material and product certificates. Modifications to materials, products, and 

equipment installed during the construction stage can also be a cause of non-compliance. 

Research in the UK identified non-compliance on several construction sites. In evaluating Part 

L compliance, there is evidence that UK workmanship can be poor (Killip, 2005). Part L non-

compliance in the UK was found in the construction of 376 new dwellings (Pan and  Garmston, 

2012). Research by Chmutina, et al. (2014) found that compliance was reported in four of 

thirteen case studies where nine were in the UK. In examining the impact of defects on energy 

efficiency, research conducted by Alencastro, Fuertes and de Wilde (2018) learned that quality 
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management programmes were found to prevent defects in construction to enhance energy 

efficiency. Therefore, non-compliance issues on construction sites are found to affect energy 

efficiency, but they can be reduced by operating quality management programmes. Building 

contractors and certifiers are using computer software programmes to identify and rectify 

defects, but the programmes do not contextualise building regulation issues specific to any 

country and there are shortcomings in quality management software to demonstrate 

compliance with energy performance (Raslan and  Davies, 2010). Therefore, certifiers may 

rely on their own mechanisms of certifying compliance through previous knowledge and 

experience to record and rectify defects.  

2.10.2 Defects Affecting Energy Conservation 
 

Condensation and dampness found in new dwellings are generally a cause of concern for 

certifiers as they may be indicators of non-compliance, but these symptoms may also be as a 

result of heat-related energy saving behaviour (Boomsma, et al., 2019). Research conducted 

by Alencastro, et al. (2019) found that construction defects such as discontinuous insulation, 

air gaps, vapor barriers, and thermal bridging can cause heat loss in the building fabric and 

can contribute to the energy performance gap of buildings. Certifiers can minimise the energy 

performance gap by identifying and rectifying moisture ingress and building defects. 

Mechanical ventilation has become a mandatory requirement in NZEB building regulations. 

Kinnane, Sinnott and Turner (2016) found that many dwellings are not providing the required 

air changes to facilitate ventilation compliance. Airtight dwellings are becoming commonplace 

as the use of passive ventilation had a negative impact on energy efficiency. Developers of 

large housing estates and apartment blocks would install passive vents as they were 

inexpensive and satisfied the building regulations’ requirements for ventilation. However, 

passive ventilation reduced the energy efficiency of buildings as they were counter-productive 

to conserving fuel and energy. Passive ventilation was considered an inexpensive option and 

mechanical ventilation was regarded as an unnecessary expense, but the NZEB legislation 

has ensured that mechanical ventilation installation has now become standard practice.  

 

Airtightness testing in buildings is a requirement to satisfy Part L of the building regulations. 

Sinnott (2016) found leakage paths through waste pipes and ventilation pipes as shown in Fig. 

2.7. Leakage was also found in sewerage pipes from attics to ground floor level. He also found 

a significant number of passive wall vents to be obstructed and painted. This caused the room 
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to be under ventilated. With NZEB improvements, design certifiers and ancillary certifiers will 

require the skills and knowledge to establish the causes associated with non-compliance 

relating to air tightness. 

 

Fig. 2. 7: Waste Pipe Leakage and Obstructed Ventilation (Source: Sinnott, 2016, p.267) 

 

Thermal imaging is a useful tool to identify airtightness issues in a newly constructed building 

before it’s complete. According to Colley (2012), following an SEAI report, it was found that 

only 5% of houses were compliant after thermal imaging tests. This illustrates how Ireland may 

have had a small proportion of houses compliant with the building regulations. According to 

Curtis, Devitt and Whelan (2014), in research carried out before the introduction of BC(A)R 

2014, the average home in Ireland was rated as a “D2” and only 0.5% were “A” rated.  

Wastewater treatment systems are increasingly being used in rural dwellings which require 

daily energy consumption throughout the life cycle of the building. They have become common 

practice and, in many cases, have replaced traditional septic tank installations that did not 

require energy. Septic tanks were traditionally used to treat wastewater, but modern 

wastewater units and polishing filters are now regularly being proposed due to their 

effectiveness for treating wastewater. Many septic tanks are leaking, not being maintained, 

and polluting ground water (Robins, 1998). Wastewater treatment plants and rural septic tanks 

both infect ground water sources, are the main cause of water pollution in Ireland (Callanan 

and  Keogan, 2003), and are a potential source of pollution in headwater catchments (Withers, 

et al., 2014).  

2.11 Literature Review Synopsis 
 
A synopsis of the literature review in Table 2.1 illustrates the research areas of certification, 

accountability, process criteria, design, building defects, and competence. 
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Table 2. 1: Synopsis of Literature Review 

Certification 
Building Control Phelan, 2014. 
Energy Assessment Liu, Meyer and Hogan, 2010; Ringel and Knodt, 2018; Li, et al., 2019; Guerra-Santin, 

et al., 2012. 
Policy Patterson, 1996; O Neill, Gunnigan and Clarke, 2015; EU Parliament, 2012. 
NZEB Garcia and Kranzi, 2018; Kurnitski, et al., 2014; Bourdin, 2020; Colclough et al., 2018. 
Case Law Kirton-Darling and Carr, 2019; Van Eck, 2016; Fhloinn, 2017. 
Insurance Lee, 2013; Isopp, 2018. 

Accountability 

Litigation Risk RIAI, 2015; Sanfey, 2015; Hegarty, 2016; Murphy, 2018; Caine and Thomas, 2013. 
Financial Graby, 2011; Lyons, 2014; Ramsey, 2014; Lingard, Hughes and Chinyio, 1998. 
Local Authorities Meijer and Visscher, 2017; CCMA, 2016; Fhloinn, 2018. 

Compliance Criteria 
Standards Coen, 2015; Sirr, 2016; Czerewko and Cripps, 2015; Hawkins, 2014; Sutton et al., 

2013; Shrimer, 2016. 
Compliance  Comiskey, et al., 2018; Van der Heijden and De Jong, 2009; Imrie, 2007; Chmutina, 

et al., 2014. 
Considerations Williams and Dair, 2007; Zou, Wagle and Alam, 2019.  
Effectiveness Kitchen, Herne and O’Callaghan, 2014. 

Design 
Complexities Malsane, et. al., 2015; Van Roy, et al., 2021; Imrie and Street, 2009; Chong and Low, 

2006; Akbari, 2002; Littlefair, 2001. 
Ventilation Kinnane, Sinnott and Turner, 2016. 
Building Energy 
Rating 

Murray and Colclough 2021; Collins and Curtis, 2018; Curtis, Devitt and Whelan, 
2014. 

Thermal Bridges Wang, Augenbroe and Sun, 2014; Alencastro et al., 2019. 
Energy Calculations Pegg, 2007; Van Dronkelaar, et al., 2016; Burman, Mumovic and Kimpian, 2014; 

Johnston, Liles-Shenton and Farmer, 2015; PHAI, 2016. 
Guidelines Limerick County Council, 2012; Cork County Council, 2012. 

Construction 
Causes Alencastro, Fuertes and de Wilde, 2018; Raslan and Davies, 2010. 
Insulation Bell, 2004; Alencastro et al., 2019.  
Airtightness Sinnott, 2016. 
Ventilation Kinnane, Sinnott and Turner, 2016. 
Moisture Boomsma, et al., 2019. 
Workmanship Killip, 2005; Colley, 2012. 
Tacit Knowledge Taylor, et. al., 2018. 
Wastewater Robins, 1998; Callanan and Keogan, 2003; Withers, et al., 2014. 

Competence 
Training Harrington, 2017; Pan and Garmston, 2012; Butt, Jones and Fuertes, 2020. 
Independence Hayden, 2014.  
Inexperience Ismail and Yusof, 2018; Pan and Garmston, 2012; Bobek, et al., 2018. 
Human Error Atkinson, 1998; Lateef, 2017; Abdelhamid and Everett, 2000. 
Energy 
Performance Gap 

Coyne and Denny, 2021; Rolens and Loncour, 2014; Zou et al., 2018; Fedoruk, et al., 
2015; Jaffe and Stavins, 1994; de Wilde and Jones, 2014; Menezes, et al., 2012; 
Pegg, 2007; Van Dronkelaar, et al., 2016.  
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The literature review suggests there are many research papers, books, and journals available 

on the various parts of the building regulations. It shows, however, that there was no research 

carried out on the effectiveness of the Building Control (Amendment) Regulations 2014/15 and 

that there was a lack of robust methodologies for certifying compliance in Ireland. The NZEB 

legislation highlights the importance of having a standardised robust compliance mechanism 

for certifiers of building regulations compliance to ensure all buildings are constructed as 

designed. Building energy efficiency is an important element in combatting global warming, 

and certifiers of building regulations compliance in Ireland are tasked with ensuring energy 

efficiency is delivered.  

 

The literature review derived from various sources, indicate that the compliance certification 

process in Ireland is determined by the building control process and the building regulations 

legislation. The literature review was based on the six pillars of research being the certification 

process, accountability, process criteria, design, building defects, and competence. In total, 

there were 42 literature papers on the external elements that certifiers may have limited control 

of in the certification process, accountability, and process criteria. There were also 42 literature 

papers on the internal elements that certifiers may have direct control of in design, building 

defects, and competence. The literature review was updated regularly, and especially as Part 

L TGD for NZEB buildings was introduced in 2019 and applied to all new buildings in 2021. 

The research has demonstrated that there is a gap in knowledge as there was no research 

carried out on the effectiveness of the Building Control process amendments in 2014/15, and 

that there was a lack of robust methodologies for certifying compliance in Ireland. This will form 

the basis of conducting the research methodology in the next chapter. 
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Chapter 3 – Research Methodology 
 

3.1 Introduction 

This chapter presents the research methodology adopted in this thesis. It starts by 

presenting the conceptual framework, research boundaries, research question, and 

objectives. Then it explains the research paradigm: the research strategy, the research 

methodology, and the research methods used to gather data and analyse them to determine 

how energy efficiency can be improved by inspections and certifications in the compliance 

process.  

3.2 Compliance Issues 
 

To answer the research question, the problem was dissected thoroughly with the available 

literature before conducting the conceptualised framework. This was designed to identify the 

issues in the certification of design and construction compliance that affect energy efficiency. 

Firstly, the external factors impacting energy efficiency were regulatory, accountability, and 

compliance issues. As certifiers have limited control over external factors, an investigation into 

these factors was necessary to determine how they impact energy efficiency from a certifier’s 

perspective. Secondly, the internal factors impacting energy efficiency were identified as 

design and construction stakeholders and competence. Certifiers have direct control over the 

internal factors affecting energy efficiency and for this reason an exploratory investigation was 

necessary to examine the issues encountered in the certification of both design and 

construction compliance. It was therefore concluded that research was needed to establish the 

extent and variety of issues affecting energy efficiency and the conceptualisation of the 

certification issues. Fig. 3.1 illustrates how the factors relate to the concept of reducing non-

compliance and the energy performance gap. The initial conceptualisation of the issues in a 

model format helped to simplify and understand the research problem. 
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Fig. 3. 1: Initial Conceptualised Compliance Issues 

 

3.2.1 External Factors 
 

The external factors influencing compliance certification were encountered in professional 

practice and highlighted in the literature review. The regulatory factors requiring investigation 

are the building control process, energy assessment, government policy, NZEB legislation, 

case law affecting certifiers, and how the building control process has affected insurance in 

the construction industry and certifiers’ professional indemnity insurance. The accountability 
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issues affecting certifiers are litigation risk, financial considerations, and responsibilities for 

compliance submitted to local authorities. The compliance criteria where certifiers are required 

to recommend a building control process are standards, certification, costs, and process 

effectiveness.  

The additional cost of professional fees for acquiring the services of a design certifier and 

assigned certifier warrants investigation to establish if building owners are considering all the 

criteria to opt in or out of the regulatory process. Research is also required in the compliance 

certification process to establish if it is effective for delivering compliance and energy efficiency. 

The non-regulatory process issues derive from the absence of compliance certification and the 

risk of non-compliance from reduced quality and standards. However, as cost savings are often 

considered by building owners to be the most important criteria, the extent of design and 

inspection visits to adequately achieve compliance are issues requiring investigation. 

3.2.2 Internal Factors 
 

The stakeholders involved in design compliance can influence energy efficiency. Design 

compliance can be affected by building complexities, ventilation, building energy rating, 

thermal bridges, energy calculations, and planning guidelines. The guidelines issued by 

Building Control Authorities identified areas prone to non-compliance, but the Rural Design 

guidelines issued by local authorities in the planning process are problematic for certifiers as 

they influence design and may adversely affect energy efficiency. The literature review 

revealed that local authority guidelines recommend windows with a vertical emphasis rather 

than windows with a horizontal emphasis without consideration of energy efficiency at the 

planning stage. For this reason, an investigation was necessary to establish if an assessment 

of building energy efficiency at the planning stage would be more appropriate than at the 

commencement stage. It would also ensure that energy efficiency is considered at the design 

stage of a project rather than at the commencement stage, thereby ensuring designers were 

competent in NZEB design.  

The stakeholders involved in construction compliance can also affect energy efficiency. The 

research will explore the causes of construction non-compliance and will examine the parts of 

the building regulations affecting energy efficiency that are prone to non-compliance, such as 

insulation, airtightness, ventilation, moisture, workmanship, and wastewater. The tacit 

knowledge of the stakeholders involved in the construction process will also be investigated. 
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Certifier work practices can also affect building energy efficiency as there is a proportion of 

non-independent certifiers who are certifying compliance outside of their competencies and 

performing dual certifier roles against professional body recommendations. These areas 

require investigation to establish if they affect compliance and the delivery of energy efficiency. 

The literature review suggests certifiers have had to adapt to compliance changes since the 

regulatory process was introduced, but research is necessary to investigate the challenges of 

certifying full compliance without specific training with consideration of managing conflicts of 

interest, inexperience, and human error. The competence of certifiers and building contractors 

are issues commonly encountered in the certification of full compliance and investigation is 

necessary to determine how incompetence can be reduced or eliminated. All chartered 

engineers including non-construction engineers can act as design certifiers or assigned 

certifiers if they believe they are competent, but as competence is subjective, it is necessary 

to determine if all chartered engineers should be allowed to act as design or assigned certifiers 

if they deem themselves competent or if the role of professional certifier should be restricted 

to chartered engineers with specific qualifications and experience.  

3.3 Defining the Problem 
 

Professional practice provides the experience and understanding of the issues with certifying 

building regulations compliance and delivering energy efficiency. Therefore, it was important 

to minimise any criticism that could potentially render the information biased. The research 

was conducted with an awareness of having unbiased views and ethical considerations when 

gathering the data. The research methods chosen to collect the data were developed from a 

business research flowchart by Zikmund (1991) as illustrated in Fig. 3.2.  
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Fig. 3. 2: Flowchart of Research Process (Adapted from Zikmund, 1991, p.63) 

 

 



Page 72 of 320 
 

3.4 Planning the Research Design 
 

Because of the structure of the professional doctorate journey, the exploratory research in 

Stage 1 was carried out to define the research problem which was then investigated in the 

research design in Stage 2. The most appropriate research methods chosen to explore the 

research problem were interviews and a questionnaire survey. Certifiers of compliance and 

legal experts were selected as interview participants for the semi-structured interviews, and 

compliance certifiers were selected for the questionnaire survey as they are the professionals 

authorised in the regulatory process who can act as design certifiers of compliance. The 

questionnaire survey explored the responses from the interviews to determine if the issues 

identified by the interview participants were issues encountered by the wider community of 

certifier professions. The triangulation of the literature review, semi-structured interviews, and 

a questionnaire survey were analysed to define the research problem.  

At the end of Stage 1, the research problem was defined, and the research aim and objectives 

to solve the problem of how certifiers of compliance could improve their certification process. 

The most appropriate data collection methods chosen to carry out the research in Stage 2 

were site observations, a secondary data study, interviews, and a focus group. The first data 

collection method involved an analysis of a secondary data study in the national Building 

Control Management System to determine the extent of work practices adopted by building 

owners, building contractors, and certifiers in projects nationally, and to establish if those work 

practices were affecting energy efficiency. The data was expected to indicate the extent of 

building regulation certifiers acting as dual certifiers, the extent of building owners opting out 

of the regulatory process, and the extent of building owners acting as building contractors. The 

second research method was site observations in professional practice to identify areas of 

non-compliance that could adversely affect energy efficiency. The secondary data study and 

site observations formed the basis of constructing the third data collection method of semi-

structured interview questions with stakeholders involved in the design, planning, or 

construction process. This research was designed to determine the issues encountered by 

stakeholders in the certification of compliance. The final data collection method which was 

designed to validate the findings from the semi-structured interviews involved a focus group 

with building regulation certifiers employed in the design and construction process. 
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3.5 Conceptual Framework 
 

A conceptual framework provides the plan of research with boundaries that responds to what 

is learned from research experiences and data, but reality is often more complex than theory 

and a conceptual framework can underestimate research complexities (Ravitch and  Riggan, 

2016). Miles, Huberman and Saldaña (2014) suggest that the conceptual framework is a 

number of intellectual bins containing key events and actions, but, as all research contains 

assumptions, it is important in doctoral research that “assumptions are explicit and soundly 

located in theories that are explained and located in the framework” (Trafford and  Leshem, 

2008 p.44). The theoretical and practical components of the framework formulated from the 

literature review are illustrated in Table 3.1. The practical components were compliance issues 

with limited literature available as they were unique to the compliance process in Ireland.  

Table 3. 1: Theoretical and Practical Components of Conceptual Framework 

Theoretical Components Practical Components  
Certification  Planning the certification process 

Accountability Defining responsibilities 

Process criteria Selecting the building control process 

Design compliance Design certification 

Building defects Construction inspections 

Competence  Certifier and builder work practices 

 

The conceptual framework derived from a plan to investigate the issues affecting compliance 

and to establish how the issues could be improved through a formulated certifiers’ compliance 

framework. The conceptual framework illustrates the three stages of the research. 

Stage 1 of the research explored the compliance certification process and the issues 

encountered by design certifiers and assigned certifiers in the certification of all parts of the 

building regulations. The format for conducting the research was from a mixed methods 

approach through qualitative research in semi-structured interviews and quantitative research 

in a questionnaire survey. The topics of research were the planning process, the building 

control regulatory and non-regulatory processes, and certifiers’ litigation risk. The research 

focused on compliance in new buildings but excluded existing buildings as NZEB compliance 
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only applies to new buildings and extensions to existing buildings. The research also excluded 

building services as there are engineering certifiers that certify that work. 

Stage 2 of the research investigated the compliance issues specifically relating to energy 

efficiency. The four pillars of this research to investigate the issues were non-compliance, 

incompetence, lack of accountability, and lack of expertise. Quantitative research was carried 

out on site observations in professional practice to identify areas prone to non-compliance, and 

a secondary data study identified how projects in the BCMS established work practices that 

could have an adverse effect on energy efficiency. Qualitative research conducted through 

semi-structured interviews and a focus group identified issues relating to the lack of 

accountability and certifier expertise. However, the parts of the building regulations unrelated 

to energy efficiency such as sound, stairways, disability access, fire safety, mechanical and 

electrical installation were not considered in the research.  

Stage 3 of the research entailed formulating the compliance framework. The four pillars of the 

framework were compliance certification, compliance accountability, design compliance, and 

inspection compliance. The areas not considered for inclusion in the compliance framework 

were the Non-Domestic Energy Assessment Procedure as it was outside the researcher’s 

competence. Building user energy was not included in the compliance framework as it is 

outside the control of the certifier after handover. The framework was tested in professional 

practice. The selected project determined if an NZEB building could be developed through an 

improved compliance mechanism to improve energy efficiency. The conceptual framework is 

illustrated in Fig. 3.3.  
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Fig. 3. 3: Conceptual Framework 

 

The variables in the research question are the cause-and-effect relationship comprising the 

dependent variable that will be the compliance framework. The dependent variable is a factor 

that the researcher cannot manipulate, but the independent variables are the factors that the 

researcher can control by conducting appropriate research. This will be carried out by research 
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of control groups where participants will identify issues in certification, accountability, design, 

and inspection as illustrated in Table 3.2. 

Table 3. 2: Research Variables  

Research Question Dependent Variable Independent Variables 
How would a certifier’s 
framework for the design, 
inspection, and certification 
of building regulations 
compliance deliver effective 
compliance and enhance 
energy efficiency in 
Ireland? 

Compliance 
framework 

• Certification 
• Accountability 
• Design  
• Inspection 

 

3.5.1 Research Boundaries 

The research boundaries must be set and justifications for their choice must be given at the 

start to provide a clear framework for the research. The inside boundaries in Fig. 3.4 were 

chosen to specifically determine the areas of research to be explored as the research was 

confined to the energy efficiency of new buildings but excluded areas outside the competency 

of the researcher.  

 

Fig. 3. 4: Research Boundaries 
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3.5.2 Research Question 
 

The research question was formed from the construction of the conceptual framework. Grey 

(2014) suggests that a research question is a formulation of the issues that the research will 

address and often describes the relationships between and among the relationships to be 

tested. The formulation of the research question was based on the Eagle table approach as 

adopted by Ibrahim (2008) who suggests that an acceptable doctoral thesis should contain two 

WHATS, one WHO, and one HOW. Alternatively, it could contain one WHAT, one WHO, and 

two HOWS. The former is illustrated in Table 3.3. 

Table 3. 3: Eagle Research Approach (Adapted from Ibrahim, 2008, p.100) 

Construct Description of 
Construct 

Objectives 

What Certification 
process 

Objective 1 – To review the state of the art of the 

certification process of building regulation compliance. 

What Competence 
and non-
compliance 

Objective 2 – To explore how competence and non- 

compliance in construction projects affect energy efficiency. 

How Certification, 
accountability, 
design, 
inspections 

Objective 3 – To determine how accountability in design 

certification and site observations in construction projects 

affect energy efficiency. 

Who Certifiers 
 

Objective 4 – To develop the Certification, Accountability, 

Design and Inspection (CADI) certifier compliance 

framework to deliver effective compliance and enhance 

energy efficiency in Ireland. 

 

The research question is: 

How would a certifiers’ framework for the design, inspection, and certification of 
building regulations compliance deliver effective compliance and enhance energy 
efficiency in Ireland? 

The research question and objectives derived from an insider research approach of familiarity 

in the certification process and its effectiveness in delivering energy efficiency. The contribution 

to knowledge is illustrated in Table 3.4. 
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Table 3. 4: Eagle Research Design Table (Adapted from Ibrahim, 2008, p.135) 

Objectives Strategy of 
Enquiry 

With 
Whom 

Expected 
Output 

Expected 
Knowledge 

Contribution 
Objective 1 – 
To review the state of 
the art of the 
certification process of 
building regulation 
compliance. 

Literature 
Review,  
semi-
structured 
interviews, 
questionnaire 
survey 
 

Building 
regulation 
certifiers, 
legal experts 

Factor 
identification 
and ranking of 
the critical 
factors 

Identification of 
factors in the 
certification process 
that affect the 
delivery of building 
regulations 
compliance. 

Objective 2 –  
To explore how 
competence and non-
compliance in site 
observations of 
construction projects 
impact on energy 
efficiency. 
 

Secondary 
data study of 
projects, site 
observations 
in professional 
practice 
projects 
 

BCMS 
database, 
prof. practice 
projects 
 

Ranking of the 
most prevalent 
work practices 
and non-
compliance 
affecting 
energy 
efficiency 
 

Establish 
competence and 
non-compliance in 
projects that affect 
energy efficiency.  

Objective 3 –  
To determine how 
accountability in design 
certification and 
construction inspections 
affect energy efficiency. 
 

Semi-
structured 
interviews and 
focus group 

Building 
owners, 
building 
regulation 
certifiers, 
energy 
consultants, 
building 
contractors, 
building 
control 
officers 
 

Prioritised 
compliance 
and energy 
performance 
issues 

Determine how 
accountability in 
design certification 
and construction 
inspection issues can 
affect energy 
efficiency. 

Objective 4 –  
To develop the 
Certification, 
Accountability, Design 
and Inspection (CADI) 
certifier compliance 
framework to deliver 
effective compliance 
and enhance energy 
efficiency in Ireland. 
 

Research data  A compliance 
framework  

A formulated 
compliance process 
for energy certifiers 
to improve energy 
efficiency. 

 
3.6 Research Structure 
 

The research was carried out in three stages where Stage 1 identified a pathway of how the 

research problem was defined and Stage 2 planned the research design to tackle it. The 
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Stage 1 research initially explored the certification process and Stage 2 focused on the 

certification of compliance relating to energy efficiency, whereas Stage 3 developed the 

compliance framework. The levels of thinking for the research methodology in Fig. 3.5 were 

adapted from Saunders, Lewis and Thornhill (2019). 

 

Fig. 3. 5: Research Methodology (Adapted from Saunders, Lewis and Thornhill, 2019, p.130) 

 

3.7 Research Paradigm 

The research paradigm adopted was pragmatism. Pragmatism rejects the view that all 

knowledge is based on objective facts or beliefs (Dewey, 2008), but pragmatists will argue that 

there is a relationship between the results and their usefulness (Patton, 2002). Research 

paradigms are debated among intellectuals for legitimacy with major issues confronting all 

paradigms such as positivism, post-positivism, critical enquiry, constructivism, and emerging 

paradigms as they can all be defined from an ontological, epistemological, and methodological 

basis (Lincoln, Lynham and Guba, 2011). The term ‘paradigm’ not being set in stone is useful 

as Kuhn, who introduced the term and described it in 21 different ways, argued that it is a basic 

set of beliefs that guides actions (Guba, 1990). Kuhn (1965) describes a paradigm as a way in 

which practitioners share a conceptual model, but when anomalies are found, the paradigm 
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becomes unstable and a new paradigm can be found, also known as a paradigm shift. 

According to Morgan (2007), a paradigm can be a shared belief among members of a specialty 

area. The research undertaken to examine the problem is predominantly among building 

regulation certifiers who certify compliance, and this paradigm is suited to the research 

undertaken. The pragmatist stance lends itself to qualitative and quantitative research 

undertaken in this paradigm where a deductive approach was undertaken in the questionnaire 

survey and secondary data study, while an inductive approach was adopted in the 

observations, interviews, and focus group. The mixed methods approach provided the data to 

formulate the compliance framework for certifiers of building regulations compliance.  

Beliefs that guide action are known as paradigms or worldviews and the four paradigms 

identified by Creswell, et al. (2007) are positivism, constructivism, advocacy/participatory, and 

pragmatism. According to Gray (2014), the positivist paradigm is quantitative or deductive 

research, whereas the constructivist or interpretivist paradigm is mainly qualitative or inductive 

research, and the advocacy or participatory paradigm is also mainly qualitative or inductive 

research. However, the pragmatic approach used in the research used multiple methods of 

data collection to answer the research question and the research data are derived from both 

inductive and deductive sources of data collection.  

Pragmatism is described by Johnson and  Onwuegbuzie (2004) as a philosophical partner for 

mixed methods research in providing a framework for designing and conducting a mixed 

method approach, whereas Feilzer (2010) suggests pragmatism can serve as a rationale for 

formal research design as well as a more grounded approach to research. Pragmatism in its 

philosophical sense can be viewed as an ideology but could also be viewed as “matters for 

enquiry in particular instances” (Pennycook, 1997 p.253). According to James, Burkhardt and 

Thayer (1975), pragmatism is a method of settling metaphysical disputes that otherwise might 

be interminable and in such cases it is used to try to interpret each notion by tracing its 

respective practical consequences.  

James (2017) suggests pragmatism was originally defined in 1907 as measuring the truth of 

an idea by experimentation and examining its practical outcome. The pragmatic method is to 

try to interpret each potential truth by tracing its respective practical consequences, and one 

should be able to show some practical differences that must follow one side or the other being 

right. James put pragmatism into philosophical understanding by defining it as “a scientific 

philosophy guided by pragmatic maxim” (Haack, 2004 p.4). According to Almeder (1986), 
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Lovejoy defined 13 variables of pragmatism in 1908 as the definition evolved and defined by 

many philosophers, such as Pierce and Dewey, throughout the 19th century. The varied 

perspectives by many philosophers differentiated the philosophical definition from the definition 

in the practical sense in that the philosophical definition was based on a scientific attitude of 

finding out the truth and would not overturn philosophical questions to the natural sciences. 

However, Halton (2004 p.4) offers a more practical definition of pragmatism as “what works 

today, in a practical sense, may not work tomorrow, and may not work tomorrow because 

conceivable consequences not yet actualised today came to fruition, and may yet come to 

further fruition”. The research paradigm of what works in a practical sense was used to explore 

the means in which certifiers can improve their compliance process in design and construction 

in the certification of building regulations compliance. 

3.8 Research Approach 
 

The research approach used was deductive. Pragmatism supports different research methods 

as an ongoing cycle of deductive, inductive, or abductive reasoning which can produce useful 

and rigorous research (Mitchell, 2018). The deductive approach often adopts syllogisms which 

are problems containing two premises and a conclusion (Shynkaruk and  Thompson, 2006). 

The research was developed from deductive reasoning as there is a premise that improved 

certifier methodologies will improve building regulations compliance and a premise that 

improved building regulations compliance will enhance energy efficiency. Those statements 

lead to the logical conclusion that improved certifier methodologies would enhance energy 

efficiency. Johnson-Laird (1999) suggests deductive performance is persuasive when 

dependent on formal rules of inference or logic, but Evans (1982) suggests logic can be based 

on assumptions and assumptions can be irrational as people can be illogical or irrational. One 

of the mistakes committed in deductive reasoning is misunderstanding the premises as there 

can be a process of thought that there is no logical conclusion to them (Fangmeier, et al., 

2006). Therefore, the top-down logic was clearly reasoned from the ability to make conclusions 

from two statements for certifiers to enhance energy efficiency. As enquiry reveals patterns in 

qualitative data, a researcher can begin evaluating an emerging deductive approach to data 

collection and analysis (Hyde, 2000). Therefore, while traditional qualitative research often 

leads to an inductive approach, a deductive approach was considered the most appropriate 

research approach as pre-determined issues were known in professional practice and the 
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format for a solution to improved energy efficiency was largely deductive from a certifier 

research perspective. 

3.9 Methodological Choice 

Mixed methods were chosen as the appropriate methodology to undertake the research 

methodological choice. According to Gray (2014), inductive and deductive reasoning are not 

mutually exclusive and the use of mixed method designs can corroborate each other and 

strengthen the validity of the findings. The five purposes for using mixed methods are 

triangulation, complementarity, development, initiation, and expansion (Greene, Caracelli and 

Graham, 1989). Triangulation is used in the combination of data drawn from different sources 

and at different times, at different places, or from different people (Flick, 2014). In the research, 

triangulation will be used as a means of validation by viewing research from five complimentary 

viewpoints through observations, a questionnaire survey, a secondary data study, interviews, 

and a focus group. In examining how the certification methods could be improved to enhance 

energy efficiency, mixed methods were considered the most appropriate design to answer the 

research objectives. 

Construction and the built environment can draw on many disciplines including social science, 

natural science, engineering, architecture, management, and construction. It is therefore 

appropriate and is often a desirable design for mixed methods research (Amaratunga, et al., 

2002). However, the use of the mixed methods research approach can be problematic, such 

as when qualitative data is based on unstructured quantitative data. Similarly, if quantitative 

and qualitative research is conducted in tandem, the results are likely to have unanticipated 

outcomes multiplied (Bryman, 2006). The advantages for this system of research “is its 

straightforwardness and opportunities for the exploration of the quantitative results in more 

detail, but the limitations are the lengthy time and feasibility of resources to analyse both types 

of data” (Ivankova, Creswell and Stick, 2006 p.5). The mixed methods study will involve the 

gathering or analysis of both deductive and inductive data where the data will be collected 

sequentially. The research approach can illustrate how a researcher undertakes the research 

such as the methods intended to be used but can also be used to explain why research is 

being undertaken in a particular way (Johnston, 2014). The mixed methods approach will 

establish how certifiers can improve their certification methodologies to improve building 

regulations compliance and thereby enhance energy efficiency. The mixed methods research 

is illustrated in Table 3.5. 
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Table 3. 5: Mixed Methods Research Methodology 

Objectives Plan Tasks Methods Outcomes 
1. To review the state of 
the art of the certification 
process of building 
regulation compliance. 
  

• Review the 
certification 
process  

• Identify key issues 
to define the 
problem 

• Explore the 
commonality of 
issues 
 

• Literature review 
• Interviews 
• Questionnaire 

survey 

Factor identification 
and ranking of the 
critical factors. 

 

2. To explore how 
competence and non-
compliance in site 
observations of 
construction projects 
affect energy efficiency. 
 

• Examine 
competence in 
building control 
projects 

• Examine 
commonality of 
non-compliance 
issues in site 
observations 
 

• Secondary data 
study of building 
projects in building 
control process 

• Site observations 
of building projects 
in professional 
practice 

Ranked competence 
and non-compliance 
issues observed in 
the building control 
process and the 
professional practice 
affecting energy 
efficiency. 

3.To determine how 
accountability in design 
certification and 
construction inspections 
affect energy efficiency. 

• Prioritise the 
compliance and 
energy 
performance 
issues 

• Examine the 
relationships 

 

• Interviews 
• Focus group 

Ranked certification 
issues relating to 
energy efficiency. 

4. To develop the 
Certification, 
Accountability, Design, 
and Inspection (CADI) 
certifier framework to 
deliver effective 
compliance and enhance 
energy efficiency in 
Ireland. 
 

• Develop the 
framework 

• Test the framework 

• Professional 
practice 

Compliance 
framework. 

 
 
3.10 Research Strategy 

The research strategy was adopted from the survey method comprising non-compliance 

observations, a secondary data study, a questionnaire survey, semi-structured interviews, and 

a focus group. Survey research is defined as a “collection of information from a sample of 

individuals through their responses to questions” (Check and  Schutt, 2011, p.160). This type 
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of research can incorporate a variety of methods to acquire participants and data. According 

to Ponto (2015) survey research can incorporate a quantitative research strategy such as a 

questionnaire survey and a qualitative research strategy such as interviews from open-ended 

questions, or both strategies as mixed methods. Similarly, Kelley, et al. (2003) suggest the 

survey approach is a research strategy and not a research method. A combination of research 

methods can provide validation, but, according to Gable (1994), multi-method research may 

not be appreciated as some academic journals encourage pure methods. The initial research 

strategy involved exploratory survey research and the purpose of this research was to gain a 

preliminary insight into the problem through initial interviews and a questionnaire survey with 

the results providing a roadmap to further investigate the issues. The subsequent research 

was an analytical survey to identify the issues with certifying compliance through focused data 

analysis. Kelley, et al. (2003) suggests that the advantages of survey research are based on 

empirical data through real world observations and can be generalisable to a population if 

based on a representative sample. However, the disadvantages include the exclusions of data 

for relevant data and may lack details or depth in the topic.  

3.11 Techniques for Data Collection and Analysis 

Content analysis was the research tool used to interpret and code the textual and graphic 

material. Common issues of non-compliance derived from interviews with certifier participants 

and their views were analysed. The data collection provided the means of triangulation  through 

a systematic process of frequency coding. Drisko and  Maschi (2016) suggest that there are 

three forms of content analysis comprising basic content analysis, interpretative content 

analysis, and qualitative content analysis. Basic content analysis and qualitative content 

analysis were adopted as the most suitable methods to analyse the data as basic content 

analysis was used for the quantitative data. Qualitative content analysis was used for the 

qualitative data analysis. 

3.11.1 Basic Content Analysis 
 

Basic content analysis was used in the observations and secondary data study. It was used 

due to its usefulness in quantitative analytical methods and was deductive in form. Basic 

content analysis is defined as “a research technique for the objective, systematic and 

quantitative description of the manifest content of communication" (Berelson, 1952, p.18). The 

analysis of results in the site observations focused on the use of descriptive statistics to 
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highlight the extent of non-compliance issues affecting energy efficiency being found in a 

varied selection of building projects. The purpose of the site observations analysis was to 

establish the extent of non-compliance found in professional practice construction projects that 

directly and indirectly affect energy efficiency. The analysis of secondary data was also 

numerical and was carried out to investigate the extent of building owners opting out of the 

regulatory process, owners acting as building contractors, and the extent of certifiers acting as 

dual certifiers. 

3.11.2 Qualitative Content Analysis 
 

Qualitative content analysis was used in analysing the interviews and focus group data. The 

research was mainly deductive with predetermined themes to compare. A deductive approach 

is used to test a previous theory or compare categories at different times (Elo and  Kyngäs, 

2008). Content analysis is a practical problem-solving procedure that can be carried out to 

understand, evaluate, and improve professional practice through a mix of pragmatism and 

flexibility in its definition (Altrichter, et al., 2002). The interviews with experienced certifiers and 

specialists of energy efficiency set out to begin a process of exploring how certifiers could 

improve their compliance mechanisms in the certification of compliance. The qualitative 

content analysis research tool was used to determine the presence and frequency of themes 

in the research data. Stone, Dunphy and Smith (1966) included observations in the definition 

and described content analysis as any method for systematically and objectively making 

references and identifying characteristics in text or observations. These definitions were a 

more literal approach and did not include a qualitative approach to content analysis. Qualitative 

content analysis was defined by Kohlbacher (2006) and more recently by Mayring (2014) who 

suggests that qualitative content analysis can derive from a mixed methods approach of 

assigning themes to text and analysing the frequency of the themes as quantitative data. The 

primary intention for content analysis was to validate what was assumed through empiricism 

and observation in design and construction compliance, and then to follow Maying’s approach 

of turning the qualitative data into quantitative data. 

Content analysis is a flexible research method that can be used in inductive, deductive, and 

mixed methods of research frameworks. Qualitative content analysis developed approaches 

similar to validity and reliability for assessing the rigor of the coding and analysis process 

(White and  Marsh, 2006), but Krippendorff (2018) suggests the validation of content analysis 
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is limited to what is not directly observed and evidence that is unavailable. The first procedure 

in the content analysis was unitising and defining the data into various units by coding. The 

sampling process involved probability and non-probability sampling. A probability sampling 

technique is where every member of the population has a known and equal chance of being 

selected and this technique was used in the questionnaire survey where the survey was sent 

by e-mail to all known e-mail addresses of registered certifiers. A probability sampling 

technique was also used in the secondary data study where systematic sampling was adopted. 

However, non-probability techniques were used in the selection of interviewees and focus 

group participants for the qualitative data. The participants in the research were building 

owners, building contractors, building control inspectors, building energy consultants, and 

compliance certifiers. Their knowledge provided invaluable data for identifying compliance 

issues relating to energy efficiency. The interview and focus group research methods were 

inductive in approach using NVIVO for interview coding and the drawing of inferences was 

necessary to establish how the coded data was relevant to the research objectives. The data 

developed from coding to running queries in order to produce conclusions. Code matrix queries 

were developed to form tables and graphs of the data in a simplified and easy to understand 

format.  

The site observations analysis was based on the frequency of non-compliance issues, and the 

secondary data study was based on the frequency of data in the building control process. 

However, as the semi-structured interviews and focus group discussion were qualitative in 

nature, codes and themes were formulated with frequencies in NVIVO. The interview 

participants were grouped into the stakeholder parties to discover if there were inferences 

between the group participants as to how compliance could be improved in the design and 

construction process. The NVIVO data was transferred to a word document and the themes 

were categorised in the way they corresponded to the research objectives. According to Flick 

(2014), the three steps in the analysing process are summarising the content analysis by 

paraphrasing the data, explicating the content analysis by introducing context material for 

clarifying contradictory data, and structuring the content analysis to identify formal structures. 

Krippendorff (2018) suggests six questions that must be addressed in every content analysis 

as illustrated in Table 3.6. 
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Table 3. 6: Six Questions in Content Analysis Research (Adapted from Krippendorf, 2018). 

Which data 
are analysed? 
 

The data analysed were interviews, a questionnaire survey, site 
observations, a secondary data study, and a focus group. 

How are they 
defined? 
 

The data were defined from the research objectives. 

What is the 
population 
from which 
they are 
drawn? 
 

The questionnaire survey had a population of 10,930 certifiers and had 
435 responses; 20 construction projects were involved in the 
observations; 10% (540) construction projects were analysed in a total of 
5,401 projects in the secondary data study. There were 31 interviewees, 
and 8 certifiers were in the focus group.  

What is the 
context of the 
analysed 
data? 

The context in which the data were collected and analysed:  
Objective 1 – To review the state-of-the-art of the certification process of 
building regulations compliance. 
Interviews with 10 stakeholders; questionnaire survey with 435 building 
regulation certifier respondents. 
 
Objective 2 – To explore how competence and non-compliance in 
construction projects affect energy efficiency. 
Site observations of non-compliance in 20 construction projects 
analysed. 
10% (540) of the 5,401 projects in the secondary data regarding 
competence analysed. 
 
Objective 3 – To determine how accountability in design certification and 
construction inspections affect energy efficiency. 
Interviews with 31 participants; focus group with 8 certifiers. 
 
Objective 4 – To develop the Certification, Accountability, Design, and 
Inspection (CADI) certifier framework to deliver effective compliance and 
enhance energy efficiency in Ireland. 
Research data analysed. 
 

What are the 
boundaries of 
the analysis? 

The boundaries were limited to projects and stakeholders involved in the 
building process or certification of design and construction compliance. 
 
 

What is the 
target of the 
inferences? 

The target of the inferences were certifiers of building regulations 
compliance. 
 

 

The units of data collection in the research would specifically focus on design and construction 

issues affecting energy efficiency. The initial research questions were adopted from Kipling 

(1998) and provided the basis of the of what, why, when, how, where and who. Trafford and  

Leshem (2008) describe the data required to be collected in Table 3.7. 
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Table 3. 7: Methods of Data Collection Questions (Cited in Trafford and Leshem, 2008, 
p.99). 

Data 
Required to 
be Collected 

Why Data is 
Significant to 
the Research? 

Where the 
Data are 
Held 

How 
they are 
Held 

Who or 
What 
Holds 
Them 

How Many 
Data are to 
be 
Collected 

How the Data 
are to be 
Accessed 

How the 
Data will be 
Analysed 

 
Problem Discovery and Definition 

Stage 1 
interviews 
 

To examine the 
compliance 
issues identified 
in the literature 
review. 

Certifiers 
and legal 
experts 

Opinions Certifiers, 
local 
authority 
inspector, 
and legal 
experts 
 

10 
interviews 

Analyse the 
interviews 

Qualitative 
content 
analysis 

Stage 1 
Questionnaire 
Survey 

To determine 
commonality of 
the issues that 
were identified in 
Stage 1 
interviews.  

Certifiers Opinions Certifiers 435 
respondents 

Questionnaire 
survey 
analysis 

Quantitative 
data 
analysis 

 
Planning the Research Design 

Stage 2  
site 
observations 

To identify 
building 
regulations non-
compliance 
issues affecting 
energy 
efficiency. 
 

Prof. 
practice 

Issues 
recorded 
on site 

Prof. 
practice 

20 
construction 
projects 

Analyse non-
compliance 
issues 

Basic 
content 
analysis 

Stage 2 
secondary 
data study 
 

To identify how 
competence in 
construction 
projects affect 
energy 
efficiency. 
  

BCMS Online  Database 540 projects 
being 10% 
of the 5,401 
construction 
projects 

Analyse the 
data 

Basic 
content 
analysis 

Stage 2 
interviews and 
focus group 
 

To determine 
the key design 
and construction 
issues affecting 
energy 
efficiency. 

Certifiers Opinions Certifiers, 
energy 
consultant, 
builders, 
building 
owners, 
building 
control 
officers 

31 
Interviews 
and a 
focus group 
of 8 certifiers 

Analyse the 
interviews and 
focus group 

Qualitative 
content 
analysis 

 
Developing a Framework 

Stage 3 
developing a 
compliance 
framework 

To develop a 
framework for 
certifying 
compliance for 
enhancing 
energy 
efficiency. 
 

Research 
data  

Data Data Data from 
above 
collection 

Analyse the 
questionnaire, 
BCMS data, 
secondary 
data study, 
interviews, 
focus group 

Qualitative 
content 
analysis,  

Validating the 
compliance 
framework 

To establish if 
the framework 
solves the 
problem. 
 

Research 
data 

Data Data Data from 
above 
collection 

Project 
selected from 
professional 
practice 

content 
analysis 
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3.11.3 Validity 
 
Validity means that an instrument measures what was intended to be measured and reliability 

is what it set out to measure (Gray, 2013). The exploratory research interviews addressed 

validity by concentrating on compliance in all parts of the building regulations at the time of the 

initial interviews and questionnaire survey, but subsequently changed as the research 

developed. Validity refers to how accurately the research is measured, and a test is valid if it 

measures what it claims to measure (Mohajan, 2017). Validity can be questionable in 

quantitative research when the sample size is low or is based on subjective, interpretative, or 

contextual data. However, descriptive validity is an essential element of research data as it 

contains an accurate account of what was said, whereas interpretative validity reports how well 

the researcher portrays the interviewees’ meanings of their experiences (Thomson, 2011). The 

secondary data obtained in the research was systematically analysed with every tenth project 

to ensure it was valid and could be rechecked. In the semi-structured interviews, some 

questions were asked in a biased format, but to ensure descriptive validity, all the interview 

questions were included in the transcript to illustrate the validity of the semi-structured 

interviews.  

 

3.11.4 Reliability 
 
Reliability was addressed by consistency in the questions of the certifier interviews. Probing 

questions were only asked in addition to the pre-selected questions when matters of interest 

required further investigation. The interviewer is an important part of eliminating bias by 

standardising the interviews with time and questions among all the interviewees. Oppenheim 

(2000) suggests avoiding careless prompting and biased probing. Prompting and biased 

probing was avoided as the interviewees were only asked to clarify or elaborate on information 

that might be misinterpreted to provide an accurate description of the interview. Reliability is 

the consistency of the measured data, and it is attained if the same result can be achieved 

using the same method under the same circumstances (Roberts and  Priest, 2006). According 

to Krippendorff (2018), the three types of reliability pertinent to content analysis are stability, 

reproducibility, and accuracy. Stability is the measuring of instruments over time, and a 

measure or test is repeated at a future date. The secondary data study analysed data over a 

six-month period and the site observations of non-compliance conducted over a two-year 

period provided reliability. Reproducibility is when the results are replicated by another coder 

and accuracy is where the classification of the text refers to a standard or norm.  
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3.11.5 Credibility 
 
Credibility refers to the extent to which the research is believable. It links the findings with 

reality to demonstrate truth. The two techniques available to demonstrate credibility were 

triangulation and member checking. The research member checking was used to explore the 

credibility of the results by presenting secondary data and observations data to check for 

accuracy and resonance with their experiences. The basic content analysis used in the 

quantitative data was credible as it could be checked and verified by external sources. 

However, in qualitative content analysis, the main issue to achieve rigor and credibility is to 

make the results as trustworthy as possible (Bengtsson, 2016). A disadvantage to qualitative 

content analysis is that it involves a level of interpretation which affects the reliability and 

credibility of the results and conclusions. The assessment of verbal credibility encompasses 

several methods used to evaluate the credibility of statements by examining their content 

(Bogaard, et al., 2014). For this reason, triangulation was used in different data collection 

methods and source triangulation was used by interviewing different groups in the same 

method.  

3.11.6 Trustworthiness 
 
Trustworthiness in research is about establishing credibility or confidence in the truth of the 

researcher’s findings. “Trustworthiness was described for the main qualitative content analysis 

phrases from data collection to the reporting of results” (Elo, et al., 2014, p.1). According to 

Lincoln and  Guba (1985), trustworthiness in qualitative research supports the argument that 

the findings are significant. Trustworthiness was an important element in the research as it 

was conducted through inductive content analysis, where the categories were created from 

the raw data. The trustworthiness of qualitative research comprises concepts such as quality, 

authenticity, and truthfulness of the findings (Kyngäs, Kääriäinen and Elo, 2020). The findings 

were authentic and truthful to provide trustworthy research. 

3.11.7 Interviews – Stage 1 
 

The literature review and initial site observations provided the basis for formulating the 

exploratory interview questions. The interview process was based on pre-determined 

questions in 10 semi-structured interviews. Longhurst (2003) suggests semi-structured 

interviews should develop in a conversational manner and offer participants the opportunity to 

explore the issues they feel are important. To acquire the data required for the research, 
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interviewees were encouraged to talk freely as the interviewer, being familiar with non-

compliance issues and the risk of litigation, could conduct an informed discussion. According 

to Hove and  Anda (2005), the qualities for good semi-structured interviews are good 

preparation, interview skills, good interview interaction, and using the appropriate recording 

tools. These qualities were undertaken with ethical considerations. The participants were 

informed that their consent would be required, they could withdraw from the research at any 

time, their anonymity would be protected, and confidentiality would be respected. They were 

informed that the interviews would be recorded and were given the Participation Consent Form 

(PCF), as illustrated in Appendix 1, and the Participatory Information Sheet (PIS), as illustrated 

in Appendix 2. The questions were e-mailed to interview participants before the interviews took 

place to give them time and preparation to think about the questions that would be asked. 

 

Pilot interviews were conducted with two certifiers to provide an iterative process of early data 

collection and analysis followed by sampling and analysis procedures after questions were 

modified from the pilot case analysis. The results indicated that the certifiers would have 

preferred the interview questions to be e-mailed to them before the interview to give them time 

to consider their responses to the questions. When questioning certifiers about non-

compliance issues, they found it difficult to think of the main issues when the question was 

posed. The pilot interviews were useful in understanding that the amount of information 

requested in the roles and experience section were too extensive and the questions asked in 

the non-compliance section were too vague. A refinement of the pilot questions was useful in 

determining the structure of the final questions into four areas of specific enquiry. 

 

The formal semi-structured interviews were designed to ask six building regulation certifiers 

questions about the building control process, building regulations compliance, design issues, 

construction issues, and certifiers’ risk of litigation. The questions were designed to explore 

the issues encountered by certifiers since the BC(A)R 2014/2015 legislation was enacted, the 

appropriateness of the Building Regulations mechanism for delivering energy efficiency, non-

compliance in design and construction, the criteria for recommending a process, and 

suggested improvements to the design and construction process. The exploratory interview 

questions illustrated in Appendix 3 were the structured set of questions in the face-to-face 

interviews that took place at interviewees’ places of work between 10th January 2018 and 28th 

February 2018. Follow-up questions were added when some answers required clarification or 

were matters of importance. These interviews were followed by an interview with a local 
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authority inspector and three legal experts knowledgeable in the building control process. The 

questions were designed to explore the building control process from the local authority 

perspective and certifiers’ litigation risk from a legal perspective. The face-to-face interviews 

took place between 10th March 2018 and 25th May 2018 at interviewees’ places of work. The 

Legal Expert interview questions in Appendix 4 were conducted with a barrister, a solicitor, and 

legal insurance expert, who were experienced in certifiers’ litigation risk and the impact of the 

building control process. The face-to-face interviews were recorded and transcribed.  

 

The transcribed interviews were prepared for NVIVO software analysis. In the content analysis 

research of the interviews, the coding categories were pre-determined as issues were 

identified in the site observations and Stage 1 research prior to the interviews being analysed, 

but new codes were also formulated from the interviews. The relevant words, sentences, and 

paragraphs were coded. The codes were identified in each interview and the “Query” tool was 

useful in identifying patterns when scanning for word frequency, which identified additional 

codes. The NVIVO visualisation tools identified maps of relationships between the codes. The 

codes were grouped to form categories and aggregate coding from children codes provided 

the frequency of references in each theme.  

The codes included concepts, differences, opinions, processes, and issues relevant to the 

research. The codes were considered relevant if they were important, repeated, or surprising. 

The codes were designed to identify the conceptualisation of underlying patterns in the data. 

Themes were created by grouping the codes and some codes that were considered less 

important were dropped. The themes had objective characteristics such as building control and 

design issues but also had more conceptual characteristics such as inexperience and 

incompetence. The code content was transferred into a word document.  

Coding was synopsised and some codes were discounted as they were considered 

unimportant to answer the research objectives. The remaining data with theme groupings were 

further grouped into the main categories of the research objectives, which were the compliance 

process, planning process, design process, and construction process. Each of the interviews 

was synopsised and tables were formed from the findings. The results represented 

interviewees’ descriptions of objective characteristics and conceptual characteristics as a 

frequency of each topic. A frequency analysis was conducted between the groups of interview 

participants and a comparison analysis was conducted between the groups to investigate if 
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there was a pattern coming from the groups. The four stages of content analysis are illustrated 

in Table 3.8. 

Table 3. 8: Stages of Content Analysis (Adapted from Edhlund, 2011) 

Stage 1: Descriptive Project details, sources, attributes, values, classifications 

 

Stage 2: Topic Identifying obvious topics, creating initial codes 

 

Stage 3: Analytic Merging codes into hierarchies, data sets, models and 

relationships, using queries, running queries, matrix coding 

query, cross-case query analysis 

 

Stage 4: Drawing conclusions Verification, developing theories 

 
The purpose of the data analysis was to uncover patterns that could be tested. Qualitative 

content analysis is a research methodology for observing data for patterns. According to O'Neill 

(2013), the steps adopted for content analysis through NVIVO are merging nodes into 

hierarchies, developing the data, using word queries, and creating a visual model and cluster 

analysis. The clustered nodes developed the categories and themes that were explored in 

cluster diagrams. The patterns in the themes were explored using cross-tabulated coding 

intersections between codes and participant attribute values. 

To gain an understanding of the issues in the certification of building regulations compliance, 

a comparative analysis was conducted between the issues identified by the participants and 

their professional occupational attributes. The analysis was conducted in NVIVO using the 

“Crosstab” query. The results of the query would show the patterns of thought between the 

professions.  

3.11.8 Questionnaire Survey – Stage 1  

To determine the population of respondents to be included in the questionnaire survey, 3,105 

architects were registered with the Royal Institute of Architects of Ireland, 7,389 chartered 

engineers were registered with Engineers Ireland, and 436 building surveyors were registered 

with the Society of Chartered Surveyors Ireland. The total number of building regulation 

certifiers qualified to act as design and assigned certifiers under BC(A)R 2014 was 10,930. 
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The calculation of the sample size was calculated as follows: 

Confidence Level 95% 
Population Proportion 0.5 
Margin of Error 0.04 
Population Size 10,930  
Alpha / 2 (1-0.95)/2 = 0.025 
Z Score 1 – 0.025 = 1.96 
 
N = Z2 x p (1-p) N = (1.96)2 x 0.5 x (1-0.5) = 600.25 / 1.054 = 569 
 e2 x N (0.04)2 x 10.930 
  

With a confidence level of 95% and a margin error of 5%, the sample size required was 569. 

Due to the General Data Protection Regulation (GDPR) it was not possible to acquire all the 

names and addresses or e-mail addresses of the 10,930 certifiers. The final list of certifiers 

was acquired from colleagues and e-mail addresses were acquired through previous contact 

lists retained by the researcher. It was also useful that the survey had a snowball effect 

whereby certifier colleagues passed on the questionnaire survey to other certifiers. The 

number of questionnaire surveys sent to the respondents by e-mail was 1,275, but only 435 

responses were received. However, the calculated population size does not allow for certifiers 

who are not working as certifiers or those who may have retired. Therefore, the responses 

were considered satisfactory.  

The questionnaire survey questions were formulated from the literature review, site 

observations, and findings from the exploratory interviews. A pilot survey was conducted and 

sent to certifier colleagues. It was important to trial the questions as unclear or double meaning 

questions could have threatened the validity of the survey. The testing of a questionnaire is 

critical for identifying issues for respondents and interviewers. Brancato, et al. (2006) suggest 

misinterpreting the meanings of questions can be problematic for respondents while missing 

data can be problematic for interviewers. The questionnaire sent in the pilot test highlighted 

issues with the length of the questionnaire, the request for unnecessary personal information, 

and irrelevant questions. The early draft requesting a considerable amount of personal 

information would not have furnished any useful data for the research. The pilot survey that 

was not used is illustrated in Appendix 5.  

The feedback of the pilot survey identified several issues to be amended, such as overlapping 

years of respondents’ experience. It was noted from the responses of certifiers that the length 

of the questionnaire in its original format would have considerably lessened the number of 
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participants returning the survey. The pilot test questions, and the length of the survey were 

amended and redistributed to certifiers for additional responses. The responses proved 

invaluable in spotting errors to timelines. The early draft questionnaire was designed in 

Microsoft Word and proved time-consuming as the responses with various writing styles were 

difficult to decipher and the data had to be uploaded to an Excel document for data analysis.  

The final internet-based questionnaire survey was acquired from Google Forms. The 

quantitative questionnaire survey illustrated in Appendix 6 was constructed and sent to the 

wider professional certifier professions by e-mail. The list of certifier e-mail addresses was 

obtained from personally known certifiers, certifiers participating in educational courses, and 

professional body websites supplying certifier contact information that was available for public 

viewing. The internet-based questionnaire was based on the analysis of the pilot study 

questionnaire and was restructured to ensure a reasonable return of responses. The 

questionnaire contained closed or multiple-choice questions. The advantages of closed 

questions are that they are restricted to a finite set of responses, quick and easy to answer, 

and easy to code, but Siniscalco and  Auriat (2005) suggest there are also disadvantages in 

that they can introduce bias by forcing answers from the alternatives given and they do not 

allow the respondents to develop their ideas. In designing the questionnaire, the questions 

should be easy, pleasant to answer, and grouped together on the same subject (Krosnick, 

2018). Therefore, the questionnaire topics were grouped into four sections of roles and 

experience, compliance procedures, certifier litigation risks, and areas prone to non-

compliance of building regulations.  

Malhotra (2006) suggests that the questions should be limited to what the respondents are 

able to answer. The questions were selected for assigned or design certifiers in the certification 

of compliance and their risk of litigation, but it was envisaged that some chartered engineers 

would not be capable of answering the questions if they were non-construction-related 

engineers. To eliminate this risk, the questionnaire survey was sent to construction-based 

chartered engineers and certifiers of compliance. The data were collected, and the responses 

were analysed. 

The triangulation of the data from Stage 1 research derived from observations, semi-structured 

interviews, and the questionnaire survey. The triangulated data provided the basis to define 

the research question. The Stage 2 research was condensed into an in-depth investigation 

into the certification of compliance that relates to energy efficiency. Further research was 



Page 96 of 320 
 

necessary to identify how certifiers could improve their compliance methodologies in both 

design and construction. The data collection methods in Stage 2 research were observations, 

secondary data study, interviews, and a focus group.  

3.11.9 Site Observations – Stage 2 
 
Basic content analysis was used in the the observations as non-compliance was explicitly 

defined through notes and photographs analysed from the site visits. The site observations 

data were carried out to determine the extent of general building regulations non-compliance 

in 10 construction projects carried out in professional practice involving both domestic and 

commercial developments over an eight-month period. Further site observations of non-

compliance specifically relating to energy efficiency were carried out on 10 domestic projects 

over a 16-month period. The data were collected from standard site inspection compliance 

reports in the normal operations of professional practice. Compliance issues were documented 

in each of the construction projects and, while non-compliance issues were subsequently 

rectified, it did provide an illustration of areas prone to non-compliance. The initial site 

observations were conducted in Counties Limerick and Clare, involving 10 commercial and 

domestic projects between 1st November 2017 and 1st July 2018. The additional site 

observations in 10 domestic projects were carried out between 1st July 2018 and 31st October 

2019. The latter domestic project observations were due to a change of employment where 

the researcher pursued a career in academia and continued to work in an architectural 

technology company for domestic projects only. The non-compliance issues were noted during 

construction visits as illustrated in Appendix 7 and photographs were taken of compliance 

issues in all parts of the building regulations as illustrated in Appendix 8. However, as the 

research developed, energy efficiency became the focus of the research and the site 

observations specifically relating to energy efficiency are illustrated in Appendix 9.  

 

To reduce the extensive amount of information in each project, it was decided to analyse the 

final compliance reports or snag lists in each project. However, photographic evidence of non-

compliance issues encountered on each site visit and at the snagging stage was used in the 

analysis of each project. The data was put into NVIVO software to analyse the data by basic 

content analysis as the analysis could classify the textual and photographic material and 

reduce it to more relevant manageable data. The non-compliance issues observed provided 

the basis for further exploration to establish if these issues were encountered by the research 

participants. This analysis was necessary for the benefit of NZEB certifiers to determine what 
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parts of the building regulations affecting energy efficiency were prone to non-compliance. This 

analysis would also triangulate with interview participants’ suggestions of non-compliance. The 

analysis was accurate and could be easily reproducible. While site observations are subjective 

to the certifier, the use of notes and photographs in the recorded observations made the 

analysis of the data reliable as the results could be reproduced by others. The observations of 

non-compliance were recorded in total over a 24-month period. 

3.11.10 Secondary Data Study – Stage 2 
 
The BCMS is an online platform for uploading information and documentation of construction 

projects at commencement and completion stages. The study was designed to determine if 

work practice competencies conducted in the building control processes could affect energy 

efficiency. The study, illustrated in a snapshot of projects in Appendix 10, examined the extent 

of building owners opting out of the regulatory process, building owners acting as building 

contractors, and certifiers acting as dual certifiers. These work practices would highlight the 

competencies of building contractors and certifiers that may adversely affect energy efficiency. 

The BCMS provides detailed information of all building project commencements since 2014, 

and each commencement notice provides specific details of each project. There are 

approximately 11,000 commencement projects each year in Ireland, and it was decided that a 

BCMS analysis over a six-month period of commencements would be sufficient to indicate the 

work practices adopted by certifiers, building owners, and building contractors. There were 

5,401 commencement notices issued in the BCMS in 31 local authorities between 1st 

November 2017 and 30th April 2018. The sample size was calculated as follows: 

 

Confidence level – 95% 
Population proportion – 0.5 
Margin of error – 0.04 
Population size – 5,401  
Alpha / 2 – (1-0.95)/2 = 0.025 
Z score – 1 – 0.025 = 1.96 
 
N = Z2 x p (1-p) = 1 + (Z2 x p (1-p) = N = (1.96)2 x 0.5 x (1-0.5) = 600.25 / 1.11 = 540 
 e2N e2 N (0.04)2 x 5,401  
  
With a confidence level of 95% and a margin error of 5%, the sample size required was 

calculated at 540, which represents 10% of the overall population size. For a sample size to 

be well balanced, researchers should justify their sample size before the data is collected 
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(Lakens, 2022). It would be too time consuming to measure the entire population of data, 

comprising 5,401 projects. There were limited resources having one researcher. There was 

sufficient data in the selected sample size to attain a desired level of accuracy and the 

calculated sample size was based on a calculation method with an intent to communicate the 

result honestly. 

 The data was available online but was not available in paper format to input into NVIVO. 

Therefore, the data were analysed manually. The quantitative research was based on 

probability sampling of projects with the intention that the chosen sample was based on a 

representative sample of the overall number of projects in the study. Probability sampling 

includes random sampling, stratified random sampling, cluster sampling, stage sampling, and 

systematic sampling. Random sampling is as the name suggests, takes a random sample of 

the entire study. Stratified random sampling is when several units are selected from each 

stratum of the study. Cluster sampling uses a cluster of data that could be taken with other 

clusters of data and multistage sampling is an extension of cluster sampling involving random 

selections at more than one stage (Gray, 2014). However, the random or stratified strategies 

were not chosen as the results could not be checked and verified. As certifiers often submit 

several commencement notices at the same time, cluster sampling strategies were not 

selected because the overall result may become unrepresentative when certifiers submit 

commencements in bulk. Systematic sampling was chosen for this research, with every tenth 

project chosen for the sample. The first project, eleventh, twenty-first, etc. were chosen and 

every subsequent tenth project was the sampling interval. This sampling strategy is outlined in 

Fig. 3.6. 
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Fig. 3. 6: Systematic Sampling from the Listed Population (Source: Grey, 2014, p.212). 

 

3.11.11 Interviews – Stage 2 
 

The observations and secondary data study provided the basis for formulating the interview 

questions in Stage 2. The issues of certifying compliance were explored with 31 interview 

participants involving building owners, building contractors, building regulation certifiers, 

building control officers, and energy consultants. The face-to-face interviews were carried out 

between 15th June 2019 and 13th March 2020. The interview questions were appropriate for 

the interview participants’ knowledge. The certifier interview questions are illustrated in 

Appendix 11 (Building Owners), Appendix 12 (Building Contractors), Appendix 13 (Building 

Energy Rating Assessors), Appendix 14 (Building Regulation Certifiers), Appendix 15 (Building 

Control Officers), Appendix 16 (Wastewater Certifiers). The 10 participants in Stage 1 were 

interviewed and questioned regarding the Stage 2 topics, and a further 21 participants were 

interviewed for the pre-determined topics of investigation. As the interview participants were 

from a diverse range of professions, the same questions were not asked of all participants. 

Questions relating to stakeholder’s involvement or profession were only asked if they were 

relevant to their profession as illustrated in Table 3.9. The interviews were recorded and 

transcribed before being coded with NVIVO software for data analysis. 
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Table 3. 9: Topics of Discussion with Participants 

BRC Building Regulation Certifiers BO Building Owners 
LC Legal Experts BC Building Contractors 
WC Local Authority Wastewater Certifier AC Airtightness Certifier 
BCO Building Control Officers BER  Building Energy Rating Certifier 
LAI Local Authority Inspectors IC  Insulation Consultant 
EC Energy Certifiers   

 

 BRC 
(11) 

LC 
(3) 

WC 
(1) 

BCO 
(3) 

LAI 
(1)  

EC 
(2) 

BO 
(3) 

BC 
(4) 

AC 
(1) 

BER 
(1) 

IC 
(1) 

Process            
Compliance process x x x x x x   x x  
Building control process x x x x x x x  x x x 
Planning process x   x x x   x x  
Certifier litigation risk x x x x x x   x x x 
Certifier roles x   x x    x x x 
Design 
Wastewater   x         
Rural design guidelines  x   x x x x   x  
Architectural detailing x     x   x x x 
Resistance to moisture x     x   x x x 
Thermal bridges x    x x   x x x 
Part L calculations x     x   x x  
DEAP information x   x  x   x x  
Airtightness x    x x   x x x 
Competence x   x x    x x  
Knowledge and skills x   x x  x x x x x 
Accountability x   x x   x x x x 
Inspection plan x           
Work practices x   x x  x x x x x 
Construction 
Direct labour x           
Materials x   x x  x x x x x 
Workmanship x   x x  x x  x x 
Resistance to moisture x       x x x x 
Insulation x    x  x x x x x 
Ventilation  x    x  x x x x x 
Airtightness x    x  x x x x x 
Thermal bridges x    x x x x x x  
Knowledge transfer x       x x  x 
Compliance documents x  x x x x x x x x x 
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3.11.12 Focus Group – Stage 2  
 
The analysis of the site observations, secondary data study, and semi-structured interviews in 

Stage 2 of the research provided the basis to formulate the questions for the focus group. The 

focus group discussion carried out on 20th October 2020 was designed to validate the issues 

obtained from the semi-structured interviews. The issues to be discussed were associated with 

the certification of compliance, energy efficiency, and the risk of litigation associated with the 

building control process. The discussion was conducted and recorded on MS Teams due to 

the COVID-19 restrictions. The topic of discussion and questions were prepared before the 

discussion took place. A note taker was not appointed as the discussion was recorded 

electronically. The focus group that took part online consisted of eight building regulation 

certifiers involving an architect, two chartered engineers, three building surveyors, a local 

authority inspector, and two construction certifiers. Two of the certifiers involved in the 

interviews were also involved in the focus group, but six of the certifiers were not interviewed. 

The reason for the focus group discussion was explained to the participants and their consent 

was acquired before the discussion. Each participant introduced themselves and the questions 

were asked. The focus group data were transcribed by MS Teams, and it was subsequently 

analysed by qualitative content analysis, which involved analysing the data in small units to 

interpret and understand them by identifying special characteristics. The findings provided the 

basis for identifying the issues and presenting solutions to improve the compliance process. A 

synopsised transcript of the discussion is illustrated in Appendix 17. 

 

3.12  Research Limitations 
 

The limitations to the research included the site observations. The researcher’s change of 

employment into academia meant the site observations in the second year were limited to 

domestic projects being undertaken in a small architectural technology and building surveying 

company. The site observations were conducted without the use of a standardised checklist. 

The format used for non-compliance detection was based on recognising non-compliant issues 

visually. Experienced certifiers with extensive knowledge of the building regulations may not 

use a standardised checklist on site and instead use their knowledge and experience to identify 

and rectify non-compliance. The amount of documentation acquired from the site observations 

was extensive. To reduce the amount of information, it was decided to analyse the final 
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compliance reports or snag lists in each project. However, photographic evidence of non-

compliance issues encountered on each site visit and at the snagging stage was used in the 

analysis of each project. 

In the Stage 2 semi-structured interviews, building owner participants were selected from the 

non-regulatory process only as they were responsible for building regulations compliance. 

Therefore, they were only asked questions relating to the energy efficiency of dwellings in the 

non-regulatory process. However, all other participant groups were asked questions about 

both the regulatory and non-regulatory process involving commercial and domestic projects. 

3.13 Ethical Considerations 
 

Ethics involves character or custom and what amounts to ethical behaviour exists in a grey 

zone from what is right and what is wrong (Partington, 2002). The ethical focus on research 

practice is where the end never justifies the means and where ethical principles are never 

compromised. The problem with a moral view is that people can be treated as irrelevant to 

ethical judgement (Hammersley and  Traianou, 2012). Ethical research is viewed as legitimate 

if it leads to the end (Gray, 2013), but Murphy and  Dingwall (2001) suitably state that the most 

ethical controversies are in practice and not in principle. There were ethical considerations 

attached to this undertaking before conducting the research. The data was sourced from mixed 

methods using a deductive and inductive approach. Ethical considerations throughout the 

research structure were evaluated and accommodated. In the deductive research, the 

secondary data study was widely available to the public, but in the inductive research, the 

anonymity of the participants and the construction projects were maintained. However, written 

permission was obtained from the research participants. Therefore, ethical consideration was 

considered before the research was carried out. According to Gray (2013), there are ethical 

principles that need to be observed as the research must not harm participants from ridicule, 

embarrassment, or mental, emotional or physical stress. It was also necessary to ensure 

participants were informed of the research and that they had a right to withdraw their 

participation at any time. Respect was paid to participants’ privacy to ensure they remained 

anonymous, that their private affairs were not intruded upon, and that all the information given 

to them was truthful.  

The semi-structured interviews and focus group participants required ethical consideration 

before and after the interviews and focus group took place. The questions were carefully 
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considered before the interviews took place to ensure the data were gathered constructively. 

It was necessary to ensure that the data gathered would not cause harm or defame anyone 

and would be defensible from a moral point of view. It was also necessary that all participants 

were informed of the extent and publishing of the research as informed consent is absolute for 

all participants in the research (Behi and  Nolan, 1995) . Informed consent contains how much 

information is given and issues such as permission and the permission of their employers might 

be necessary to conduct an ethical interview. Informed consent also involved the voluntary 

participation of subjects and their right to withdraw from the interview at any time (Kvale, 2008). 

The failure to design research with ethical protocols can harm participants and result in 

unbiased or misleading results. According to Burton and  Steane (2004), it can also expose 

the university’s reputation. Therefore, all participants in the questionnaire survey were 

informed in the first page of the survey, while interviewees and the focus group were given a 

Participation Information Sheet (PIS) and a Participation Consent Form (PCF) which they had 

to sign prior to the research being conducted. Therefore, the ethical considerations of all 

participants in the research were considered before and after conducting the research. 
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Chapter 4 – Stage 1 Analysis 
 

4.1 Introduction 
 

The research analysis was divided into two parts where Stage 1 reviewed the compliance 

certification process, involving all parts of building regulations compliance. This analysis would 

define the research problem to proceed to Stage 2 of the research. Stage 1 analysis was 

designed to identify the key issues affecting compliance in the planning and building control 

processes. The methods used to define the problem were semi-structured interviews involving 

10 participants and a questionnaire survey involving 435 participants. 

The compliance certification process changed when the regulatory process was introduced in 

2014, which made building contractors and building regulation certifiers responsible and 

accountable for building regulations compliance. A further amendment to the building control 

process in 2015 permitted building owners to opt out of the regulatory process. The research 

was designed to explore the issues in the regulatory and non-regulatory building control 

processes as both involve different certification methodologies for certifiers. The research 

would also investigate how certifiers were affected by the planning process and certifiers’ risk 

of litigation. The findings were expected to aid the literature review in providing a basis for 

defining the research problem. The pilot questionnaire survey and pilot interviews were 

conducted to enable an iterative process of examining the early results to inform the sampling 

and analysis procedure. The back-and-forth procedure was designed to ensure constant 

analysis and revision of the research methodology throughout the study. The procedure of 

examining the inferences and results of the research methods in the study was useful to 

identify patterns in the data. 

4.2 Interviews 
 

The interview questions were developed from the literature review and the review suggests 

that the certification process is unique in Ireland and not used anywhere else in the world as 

certifiers are required to certify compliance of their work and the work of others. Dennehy, 

Kennedy and Spillane (2021) suggest that BC(A)R 2014 had a positive effect on the 

construction industry as it eliminated bad practice and increased accountability from certifiers 

of building regulations compliance. However, it could be argued that BC(A)R 2014 had a 
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negative effect on the certifier professions such as architects, building surveyors, and 

chartered engineers from a litigation risk perspective as they are subject to certification 

misstatement if non-compliance is subsequently found. The interviews were designed to 

establish what elements of the certification process had a positive or negative effect on 

certifiers. The certifier participants were selected from the professions who could perform the 

roles of design certifier or assigned certifier, but excluded professions such as architectural 

technologists, technicians, engineers, and surveyors who were not registered under the 

Building Control Act 2007 to act as design certifiers or assigned certifiers. Semi-structured 

interviews were the most appropriate data collection method for the exploratory research to 

probe more detailed responses from the interviewees.  

The first stage of the research involved conducting semi-structured interviews with 10 

stakeholders who have knowledgeable in the certification process. Two architects, two building 

surveyors, and two chartered engineers were selected as research participants to represent 

assigned certifiers and design certifiers in the regulatory process as they could identify issues 

in the certification process. Three legal experts were selected to give their opinion on whether 

certifiers have an increased litigation risk since BC(A)R 2014 was introduced. A building control 

officer was also selected to give his opinion on changes to the building control procedures from 

a local authority perspective. Each interview took approximately 1 hour and 30 minutes, but 

the building control officer interview was only 20 minutes as information was limited. The 

interview participants illustrated in Table 4.1 were selected from different genders, 

occupations, locations, and experience to acquire a broad knowledge and view of opinions in 

the certification process. 

Table 4. 1: Interview Participant Attributes 

 Gender Occupation Experience (years) 
1 Male Building surveyor 30+ 
2 Male Solicitor 21–30 
3 Male Building surveyor 30+ 
4 Male Architect 11–20 
5 Male Chartered engineer 11–20 
6 Male Chartered Engineer 21–30 
7 Female Solicitor and lecturer 21–30 
8 Male Local authority inspector 1–10 
9 Female Barrister 11–20 
10 Male Architect 11–20 

 

Familiarity in the research topic is essential to assess responses and be capable of further 

investigation of the topic with follow-up questions (Hopf, 2004); however, Nunkoosing (2005) 
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suggests that the difficulty with acquiring information from interviews is that it is difficult to 

distinguish truth from authenticity and that it should not be taken for granted, but instead should 

be used as a data collection tool. However, the interview participants were work colleagues 

from similar work practices who were experienced in compliance issues and truth was 

considered as being acquired as there was no reason why respondents would deviate from 

the truth when there was no conflict of interest or benefit from deviating from the truth. 

Protection against subjective involvement in the interview was one of the challenges in the 

reliability of responses and therefore, to guard against unreliable responses care was taken to 

avoid contributing on the topic. Pilot interviews were undertaken with two certifier participants 

to evaluate the questions and responses. This formed the basis for formulating the questions 

for the certifiers’ semi-structured interviews and the legal expert interviews. The interviews 

were transcribed and analysed in NVIVO software, and the 10 interviews were coded with 

nodes as illustrated in Fig. 4.1.  

 
Fig. 4. 1: Interview Coding 
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4.2.1 Topic Analysis 
 
This stage of the analysis involved developing themes from the data. Nodes were created from 

the transcripts in colour-coded stripes to provide an overview of how the nodes relate to each 

other and thus provided emerging themes. Predefined categories were developed from the 

issues experienced in professional practice and the literature review. However, new categories 

were developed from nodes formed in the data. Node cluster diagrams were developed to 

illustrate how specific categories could be formed. For example, the cluster diagrams showed 

how the categories of training and experience were closely related and they formed the theme 

competence. From a total of 807 participant references, a total of 68 nodes, 8 categories, and 

4 themes were developed.  

4.2.2 Interview Responses  
 

The interview responses illustrated in Table 4.2 give an overall view of the questions and 

answers as well as an indication of the percentage of certifiers that agreed or disagreed with 

the question asked. The six certifiers and the local authority officer were asked if they believed 

that the BC(A)R 2014 regulatory process was effective for achieving building regulations 

compliance. Five certifiers and the local authority officer believed the process was effective, 

but one certifier believed the process was ineffective for achieving compliance as it was 

designed to be a process for ensuring accountability and responsibility. When asked about 

whether the regulatory process was effective for delivering energy efficiency, four certifiers 

believed the building regulations were appropriate for delivering energy efficiency, but two 

certifiers did not agree as they believed energy efficiency was not dependent on the building 

regulations. The certifiers were asked if the BC(A)R 2015 non-regulatory process should end. 

Five of the certifiers believed the process should end, but one certifier believed the process 

should continue as it was useful and inexpensive for clients in small domestic projects. “This 

was the knee jerk reaction. An Irish solution to an Irish problem. So, I think it's a retrograde 

step” (A02). The certifiers were which criteria they consider as important when recommending 

to clients whether to opt in or out of the building control process. Three of the certifiers 

suggested standards and quality were important, three certifiers suggested costs, five certifiers 

believed certification and compliance were important criteria, and three certifiers suggested 

property value was an important criterion. The legal experts and local authority inspector were 

not asked this question as they would not be expected to have the knowledge to answer it.  
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Table 4. 2: Stage 1 Interview Participant Responses 

Question (10 Participants) Frequency of Responses 
 Yes No N/A   

Is BC(A)R 2014 effective for ensuring 
compliance?  

60% (6) 10% (1) 30% (3)   

 
Are the building regulations appropriate 
for delivering energy efficiency? 

 
40% (4) 

 
20% (2) 

 
40% (4) 

  

 Should 
End 

Should 
Continue 

N/A   

What is your opinion about BC(A)R 
2015 to opt out of the regulatory 
process?  

50% (5) 10% (1) 40% (4)   

 Standards
/Quality 

Costs Compliance Property 
Value 

N/A 

Upon which criteria do you recommend 
clients to opt in or out of the regulatory 
process? (Frequency of certifiers that 
suggest this criterion.)  

30% (3) 30% (3) 50% (5) 30% (3) 40% (4) 

 No N/A    
Do you think full compliance is 
realistically possible?  

60% (6) 40% (4)    

 No Structure 
Yes 

Fire  
Yes 

Wastewater 
Yes 

N/A 

Do you certify parts of the building 
regulations compliance when 
unqualified to do so? (Frequency of 
certifiers that had certified this 
criterion.) 

30% (3) 30% (3) 30% (3) 10% (1) 40% (4) 

 Yes No 
Opinion 

   

Do you believe certifiers have an 
increased risk of litigation since BC(A)R 
2014?  

90% (9) 10% (1)    

 All Parts All Except 
B 

All Except 
A & B 

All Except 
A, B, E, H. 

N/A 

What parts of the building regulations 
do you certify?  

20% (2) 10% (1) 20% (2) 10% (1) 40% (4) 

 Training Insurance BCMS Certificates N/A 
What areas of improvement are 
required in BC(A)R 2014/2015? 
(Frequency of participants that suggest 
this criterion)  

50% (5) 20% (2) 50% (5) 10% (1) 40% (4) 

 Part B Part D Part L Part M N/A 
What areas of design are prone to non-
compliance? (Frequency of participants 
that suggest this criterion) 

30% (3) 30% (3) 50% (5) 50% (5) 40% (4) 

 Part B Part D Part L Part F N/A 
What areas of construction are prone to 
non-compliance? (Frequency of 
participants that suggest this criterion.)  
 

20% (2) 60% (6) 40% (4) 30% (3) 40% (4) 

 

Part A – Structure: Part B – Fire: Part D – Materials and Workmanship: Part E – Sound: Part H – 

Wastewater: Part F – Ventilation: Part L – Conservation of Fuel and Energy: Part M – Access and Use 
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When asked if full compliance was realistically possible, all six certifiers believed full 

compliance was impossible. “I suppose full compliance in construction is impossible, it’s 

something that the pharmaceutical industry might achieve, where there's a level of control over 

a process” (A02). It was suggested that full compliance could not be achieved as there is a 

degree of human error in construction. “In an absolutely perfect world, it would be yes, but in 

a world where we use human hands, human intelligence, integrated with machinery, the 

answer has to be no” (BS01). The certifiers were asked which part of the building regulations 

was most difficult to certify. All certifiers believed Part L – Compliance was the most difficult, 

while three certifiers believed Fire, Airtightness, Materials, and Workmanship were also difficult 

to certify. It was suggested that new calculations are necessary for Part L during construction 

as specific materials cannot be specified in the public procurement process. “In public 

procurement, the contractor comes back with an alternative detail or an alternative proposal, 

which actually now requires a whole element of additional calculation” (A02). Similarly, it was 

suggested that certifiers are reliant on competent building contractors to ensure compliance is 

achieved. “Some contractors are really clued in the whole setup. They're well organized. They 

have a good office back up and they know what they must produce in terms of materials certs 

and ancillary certs” (BS02). However, Part L was considered by all certifiers to be the most 

difficult area in which to certify compliance. 

The literature review suggests architects in the UK believed Part L was the most difficult part 

of the building regulations to certify. To establish if this was a similar belief in Ireland, certifier 

participants were asked which area of compliance was the most difficult to certify. They were 

asked which areas of design and construction were prone to non-compliance. Their answers 

would be compared to the areas of non-compliance identified by local authorities site 

inspections in the literature review. The interview participants were asked which areas of the 

building control process could be improved. Their responses are illustrated in Table 4.3.  
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Table 4. 3: Compliance Issues Suggested by Stage 1 Certifier Interview Participants 

Most Difficult Areas of Compliance to Certify  
Conservation of fuel and energy Toughened glazing Thermal bridging 
Airtightness Doors opening out Access and use 
Fire Columns Underfloor heating cover 
Structure Non-certified materials  Specified products 
Materials and workmanship ACDs  Material alternatives 
Resistance to moisture Dewpoints Fire stopping 
Insulation Heating Sound 
Stairways, ladders, ramps  Renewables Ventilation 
psi values Monitoring details 

 
 

Areas of Design Prone to Non-Compliance  
Disability Airtightness Letterboxes 
Part L compliance Colours Window frames 
Fire Details Door jambs 
Thermal bridges Calculations Renovations 
Ventilation U values Retrofitting 
Specifications DEAP Safety glass 
Sanitary Junctions Window heights 
Materials 
 

  

Areas of Construction Prone to Non-Compliance 
Attic ventilation Electrics Speed 
Continuous insulation Pipes Quality 
Contractor competence Party wall construction Good foreman 
Workmanship Switches Reinforced concrete 
Detailing Materials Shuttering 
Door heads Cavity wall construction Cover levels 
Foundations Hygiene Airtightness 
Roofs Open fires Radon barrier seals 
Responsibilities Walkways Snags 
Builder notifications Steps Supervision 
Inspections Airtightness Part L 
Perimeter insulation Handrails Stairs 
Fire stopping Manufacturer’s instructions Thermal bridges 
Disability 
 

Trade clashing Sockets 

Areas of Building Control Process That Could be Improved 
BCMS Certifier’s industry awareness Guidance 
Certifiers’ litigation risk Local authority uniformity Education 
Latent defects insurance Occupation of buildings Liability period 
Contractors’ registration Certificate wording Training 
Public awareness 
 

Ancillary cert. legal standing  

 

4.2.3 Challenges in the Certification Process 
 
In the first research objective to review the certification process, a key issue in defining the 

research problem was the investigation of challenges in the certification process. The most 
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prevalent factors identified to be challenging for were costs, compliance certification, the 

compliance system itself, and the certification of full compliance. There were 258 issues 

suggested by the interview participants that were grouped into 29 codes and 6 categories. 

Most of the coding referred to the regulatory and non-regulatory building control processes. 

The challenges encountered by certifiers illustrated in Table 4.4 were analysed in a ranked 

order of frequency for comparative analysis. 

Table 4. 4: Challenges in the Certification Process 

Perceptions of Stakeholders’ Challenges in the Certification Process  
(Frequency and percentage of issues) 

 

Certification Challenges  Architects 
(2) 

Building 
Surveyors 

(2) 

Chartered 
Engineers 

(2) 

Legal 
Experts 

(3) 

Local 
Authority 
Officer 

(1) 

Total (10) Percentage 

Costs 24 7 9 - - 40 15.5%  

Certification 27 5 3 2 - 37 14.3%  

Inspection system 10 2 7 6 - 25 9.7%  

Full compliance 7 7 3 - 1 18 7.0%  

Substantial comp 7 1 - 7 - 15 5.8%  

Difficult parts of regs. 4 7 3 - - 14 5.4%  

Dual certifier roles 9 2 2 - - 13 5.0%  

Insurance 6 - - 7 - 13 5.0%  

Property value 4 2 3 2 - 11 4.3%  

Claims - - - 9 - 9 3.5%  

Public 7 - 1 - - 8 3.1%  

Ancillary certificates 3 - 4 - - 7 2.7%  

TGD 4 1 1 1 - 7 2.7%  

Fees 4 1 1 - - 6 2.3%  

Electrical 6 - - - - 6 2.3%  

Commercial 5 - - - - 5 1.9%  

Roles 1 2 - 2 - 5 1.9%  

Supervision 2 1 1 - - 4 1.6%  

Legal profession 2 - 1 1 - 4 1.6%  

Software 3 - - - - 3 1.2% 

Time 2 - - - - 2 0.8%  

Health and safety 1 - - 1 - 2 0.8%  

PSDP 1 - - - - 1 0.4%  

Financial institutions 1 - - - - 1 0.4%  

Mandatory certs. 1 - - - - 1 0.4%  

Planning process 1 - - - - 1 0.4%  

Total 142 38 39 38 1 258 100% 

Percentage 55% 14.7% 15.1% 14.7% 0.4% 100%  
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Of the 258 issues mentioned as challenges in the certification process there were 40 coding 

references with “Costs” representing 15.5% of the total number of references. Costs are the 

main factor for building owners who opt out of the regulatory process. The architect participants 

both recommended that all clients should opt in to the regulatory process as the cost of 

professional fees were misunderstood by the public and the regulatory process did not reflect 

the amount of work that they had to do to in the BCMS, the inspection process, and the 

certification process. “I wouldn't say fees have gone up adequately to cover the amount of 

additional time that is now required” (A01). It was suggested that the cost of professional fees 

were the main cause of building owners opting out of the regulatory process, but the process 

was subject to reduced standards and placed responsibility for compliance on the building 

owner. “Whilst costs have definitely reduced, overall compliance, quality and conformance to 

good building regulation have definitely been reduced and is on a downward spiral” (BS02). It 

was also suggested that the increased costs associated with the regulatory process led 

building owners to opt out of the regulatory process. “They are engaging architects or 

architectural technicians who are not registered, and they are getting the drawings done, let’s 

say at a cut price” (CE01). Certifiers were unanimous in their opinion that costs were the main 

factor causing building owners to opt out of the regulatory process.  

The cost of certification is challenging in the regulatory process as assigned certifiers are 

required to ensure ancillary certifiers are competent but must be cognisant of ancillary certifier 

fees to reduce costs for the building owner. Certification in the non-regulatory process will 

reduce costs but may also reduce standards if there is an unwillingness by building owners to 

employ competent building contractors and certifiers. While full responsibility is transferred to 

certifiers in the regulatory process, a certifier cannot rely on ancillary certificates in the non-

regulatory process. The wording on the certificates of compliance in the regulatory process is 

challenging certifiers’ litigation risk. “I think the level of certification that we are required to make 

is very high, as a consequence of the wording of the certs that we're obliged to sign” (A02). 

The regulatory process ensures assigned certifiers are responsible for achieving full 

compliance, and their inspection plans must ensure that they conduct adequate inspections 

during the construction phase. “Professionals as certifiers, this has pushed a huge onus on us 

all as professionals to ensure that what we inspect and what we see based on visual 

inspections is in compliance with the said regulations” (BS02). There is a reluctance on some 

certifiers to design and inspect the construction of buildings since the regulatory process was 

introduced. “Very seldom that you would get the architect that’s willing to run on to the end and 
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supervise and certify and do the inspections. They’re not interested” (CE01). This suggests 

the risk of litigation may be impacting certifiers’ professional indemnity insurance and the 

viability of their professional practice.  

The regulatory process offers building owners a high level of assurance in knowing that the 

building is in compliance with the regulations, but it carries a litigation risk for professional 

certifiers. “This system in this country is that it throws us all under the train, with the three main 

bodies that can certify at the moment” (A02). The regulatory process can impose a high level 

of responsibility on certifiers to ensure compliance is achieved and they have adopted their 

own methodologies for certifying compliance. “I will go out and do a thorough visual inspection. 

I will take photographs and notes. I will also ensure material certs are provided” (BS02). The 

risk on certifiers can be substantial if they are not familiar with design and construction 

compliance. The certification of building regulations compliance is dependent on the inspection 

system that certifiers adopt to ensure all work carried out by designers and building contractors 

are compliant. There were different opinions from certifier participants about the inspection 

process. “I would prefer also if we had the UK system, and I don’t know why we don’t have it, 

where contracting inspectors are engaged, and they are responsible to the local authority. 

They are contracted by the local authority to do the work of the building inspector” (CE01). 

Therefore, there are aspects in the regulatory and non-regulatory processes that have gained 

widespread criticism in the construction industry. 

The inspection process is a cause of certifiers’ increased litigation risk in the regulatory 

process, but risk can be reduced with substantial compliance mechanisms, “Certifiers can 

reduce their risk by using computer software to record non-compliance, and can save time 

when carried out on site, and not at the office” (A01). Certifiers can also reduce their litigation 

risk with an inspection plan designed to certify materials and workmanship. “Materials and 

workmanship are an important part of the inspection process to reduce their litigation risk” 

(BS01). However, there were opposing views from the two chartered engineers, as there was 

one view that believed the current regulatory system was a good system for delivering 

compliance, while there was another view that Ireland should adopt the inspector certification 

system similar to the one operating in the UK. 

 

Full design and construction compliance requires a high level of supervision and inspection as 

constructors have different skills and competencies. It was unanimously agreed by all certifiers 
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that full compliance was realistically impossible due to the many designers, constructors, 

certifiers, and complexities involved in construction projects. “The only way to achieve anything 

close to full compliance is the factory build house that is delivered on site” (CE01). There was 

unanimous opinion among certifiers that absolute compliance was realistically impossible.  

The risk of litigation is a concern for certifiers in the regulatory process as they must certify 

mandatory certificates of compliance. Design certificates state that the design certifiers’ work 

and the work of others are compliant with the building regulations. However, all certifiers were 

unanimous in their belief that they should only be responsible for their own work, which would 

reduce their risk of litigation. Furthermore, there was unanimous agreement that the process 

was severe on certifiers by making them responsible for absolute compliance. “The 

government has achieved its objective from that regard. I just think that maybe, it took a 

sledgehammer to crack a nut” (A02). “This was probably brought in and maybe never fully 

thought out, or maybe the writers of this BCAR probably didn't have the experience to look at 

the full implications of what's happening down the road. BCAR has led to a greater 

accountability throughout the entire process from the initial design to the entire completion 

handover of the project, which includes all necessary paperwork, certification, ancillary certs, 

design certs” (BS02). There was also unanimous agreement among the three legal expert 

interviewees that certifiers were subject to an increased risk of litigation since the regulatory 

process was introduced. “After I've had a chance to reflect a bit on the regulations is that all 

they really did was just make it easier to sue architects and engineers” (L02). This view from a 

barrister suggests that the process has increased certifiers’ litigation risk. 

4.2.4 Accountability in the Certification Process 
 
Accountability in the certification process is a useful aid to certifiers of overall compliance to 

ensure compliance is achieved. The regulatory process is structured in a format where the 

assigned certifier relies on ancillary certificates of compliance provided to him, but there is no 

formal means of accountability in the non-regulatory process. The research was designed to 

establish the issues relating to accountability in the certification of building regulations 

compliance. The most prevalent factors regarding accountability in the certification process 

illustrated in Table 4.5 were the inspection process, building contractors, standards, and 

improvements in the process. 

 



Page 115 of 320 
 

Table 4. 5: Accountability Issues in the Certification Process 

Stakeholders’ Opinions of Accountability Issues in the Certification Process  
(Frequency and % of issues) 

Accountability 
Issues 

Architects 
(2) 

Building 
Surveyors 

(2) 

Ch. 
Engineers 

(2) 

Legal 
Experts 

(3) 

Building 
Control 

Officer (1) 

Total Percentage 

Inspections 31 5 12 - 1 49 30.1% 

Contractors 29 6 4 6 - 45 27.6% 

Standards 15 5 2 5 - 27 16.6% 

Improvements 9 8 5 1 - 23 14.1% 

Architects 13 - 2 - - 15 9.2% 

Accountable practice - 2 - 2 - 4 2.5% 

Total 97 26 25 14 1 163 100% 

Percentage 59.5% 16.0% 15.3% 8.6% 0.6% 100%  

 

The inspection plan formulated by the assigned certifier ensures ancillary certifiers are 

accountable for their work and the work of who they are certifying in both design and 

construction. The interview participants suggested that the inspection mechanism undertaken 

is the most important aspect of accountability when certifying compliance. “You've got your site 

inspection plans, so you really need to inspect it periodically, but under those Regs, you nearly 

want to be on site all day long just walking around just viewing what is actually been built” 

(A01). “From an assigned certifiers point of view, site supervision, how many inspections, what 

type of supervision are you going to carry out, what type of supervision are you paid to carry 

out” (BS01). “Certifiers do have an increased risk of litigation if they are negligent in certifying 

work if he/she hasn’t seen or hasn’t inspected it properly” (CE01). This suggests that certifiers 

view the process of accountability in site inspections as a means of reducing their litigation 

risk.  

The regulatory process requires certifiers to be on site regularly to ensure compliance is 

achieved, but as they can’t check every aspect of compliance, this may be a cause of non-

compliance. “You're relying a lot on the contractor rather than the engineers or the assigned 

certifiers and the design certifiers to oversee their work” (A01). Compliance in the construction 

process is dependent on the competence of building contractors to supervise the work 

properly. “Contractors’ competence and care varies on the Richter scale from one to ten. It can 

be very good, it can be reasonably good, or it can be terrible” (BS01). The process is also 

dependent on the amount of supervision that building owners are willing to pay for. Building 

owners selecting competent registered building contractors will help to ensure compliance is 
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achieved. “Registration for contractors I think is essential. I don’t think it should be up to the 

contractors to register and I think there should be a proper registration board for building 

contractors” (CE01). However, not all certifiers agreed that registered building contractors were 

necessarily competent.  

Certifiers rely on the competence of building contractors in the process of accountability, but 

this can be problematic for certifiers when they have no input in the contractor selection 

process. “While building contractors’ competence varies, an experienced foreman on site is 

essential for supervising and certifying the work” (BS02). While there was general agreement 

that all building contractors should be competent, there were mixed views among certifiers that 

mandatory building contractor registration would improve compliance. Certification of 

compliance can be more difficult in certain parts of the building regulations than others. There 

was a unanimous opinion among certifier participants that Part L was the most difficult part of 

the building regulations, as it had developed into a complex process of calculating energy 

conservation. “I would say the bit that is probably most difficult is Part L compliance. The bit 

that's weakest I think probably is the whole area around Part L compliance, it’s those details 

that need to be done in a particular way, as per the department standard details, standard 

construction approved construction details” (A02). Therefore, compliance with Part L was 

regarded as the most difficult aspect of the building regulations to certify. 

4.2.5 Competence in the Certification Process 
 

Compliance is dependent on the competence of building contractors and certifiers in the design 

and construction process. The participants’ responses identified training, responsibilities, and 

inexperienced or unqualified status as the most prevalent issues that impact the competence 

of certifiers and building contractors as illustrated in Table 4.6.  
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Table 4. 6: Competence Issues in the Certification Process 

Stakeholders’ Opinion of Competence Issues in the Certification Process  
(Frequency and % of issues) 

Competence Issues Architect 
(2) 

Building 
Surveyor 

(2) 

Ch. 
Engineer 

(2) 

Legal 
Expert 

(3) 

Building 
Control 
Officer 

(1) 

Total 
(10) 

% 

Training 12 3 3 1 - 19 23.5% 

Responsibilities 4 4 2 6 - 16 19.8% 

Inexperience/unqualified 2 2 4 3 2 13 16.0% 

Direct labour 1 4 2 4 - 11 13.6% 

Quality 2 3 2 - - 7 8.6% 

Chartered engineers 6 - - - - 6 7.4% 

Conflict of interest 2 - - 3 - 5 6.2% 

Complexity 4 - - - - 4 4.9% 

Total 33 16 13 17 2 81 100% 

Percentage 40.7% 19.8% 16.0% 21.0% 2.5%  100%  

 

Training was identified by interview participants as the most prevalent issue affecting 

competence and being problematic for certifiers and building contractors. Since the 

introduction of BC(A)R 2014, no training has been provided for certifiers and building 

contractors in the regulatory process. “When BCAR came in, there should've been a manual 

come out and actually teach people within those three professions that are actually using it” 

(A01). “They don’t have what we would call experiential training with regard to the design 

certifying and also with regard to assigned certifiers and assigned certifications” (BS01). “I 

believe that there isn’t sufficient training given for contractors and I think there is an ignorance 

among building owners” (CE01). “When you add it to the skills and training problem within the 

industry generally, and when you add it to the very few resources that are devoted to having 

public inspectors monitoring designs and construction works on sites, then you have a recipe 

for self-regulation” (L02). This suggests that when the regulatory process was introduced, the 

lack of training proved to be challenging for certifiers of compliance. “We had to learn about 

the BC(A)R 2014 certification process without formal training” (A02). “There was no training 

provided since the legislation was enacted” (BS02). “There was no training provided for 

building contractors and the public were not made aware of the legislation” (CE01). “The lack 

of training and the lack of resources in the local authorities provided a self-regulation process” 

(L01). The lack of training was further complicated when certifiers were given responsibility for 

compliance in the regulatory process and building owners were given responsibility for 

compliance in the non-regulatory process.  
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Certifiers are only responsible for compliance in the non-regulatory process if the building 

owner employs them to certify compliance, but acceptance of responsibilities can be 

problematic when a dispute arises. “How do you break up that task into what the architect is 

responsible for, what the M&E consultant is responsible for, and what the specialist is 

responsible for?” (A02). “It certainly has increased the responsibilities of compliance for all 

involved in the building industry” (BS02). “The certifier has to accept responsibility for 

compliance, high standards, design compliance and construction compliance and can be held 

responsible and negligent in certifying these aspects of the building regulations” (CE01). 

“There absolutely is greater responsibility on certifiers” (L01). The certifier participants agreed 

that accountability was helpful when certifying compliance as it made all certifiers involved in 

the process responsible and accountable for their work by certifying compliance on completion. 

However, accountability in the non-regulatory process is not mandatory and certificates of 

compliance on completion are not required by the local authority. This suggests that 

accountability should be a consideration when certifiers are recommending a building control 

process to clients.  

A self-inflicted barrier to compliance is when certifiers are inexperienced or unqualified. “When 

it comes to architects and engineers, everyone has got a competence level, and everyone 

specializes in different areas” (A01). This is also the case when building contractors are 

inexperienced or incompetent. “There's considerations of the opt in in terms of, potentially a 

different class of builder building the building and therefore I say different class, probably a 

more expensive type of builder building in the first case” (A02). The two architects stated that 

they would not certify compliance when unqualified but building surveyor B0S02 suggested 

that he would certify Part A TGD “Structure” and Part B TGD “Fire” in small projects while being 

unqualified in those areas. Chartered engineer CE02 stated that he would certify Part H TGD 

“Drainage and Wastewater” while being unqualified. Furthermore, two certifiers BS01 and 

CE01 said that they would certify all parts of the building regulations in small domestic projects. 

While these certifiers were referring to small domestic projects, it does suggest that it may be 

common practice that certifiers may be unqualified when certifying compliance in parts of the 

building regulations in small domestic projects. 
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4.2.6 Non-Compliance in the Certification Process 
 

A total of 186 non-compliance issues were suggested by the interview participants. They varied 

from general building regulations non-compliance to design non-compliance, construction non-

compliance, and Part L non-compliance as illustrated in Table 4.7. 

Table 4. 7: Non-Compliance in Certification  

Stakeholders’ Opinion of Non-Compliance in the Certification Process  
(Frequency and % of issues) 

Non-compliance 
Issues 

Architect 
(2) 

Building 
Surveyor 

(2) 

Chartered 
Engineer 

(2) 

Legal 
Expert (3) 

Building 
Control 

Officer (1) 

Total (10) % 

General compliance 14 14 13 2 7 50 26.88% 

Part L compliance 23 30 12 - 3 68 36.56% 

Construction      46 24.73% 

Design 7 5 6 - 4 22 11.83% 

Total 64 60 41 2 19 186 100% 

Percentage 34.41% 32.27% 22.04% 1.07% 10.21% 100%  

 

General compliance issues and Part L TGD of the building regulations were identified as the 

dominant areas of non-compliance. Physics and the application of science from material 

interaction requires specific knowledge and competence. “You must understand how materials 

are put together, which might have a result on moisture. The dewpoint transfers from the walls 

up to the roof” (A01). Moisture ingress was suggested as a form of non-compliance in 

construction. “Where pipes come through our radon barriers in that they are fully sealed and 

properly sealed” (BS02). It was also suggested that insulation properties relating to energy 

efficiency may become an area of speciality. “The types of insulation that are used is becoming 

a science in part L” (A01). “Part L in terms of insulation, how well insulation is fitted, how 

continuous the insulation is” (A02). “The perimeter insulation at the walls and floor junctions, 

that there’s [sic] no gaps in areas like that” (BS02). “We don't have detailed knowledge of all 

the bits and pieces and the software now used for calculating the energy efficiency” (A02). The 

interview participants also suggested that they encountered non-compliance in design, 

airtightness, and ventilation which can affect the energy efficiency of the building. “It really 

places an onus on all members of the design team and the construction team to ensure that 

compliance is adhered to in a much more strict and stringent way” (A02). “If a building achieved 

an airtightness over a certain amount, you would have to increase the amount of passive 

ventilation by over 40%” (A02). “We're providing high levels of insulation in the houses, but we 
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have issues in relation to ventilation. I would say like the social housing whereby if you have a 

central system and ensuring that all the people subscribe to the running of that system” (BS02). 

“Ventilation to the attic space, that it is maintained in a proper detail” (BS02). “The electrician’s 

use of their hammer is paramount to their job and the speed of which they do it. Airtightness is 

breached, membranes are being breached” (BS01). Therefore, airtightness and insulation are 

increasingly becoming an important area of energy efficiency as buildings are becoming more 

non-compliant in construction. 

4.2.7 Summary of Interviews 
 

The Stage 1 interview participants identified many compliance issues in the building control 

process. The challenges in the process include costs, certification, inspections, full 

compliance, and certifiers’ litigation risk. It was suggested that non-compliance could be 

improved by certifiers adopting a system of accountability and competence in the certification 

process. The certifier participants identified that the issues in accountability were mainly from 

inspections and building contractors, and the issues in competence were training, 

responsibilities, and inexperience or unqualified work practices. However, Part L non-

compliance was identified as the most prevalent area where non-compliance is encountered. 

The exploratory research identified issues experienced by certifiers in the certification process, 

but as there were only 10 interview participants, a questionnaire survey was considered an 

appropriate research method for determining if the same issues would be observed by the 

wider community of certifiers.  

4.3 Questionnaire Survey 
 

A pilot questionnaire was conducted and tested with work colleagues. The responses indicated 

that the survey was too long and cumbersome. On reflection, the early draft illustrated in 

Appendix 5 requested unnecessary personal information in Word format. The pilot survey 

responses identified that the years of experience overlapped, but this was rectified in the final 

electronic version illustrated in Appendix 6 that was sent to certifiers.  

A template for the structure of the questionnaire survey was designed to further explore the 

issues identified in the interviews. The survey questions were divided into three sections of 

roles and experience, the building control process, and building regulations compliance. The 

survey was formulated for the wider group of certifiers, involving architects, chartered 
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engineers, building surveyors, structural engineers, mechanical engineers, and electrical 

engineers.  

The questionnaires were distributed to 1,251 building regulation certifiers. The welcome page 

requested certifiers to complete the survey. Following the welcome page, all the instructions 

at the beginning and throughout the questionnaire were set out clearly. The questionnaires 

were sent to the three certifier professions simultaneously and an eight-week period was given 

to return their responses. An e-mail was sent notifying respondents that the survey was closing 

and to thank them for their participation. The respondents’ details were automatically saved in 

Google Forms. The responses were returned with the expectation that some certifiers may 

have changed professions or retired. The questionnaire survey data was compared with the 

interview data for triangulation. The total number of responses was 442, giving a response rate 

of 35.3%. However, seven responses were discounted as they had unfinished data without 

follow-up responses, leaving a total of 435 responses. Therefore, the response rate was 

reduced to 34.8%, but was still considered satisfactory.  

4.3.1 Roles and Experience 
 

The respondents were asked to indicate their professional title, years of experience, and 

qualifications. Their responses, illustrated in Tables 4.8 and 4.9, show that the respondent 

certifiers were registered architects, chartered engineers, registered building surveyors, 

structural engineers, mechanical or electrical engineers, building contractors, and other 

professions such as architectural technologists and engineering technicians. The professions 

show that they were from varied backgrounds with 75.6% having 11 or more years’ experience 

as a certifier of compliance; 61.4% were architects and chartered engineers which represents. 

the largest proportion of certifier qualifications in Ireland. 82% of the respondents had a degree 

or a higher postgraduate qualification. 
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Table 4. 8: Questionnaire Participant Professions and Experience  

Profession Respondents’ Years of Experience Total Response 

0 –5 6 –10 11 –19 20+ Frequency % 

Registered architects 11 6 35 37 89 20.5% 

Chartered engineers 29 19 50 80 178 40.9% 

Building surveyors 8 2 13 15 38 8.7% 

Structural engineers 5 7 4 15 31 7.1% 

Mech./elec. engineers 2 2 9 6 19 4.4% 

Building contractors 4 0 10 17 31 7.1% 

Other 8 3 19 19 49 11.3% 

Total 67 
 

39 140 189 435 100% 

Percentage 15.4% 
 

9.0% 32.2% 43.4% 100%  

 

Table 4. 9: Questionnaire Participant Professions and Qualifications  

Profession Qualification Total Response 

Cert. Diploma Degree Postgrad Other Freq. % 

Registered architects 6 5 46 24 8 89 20.5% 

Chartered engineers 10 9 92 54 13 178 40.9% 

Building surveyors 1 1 22 9 5 38 8.7% 

Structural engineers 1 0 19 8 3 31 7.1% 

Mech./elec. 1 1 12 5 0 19 4.4% 

Building contractors 2 1 17 8 3 31 7.1% 

Other  2 2 27 14 4 49 11.3% 
Total 23 

 
19 235 122 36 435 100% 

Percentage 5.3%  
 

4.4% 54.0% 28.0% 8.3% 100%  
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The responses from certifier respondents in Table 4.10 indicated how certifiers believed they 

were experienced, had limited experience, or had no experience in NZEB compliance. Only 

47.8% of certifiers stated they were experienced in NZEB design or construction, but as this 

survey was conducted before the NZEB standards became mandatory, it may explain why 

certifiers believed they were inexperienced in NZEB. The research of NZEB experience 

became irrelevant when the NZEB legislation became mandatory in 2021, as all certifiers must 

be competent in NZEB to certify compliance. 

Table 4. 10: Questionnaire Responses to NZEB Experience 

Experience Type 
 

Experienced Limited Experience No Experience 

Experience in NZEB design or construction 47.8% (208) 14.5% (63) 37.7% (164) 

Knowledge to certify NZEB 41.4% (180) 25.7% (112) 32.9% (143) 

Experienced in NZEB renewable energy 14% (61) 14.7% (64) 71.3% (310) 

Experienced in NZEB mech ventilation - 22.5% (98) 77.5% (337) 

Experienced in NZEB air tightness 64.8% (282) 27.6% (120) 7.6% (33) 

 

4.3.2 Compliance 
 

The responses to compliance are illustrated in Table 4.11. The questionnaire survey 

responses indicate that 58.6% of certifiers believed Part L was the most difficult area to certify 

compliance and this may be due to the increased complexity in Part L of the building 

regulations. Of the certifiers, 26.9% had certified design compliance before the project design 

was complete, but this may be because certifiers are pressurised with time constraints to certify 

design compliance so that projects can proceed with the projected commencement date. 

Interestingly, 32.6% of certifiers believed set procedures should be adopted by all certifiers to 

certify compliance. This reinforces the gap in knowledge that a proportion of certifiers would 

prefer to have a standardised compliance process. In analysing the number of inspections in 

one-off dwellings before and after the regulatory process was introduced, 34.4% of certifiers 

had 10 or less inspections before BC(A)R 2014 and 9% had 10 or less inspections after 

BC(A)R 2014 was introduced. This suggests inspections increased since the regulatory 

process was introduced in 2014. Interestingly, 91% of certifiers in the questionnaire survey 

believed full compliance was impossible. This may be due to various contractors and 
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competencies on building sites and how human error is always possible in construction. The 

findings also suggest that 84.2% of certifiers conducted 20 or less site inspections in dwellings 

before BC(A)R 2014, and 49.8% of certifiers conducted 20 or less inspections since BC(A)R 

2014 was introduced. This suggests that since the regulatory process was introduced, certifiers 

have increased their site inspections to ensure compliance is achieved. 

Table 4. 11: Questionnaire Responses to Compliance 

 Part A Part B Part L Part D    
What is the most difficult 
area to certify 
compliance? 

19.8% 
(86) 

15.6% 
(68) 

58.6%  
(255) 

6.0% 
(26) 

   

 Yes No Maybe N/A Other   
Do you certify design 
compliance before design 
is complete? 

26.9% 
(117) 

35.6% 
(155) 

12.9% 
(56) 

19.3% 
(84) 

5.3% 
(23) 

  

 Yes No Maybe N/A Other   
Should set procedures be 
adopted by all certifiers to 
certify compliance? 

32.6% 
(142) 

47.6% 
(207) 

15.4% 
(67) 

0.5% 
(2) 

3.9% 
(17) 

  

 1-6 7-10 11-20 21-30 +31 N/A Other 
How many inspections in 
one-off dwellings did you 
do before BC(A)R 2014? 

18.1% 
(79) 

16.3% 
(71) 

49.8% 
(216) 

8.5% 
(37) 

2.9% 
(13) 

1.6% 
(7) 

2.8% 
(12) 

 
How many inspections in a 
one-off dwelling have you 
carried out since BC(A)R 
2014? 

 
1.6% 
(7) 

 
7.4% 
(32) 

 
40.9% 
(178) 

 
24.4% 
(106) 

 
20.2% 
(88) 

 
3.9% 
(17) 

 
1.6% 
(7) 

 
 
Do you believe full 
compliance is possible? 

Yes 
 
2.4% 
(10) 

No 
 
91% 
(396) 

Don’t 
Know 
6.6% 
(29) 

 
 

   

     - -  
 

4.3.3 Building Control Process  
 

The respondents provided their opinions on various aspects of the building control process 

and how it affected their risk of litigation when certifying building regulations compliance since 

the introduction of BC(A)R 2014. The findings are illustrated in Table 4.12. The results indicate 

that 50.6% of respondents believe the regulatory process is effective for delivering building 

regulations compliance. This may be because certifiers issued certificates of substantial 

compliance before 2014 and hazardous buildings were constructed based on a visual 

inspection at completion of a project. Furthermore, at that time, there were fire defects in high-
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rise buildings and structural defects in thousands of homes affected by pyrite obtained from 

unregulated quarries and these were the main reasons why BC(A)R 2014 was introduced. At 

that time, many families in Ireland were affected by the unregulated self-certifying compliance 

process.  

The regulatory building control process was introduced to improve building regulations 

compliance as the regulations provided new roles and responsibilities to ensure compliance 

would be supervised and certified. Of the respondents, 72% believed compliance had 

improved. This finding was in line with the Stage 1 interview responses where five of six 

certifiers believed compliance had improved since the regulatory process was introduced.  

Table 4. 12: Questionnaire Responses to Building Control Process 

Question Responses Summary of 
Responses 

 Yes No Don’t 
Know 

Other Yes % No % 

Is BC(A)R 2014 effective to deliver 
building regulations compliance? 
 

220 130 80 5 50.6% 29.9% 

Has compliance improved since 
BC(A)R 2014? 
 

313 62 36 24 72% 14.2% 

Did certifiers’ litigation risk improve 
building regulations compliance? 
 

305 12 21 97 70.1% 2.8% 

Has BC(A)R 2014 created higher 
standards from all in construction? 
 

281 13 40 101 64.6% 3% 

Has design compliance improved since 
BC(A)R 2014? 
 

42 312 64 17 9.7% 71.7% 

Has construction compliance improved 
since BC(A)R 2014? 
 

314 18 18 85 72.2% 4.1% 

Is BC(A)R effective for ensuring energy 
efficiency? 
 

220 166 14 35 50.6% 38.2% 

Should the BC(A)R 2015 opt-out 
process continue to exist? 
 

46 344 - 45 10.6% 79.1% 

Do BC(A)R 2015 dwellings have the 
same standards as BC(A)R 2014 
dwellings? 
 

19 323 - 93 4.3% 74.3% 

Are BC(A)R 2015 dwellings generally 
compliant with building regulations? 
 

44 174 174 43 10.1% 40% 

Would a mandatory register of building 
contractors improve construction 
compliance? 
 

19 351 42 23 4.3% 80.7% 
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Of the questionnaire respondents, 70.1% believed certifiers’ litigation risk improved building 

regulations compliance. This may be because certifiers were conscious that they could be 

sued if non-compliance was subsequently found. While 64.6% of certifiers believed BC(A)R 

2014 created higher standards from all involved in construction, only 9.7% of certifiers 

indicated design compliance had improved; 72.2% of certifiers believed construction 

compliance had improved since BC(A)R 2014 was introduced, and 50.6% of certifiers indicated 

BC(A)R 2014 was effective for delivering energy efficiency. However, this question could be 

interpreted in two ways. The regulatory process could be interpreted as a process where 

energy efficiency is not assessed, and it could also be interpreted as an area where energy 

efficiency is delivered due to process of accountability from ancillary certifiers.  

The option for building owners to opt out of the regulatory process was introduced in 2015 and 

was believed to be a backward step as the professional bodies representing certifiers had 

requested an improved process for many years to ensure professional registered certifiers 

were a mandatory requirement in the certification of building regulations compliance. The 

government introduced the opt-out regulations to eliminate the costs associated with 

professional certifier fees and the regulations applied to the building of one-off houses and 

extensions to dwellings. Of the questionnaire respondents, 79.1% believed the BC(A)R 2015 

process should be discontinued, while 74.3% of certifiers indicated the process had not the 

same standards as the BC(A)R 2014 process. Furthermore, 79.1% of certifiers stated that the 

BC(A)R 2015 dwellings were generally non-compliant with the building regulations. This may 

be because building owners, who are not competent in energy efficient construction, are 

building their own homes. Interestingly, only 10.1% of certifiers indicated that domestic projects 

in the opt-out process were generally compliant with the building regulations and 80.7% of 

certifiers indicated that a mandatory register of building contractors would not improve 

compliance. 

4.3.4 Competence 
 
The questionnaire survey included questions on the competence required to certify compliance 

as illustrated in Table 4.13. The questions were designed to establish if certifiers were certifying 

parts of the building regulations that they were competent in certifying or not. It was noticeable 

that 33.6% of certifiers were certifying Part A Structure while only 7.1% of participants indicated 

they were structural engineers. Similarly, 27.8% of certifiers indicated they certified Part B Fire. 

A high proportion of compliance certification was evident where 94.3% of certifiers indicated 
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that they certified Part C Site Preparation and Resistance to Moisture and 100% certified Part 

D Materials and Workmanship. Therefore, these findings suggest that certifiers were certifying 

compliance outside their competencies. This is in line with Stage 1 interviews where certifier 

participants indicated they would certify Part A Structure and Part B Fire in small projects, 

although they were not specifically qualified or competent to do so. It is commonplace in 

professional practice that certifiers will certify the structural elements of a small domestic 

extension as the risk could be perceived to be less than certifying the structure of a dwelling. 

 

Table 4. 13: Questionnaire Responses to Competence 

Question            Responses             Summary of Responses 
 Yes No N/A Yes % No % 
Do you certify Part A Structure? 
 

146 286 3 33.6% 65.7% 

Do you certify Part B Fire? 
 

 121 314 - 27.8% 72.2% 

Do you certify Part C Site Preparation 
and Resistance to Moisture? 
 

410 - 25 94.3% - 

Do you certify Part D Materials and 
Workmanship? 
 

435 - - 100% - 

Do you certify Part E Sound? 
 

9 423 3 2.1% 97.2% 

Do you certify Part F Ventilation? 
 

320 115 - 73.6% 26.4% 

Do you certify Part H Drainage and 
Wastewater? 
 

193 242 - 44.4% 55.6% 

Do you certify Part J Heat Appliances? 
 

382 53 - 87.8% 12.2% 

Do you certify Part K Stairways and 
Ramps? 
 

403 28 4 92.7% 6.4% 

Do you certify Part L Conservation of 
Fuel and Energy? 
 

419 16 - 96.3% 3.7% 

Do you certify Part M Access and Use? 
 

309 124 2 71% 28.5% 

 

 

The findings of certifiers acting as dual or triple certifiers and their litigation risk are illustrated 

in Table 4.14. Before the research was carried out there was a suspicion that a large proportion 

of building regulation certifiers were acting as both design certifiers and assigned certifiers. 

This work practice may suggest a conflict of interest as certifiers would be certifying their own 

work. To validate this assumption and the interview responses, respondents were asked if they 

performed the role of dual or triple roles of design certifier, assigned certifier, or ancillary 

certifier – 67.8% indicated that they had acted as dual or triple certifiers. This practice is not in 
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accordance with the advice of the professional bodies which recommend that certifiers should 

not act in their professional role of design certifier in addition to the role of assigned certifier. 

While 69.4% of certifiers believed that they had an increased risk of litigation since the 

regulatory building control process was introduced, only 5.3% of certifiers believed they did not 

have an increased risk. However, 13.8% of certifiers believed they did not know if there was 

an increased risk and 11.5% indicated other responses such as “It depends on what area of 

compliance you are certifying”. 

Table 4. 14: Certifier Dual Roles and Risk of Litigation  

Question Responses  Summary of Responses 
Yes No Don’t 

Know 
Other Yes (%) No (%) 

Have you performed the dual roles of 
design certifier and assigned certifier? 
 

295 73 42 25 67.8% 16.8% 

Do you believe certifiers have an 
increased risk of litigation since the 
introduction of BC(A)R 2014? 
 

302 23 60 50 69.4% 5.3% 

 

4.4 Summary of Stage 1 Research 
 

Mixed methods research or methodological triangulation uses more than one method to study 

a phenomenon, but the use of triangulation does not strengthen a flawed study (Thurmond, 

2001). To avoid a flawed study, the same research professions were used in both research 

methods of the interviews and questionnaire survey. The triangulation of multiple methods or 

data sources in qualitative research can be used to develop a comprehensive understanding 

of phenomena (Patton, 1999). Denzin (2012) suggests the term triangulation has been used, 

abused, and misinterpreted when used in mixed methods or pragmatism. However, where 

pragmatism is the research paradigm, it can be used in this case with the same research 

participants to compare the interview and questionnaire responses. The literature review, the 

certifier interview responses, and the questionnaire survey data were triangulated to establish 

what new knowledge was found in the Stage 1 research of the certification process as 

illustrated in Table 4.15. 
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Table 4. 15: Triangulation of Certification Process in Stage 1 Research 

Literature Review Certifier Interviews Questionnaire Conclusions 
BC(A)R 2015 
All three professional bodies 
recommend that the BC(A)R 
2015 opt-out process should 
be discontinued (RIAI, EI, 
SCSI, 2014). 

Five certifiers 
believed it should be 
discontinued but 
one certifier 
believed it should be 
retained for small 
domestic projects. 

79.1% of certifiers 
indicated it should 
be discontinued; 
10.6% indicated it 
should be retained; 
and 10.3% made 
other suggestions. 

The literature review suggests that 
the three professional bodies 
recommend that the opt-out 
process should be removed, but 
there is a minority view among 
certifiers that it should be retained 
for small domestic extensions, but 
not new dwellings. 

Most Difficult 
Some architects in the UK 
stated that the building 
regulations were too difficult to 
understand as trying and 
working out L1 and L2 without 
a computer is impossible and 
“no one understands Part L” 
(Imrie and Street, 2009). 

All six certifiers 
agreed that Part L is 
the most difficult part 
of the building 
regulations. 

58.6% of certifiers 
believed Part L was 
the most difficult 
area of compliance 
to certify; 41.4% 
believed structure, 
fire, materials, and 
workmanship were 
difficult. 

The literature review suggests 
Part L is the most difficult area of 
the building regulations to certify. 
This was affirmed by the research. 
 

Dual Certifiers  
All three professional bodies 
have stated that the assigned 
certifier should be a separate 
appointment to the design 
certifier (RIAI, EI, SCSI, 2014).  

Five certifiers had 
acted in dual roles. 

68% (295) of 
certifiers have acted 
in dual certifier roles.  

The literature review suggests that 
the three professional bodies 
recommend that the assigned 
certifier should be a separate 
appointment from the design 
certifier. The research indicates 
that dual certifiers are common. 

Full Compliance 
Full compliance may not be 
achieved due to human error. 
Human error applies to a 
generation of building defects 
in construction projects 
(Atkinson, 2010). Human error 
caused many buildings to 
collapse (Lateef, 2017). Many 
fatal accidents are caused by 
human error (Abdelhamid and 
Everett, 2000). 

All six certifiers 
believed that full 
compliance was 
impossible. 

91% of certifiers 
indicated that full 
compliance was 
impossible; 2.4% 
indicated that it was 
possible; and 6.6% 
did not know. 

The literature review states that 
human error is a cause of defects 
and non-compliance. The 
research indicates that a large 
majority of certifiers believe 
absolute compliance is impossible 
due to human error and different 
competencies. 

BC(A)R 2014 
All three professional bodies 
recommend that certifiers 
should recommend the 
BC(A)R 2014 opt-in process to 
their clients (RIAI, EI, SCSI, 
2014). 

Four certifiers 
recommend the 
BC(A)R 2014 opt-in 
process to their 
clients. 

53% (230) of 
certifiers stated that 
they recommend the 
opt-in process to 
their clients. 

The literature review suggests that 
the three professional bodies 
recommend that certifiers should 
recommend the regulatory 
process to clients. The research 
indicates just over half of certifiers 
recommend the regulatory 
process. 

Litigation Risk 
Design certifiers are subject to 
liability without safeguards and 
there is significant risk from 
assuming responsibility for due 
skill and care of others 
(Sanfey, 2015). Liability for 
defects is disproportionally 
placed on the certifier rather 
than the builder (Joint 
Committee on Housing 
Planning and Local 
Government, 2017). 

Five certifiers 
believed they have 
an increased risk of 
litigation since the 
regulatory process 
was introduced. 

69% of certifiers 
believed they have 
an increased risk of 
litigation. 

The literature review suggests that 
certifiers have an increased risk of 
litigation since the regulatory 
process was introduced. This was 
affirmed by the research. 
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The literature review states that Part L TGD was regarded as the most difficult part of the 

building regulations to certify. It is becoming more complex with the continuing improvements 

to the building regulations. For this reason, and as similar difficulties were experienced in 

professional practice, Stage 2 research will focus on the certification of building regulations 

compliance specifically relating to energy efficiency. The only areas to be considered for further 

research in Part A Structure were holes and cracks in walls and electrical cables in Part B as 

they can affect energy efficiency if not installed properly. However, the areas of compliance 

unrelated to energy efficiency such as Sound, Stairways, and Access and Use were not 

considered for further research. The main areas of investigation in Stage 2 of the research 

were the effectiveness of certification in the building control process to deliver energy 

efficiency, non-compliance in energy efficiency, design certification, and construction 

inspections. The Stage 1 research developed the research problem by identifying that the 

delivery of energy efficiency is problematic in the certification of compliance as it is accepted 

by certifiers as the most difficult part of the building regulations to certify. The issues in the 

certification compliance relating to energy efficiency in the regulatory and non-regulatory 

building control processes of Ireland are investigated in the next chapter of Stage 2 analysis. 

 

  



Page 131 of 320 
 

Chapter 5 – Stage 2 Analysis 
 

5.1 Introduction  
 

The Stage 2 research involved analysis of the building regulations compliance certification 

issues that affect energy efficiency. The mixed methods investigation involved analysis of a 

secondary data study of 540 construction projects, site observations of non-compliance in 20 

construction projects, semi-structured interviews with 31 stakeholders in the design 

certification and construction inspection process, and a focus group of 8 building regulation 

certifiers.  

5.2 Secondary Data Study 
 

The Stage 1 research identified the Building Control Management System (BCMS) as being 

problematic as it is very slow and burdensome for certifiers uploading compliance 

documentation. The BCMS national database contains data of all projects uploaded by 

certifiers. Analysis of the database was necessary to identify if there were recurring issues of 

accountability and incompetence in construction projects that could be impacting compliance. 

One area of research was to determine a potential conflict of interest among dual or triple 

certifiers who certify their own work. The analysis also investigated the extent of building 

owners opting out of the regulatory process and acting as building contractors as this practice 

would potentially affect energy efficiency by not employing competent building contractors. 

Employing incompetent unregistered building contractors would contravene the best practice 

recommendation in the Code of Practice for Inspecting and Certifying Buildings and Works, 

which states that “Builders included on the Construction Industry Register Ireland or equivalent 

may be regarded as competent for projects” (Department of the Environment Community and 

Local Government, 2014b, p.6). 

The analysis of the BCMS database involved filtering the data based on the criteria snapshot 

in Appendix 10, extracting the information, and tabulating them for quantitative analysis. The 

selected data comprised projects that commenced in 31 local authorities between 1st 

November 2017 and 30th April 2018. During this six-month period, there were 5,401 projects 

and 10% of those projects were selected for analysis by systematic sampling.  
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The extraction process gathered data on the extent of stakeholders involved in each type of 

commencement notice. A summary of the analysis is presented in Table 5.1. In total, 540 

commencement notices for construction projects were analysed. Of these 540 projects, 250 

were buildings other than single-unit dwellings or dwelling extensions. In 22% of those projects, 

building owners appointed a separate design certifier and assigned certifier, but in 78%, 

owners appointed one professional acting as both design certifier and assigned certifier. The 

results also show that 73% of single-unit building owners opted out of the regulatory process 

and only 27% opted in to the regulatory BC(A)R 2014 process. The results suggest 65% of 

building owners employed a building contractor and 35% of building owners acted as building 

contractors. Of the building owners who acted as building contractors, 69% of their buildings 

were single-unit dwellings or dwelling extensions and 31% were buildings other than dwellings. 

Table 5. 1: BCMS Distribution of Commencement Notices in Construction Projects 

Type of Commencement 
Notice 

Frequency Distribution of Stakeholders Involved in Commencement Notice 

Notices 
Issued 

Builder Roles Designer Roles Assigned Certifier Roles 

Builder Owner 
and 

Builder   

Designer  Design 
Certifier 

Assigned 
Certifier 

Dual 
Design/ 

Assigned 
Certifier 

No 
Assigned 
Certifier  

Commencement notice with 
no documentation – not 
dwellings  

27 21 6 27 - - - 27 

Commencement notice with 
documentation – not dwellings  

130 84 46 2 128 36 92 2 

Commencement notice with 
documentation – dwellings 
 

75 51 24 - 75 9 66 - 

Seven-day notice 47 
 
 

41 
 
 

6 - 47 9 38 - 

Commencement notice with 
opt-out declaration 

203 111 
 
 

92 203 - - - 203 

Total  540 
 

351 189 290 50 54 196 290 

Distribution 100% 65% 35% 54% 46% 10% 36% 54% 

 

The results indicate that 78% of building regulation certifiers in the BCMS had acted in dual 

certifier roles in the regulatory process, while 83.3% of the interviewee certifiers and 67.8% of 

certifiers who completed the questionnaire survey indicated that they had acted as dual 

certifiers. This suggests there is a wide acceptance by certifiers of the dual roles of assigned 

certifier and design certifier in the regulatory process. However, this is a practice that can affect 

compliance as assigned certifiers should be independently appointed by building owners to 
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ensure the design of the building is certified by competent designers. The findings suggest that 

a significant proportion of building owners are opting out of the regulatory process where 

building owners are responsible for compliance. 

5.3 Analysis of Site Observations Data 
 

Basic Content analysis was used in the analysis of the observations as non-compliance was 

explicitly defined through notes and photographs analysed from the site visits. Predetermined 

coding was used to analyse the data illustrated in Fig. 5.1. The predetermined coding was 

derived from four themes involving general non-compliance which did not affect energy 

efficiency, compliance which directly affects energy efficiency, compliance that indirectly 

affects energy efficiency, and other areas of non-compliance which can affect energy 

efficiency.  

 

Fig. 5. 1: Observations Coding in NVIVO 

In the analysis of non-compliance data found in 10 commercial and domestic building sites, 

532 non-compliance issues were detected, and the data was imported into NVIVO to provide 
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a systematic process of analysis as illustrated in Table 5.2. The findings indicate that doors 

and windows are a common area of non-compliance for airtightness and energy efficiency. 

The construction of poor thermal bridge details around door thresholds and window openings 

was found to be common. There were also non-compliance issues found in roofs and 

wastewater, but the gaps and holes in walls, ceilings, and the lack of continuous insulation 

were the issues that affect energy efficiency.  

Table 5. 2: General Non-Compliance Issues in 10 Commercial and Domestic Projects 

Non-
Compliance 
Issues 

Freq. % Non- 
Compliance 
Issues 

Freq. % Non-
Compliance 
Issues 

Freq. % 

Doors 52 12.75% Plastering 6 1.5% Canopy 1 0.25% 
Windows 25 6.25% Chimney 4 1.0% Cleaning 1 0.25% 
Roof 22 5.5% Facias 4 1.0% Design  1 0.25% 
Wastewater 21 5.25% Flashings 4 1.0% Eaves 1 0.25% 
Gaps 14 3.5% Part M 4 1.0% Extractor fan 1 0.25% 
Insulation 13 3.25% Blockwork 3 0.75% Fire 1 0.25% 
Walls 13 3.25% Gutters 3 0.75% Fireplace 1 0.25% 
Part A 12 3.0% Junctions 3 0.75% Footpaths 1 0.25% 
Tiling 12 3.0% Radon 3 0.75% Hatch 1 0.25% 
Floor 11 2.75% Sanitary 3 0.75% Insulation 1 0.25% 
Planning  10 2.5% Alarm 2 0.5% Marks 1 0.25% 
Ceiling 9 2.25% Downpipes 2 0.5% Mesh 1 0.25% 
Stairs 9 2.25% Foundations 2 0.5% Outlets 1 0.25% 
Plumbing 8 2.0% Heating 2 0.5% Parking 1 0.25% 
Painting 8 2.0% Grab rails 2 0.5% Radiators 1 0.25% 
Ventilation 8 2.0% Joinery 2 0.5% Hatch 1 0.25% 
Drains 7 1.75% Joists 2 0.5% Sewerage 1 0.25% 
Gullies 7 1.75% Lights 2 0.5% Signs 1 0.25% 
Moisture 7 1.75% Lintels 2 0.5% Skirting 1 0.25% 
Seals 7 1.75% Part B Fire 2 0.5% Alarms 1 0.25% 
Smoke det. 7 1.75% Paving 2 0.5% Soil pipe 1 0.25% 
Cladding 6 1.5% Wind 2 0.5% Steel beam 1 0.25% 
Cracks 6 1.5% Workmanship 2 0.5% Storage tank 1 0.25% 
Electrical  6 1.5% Air con. 1 0.25% Beams 1 0.25% 
Plastering 6 1.5% Airtightness 1 0.25% Tarmacadam 1 0.25% 
Chimney 4 1.0% Boundaries 1 0.25% Decking 1 0.25% 
Facias 
 

4 1.0% Trap door 1 0.25% Utility 1 0.25% 

Total Issues 100% (397) 
 

 

 

 

In the analysis of non-compliance data found in a further 10 domestic projects, 163 non-

compliance issues were detected, and this data was also imported into NVIVO to provide a 
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systematic process of analysis as illustrated in Table 5.3. The most prevalent non-

compliance issues were gaps in walls and ceilings from electrical wiring. This was followed 

by moisture ingress caused by poor construction at openings. Windows airtightness, 

continuous insulation, and gaps around pipes were also prone to non-compliance. 

Table 5. 3: Non-Compliance Issues Affecting Energy Efficiency in 10 Domestic Projects 

Non-Compliance 
Issues 

Frequency % Non-Compliance 
Issues 

Frequency % 

Electrical gaps 27 16.6% Ventilation 8 4.9% 
Moisture ingress 18 11.0%  Floor 7 4.3%  
Windows 17 10.4%  Holes in walls 6 3.7%  
Insulation 17 10.4%  Holes in ceilings 5 3.1% 
Gaps around pipes 10 6.1% Airtightness 3 1.8% 
Roof 10 6.1%  Attic hatch 3 1.8% 
Cracks in walls 9 5.5% Chimney 3 1.8% 
Ceilings 8 4.9%  Door threshold 2 1.2% 
Doors 8 4.9%  Flashing 2 1.2% 
Total Issues 100% (163) 

 

An overall analysis of non-compliance issues specifically relating to energy efficiency was 

undertaken to establish how energy efficiency is affected in both commercial and domestic 

projects. Non-compliance themes impacting energy efficiency were analysed and coding 

issues were numerated. The extent of the non-compliance issues was predominantly in areas 

of airtightness, continuous insulation, moisture ingress, ventilation, and thermal bridges as 

illustrated in Table 5.4. Of the airtightness issues, 54% were mainly from gaps and holes in 

walls and ceilings, and the lack of airtightness at junctions, windows, doors, attic hatches, 

seals, and lights. The lack of continuous insulation was also problematic especially at junctions 

where the wall meets the roof. Moisture ingress, poor ventilation, and thermal bridge 

construction were also recognised as non-compliant issues affecting energy efficiency.  
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Table 5. 4: Non-Compliance Relating to Energy Efficiency Observed in 20 projects 

Property DW 
(9) 

DW EX 
(3) 

SCH 
(1) 

PUB H 
(1) 

APTS. 
(3) 

FIL ST 
(1) 

IMPS 
(1) 

REST 
(1) 

Total 
(20) 

% 

Airtightness 55 12 2 9 13 - - 59 150 54.0% 
Insulation 30 15 5 5 1 - - 6 62 22.3% 
Moisture 5 9 - 10 1 - - - 25 9.0% 

Ventilation 9 4 - 2 1 - - - 16 5.8% 
Thermal bridge 2 - - - - - - 3 5 1.8% 
Flashings roof 2 1 - - - - - 1 4 1.4% 
Facias 4 - - - - - - - 4 1.4% 
Radon 2 - - - - - - 1 3 1.1% 
Flashings 1 - - 1 - - - - 2 0.7% 

Workmanship 1 - - - - - - 1 2 0.7% 
Air con. - - - - - - - 1 1 0.4% 

Extractor fan 1 - - - - - - - 1 0.4% 
Tank insulation 1 - - - - - - - 1 0.4% 
Storage tanks 1 - - - - - - - 1 0.4% 
Fireplace 1 - - - - - - - 1 0.4% 

Total 115 41 7 27 16 - - 72 278 100% 

Percentage 41.4% 14.7% 2.5% 9.7% 5.8% - - 25.9% 100%  

DW – Dwellings, DW EX – Dwelling extensions, SCH – School, PUB H – Public house, APTS – 
Apartments, FIL ST – Filling station, IMPS – Site improvements, REST – Restaurant extension 

 

A breakdown of the areas prone to non-compliance are illustrated in Fig. 5.2 which shows how 

non-compliance in areas indirectly relating to energy efficiency were: Part C TGD Site 

Preparation and Resistance to Moisture, Part D TGD Materials and Workmanship, Part F TGD, 

and Part H TGD Hygiene. The non-compliance areas directly impacting energy efficiency are 

Part L TGD Conservation of Fuel and Energy. The issues in Part L are airtightness, insulation, 

and thermal bridges. The resistance to moisture issues was mainly from moisture ingress at 

openings, lead flashings on roofs, and poor radon sealing at installation. The ventilation issues 

were mainly due to mechanical ventilation and air conditioning, extractor fans, and facia details. 

The hygiene issues were caused by inadequate pipe and storage tank insulation. The 

airtightness non-compliance issues came from windows and doors, gaps and holes in walls 

and ceilings, seals, and light products. The insulation issues were due to the lack of continuous 

insulation to walls, ceilings, and attic hatch. Finally, the thermal bridge issues were mainly 

found at door thresholds, openings, and junctions.  
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Fig. 5. 2: Breakdown of Areas Prone to Non-Compliance in Energy Efficiency 

 

The observations consisted mainly of notes and photographs of non-compliant issues recorded 

during inspection visits and included all parts of the building regulations. The site observations 

involved both commercial and domestic developments between 1st December 2017 and 1st 

December 2019 in Counties Limerick and Clare. The analysis of commercial and domestic 

developments highlighted non-compliance issues that exist in the inspection and certification 

process. Six of the construction projects were analysed to compare the inspections carried out. 

Fig. 5.3 illustrates how the projects with compliance documentation had more inspections 
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carried out. However, the architectural certifier carried out more inspections in the 253m2 opt-

out dwelling than the 105m2 dwelling extension in the regulatory process. The comparison 

findings suggest that building regulation certifiers may carry out more inspections when opting 

into the regulatory process, but not always, as it depends on the type and size of the project. 

 

Fig. 5. 3: No. of Inspections in Six Construction Projects Required to Ensure Compliance 

 

An inspection or compliance comparison can be difficult to analyse subjectively as each project 

has its own timeline and variables of compliance certification. The 912m2 dwelling took 22 

months to complete, but over a 12-month period it had a total of 92 site visits from the architect, 

M&E engineers, and the structural engineer. The inspection plan provided a system of 

accountability that ensured how all involved in the design or construction process were 

responsible for their work. The inspection plan may not have been rigidly applied as certifiers 

sometimes consider the inspection plan as a box-ticking exercise in the commencement 

notice. 

5.3.1 Observations of Accountability 
 

The 912m2 dwelling consisted of a comprehensive process of accountability in the regulatory 

process that involved site meetings with the architectural designers and assigned certifier, 

structural engineers, mechanical and electrical engineers, flood risk engineers, quantity 

surveyors, a landscape architect, and an interior designer. The compliance certification 
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process in this project ensured that the professional certifiers of design and construction 

compliance would furnish ancillary certificates of compliance to the assigned certifier, and the 

ancillary certifiers were held accountable. The assigned certifier was responsible for the 

submission of the inspection plan to the local authority and to upload the compliance 

documentation to the local authority, which is a mandatory requirement in the submission of a 

commencement notice in the regulatory process. In the commencement notice, the assigned 

certifier notified the local authority of the ancillary certifiers’ inspections.  

 

During the construction of the restaurant kitchen, the electrical contractor certified that the 

installation of the electrical system was compliant with the building regulations. Their work was 

inspected by the electrical engineer who also certified that the work was compliant with the 

building regulations. Similarly, the heating system was certified by the heating subcontractor 

to be compliant with the building regulations and their work was certified as being compliant 

by the mechanical engineer. This double check system accountability throughout the design 

and construction process ensured that building regulations compliance was achieved as 

ancillary certificates were produced by all involved in the design and construction process. 

However, in some cases, this double check system of accountability was limited. For example, 

the roofing contractor’s work was checked by both the architectural certifier and the structural 

certifier, but if there are subsequent compliance issues with the roof, there may be a dispute 

between the certifiers’ degree of responsibility and accountability in the inspection process. 

The structural certifier would be responsible for ensuring the roof is structurally sound, while 

the architectural certifier would be responsible for areas of compliance such as water ingress 

and flashings. This lack of specific accountability would be problematic if detailed project 

accountability and responsibilities were not set out at the start of a project. 

5.3.2 Observations of Non-Compliance  
 

Observations of non-compliance were recorded in notes, photographs, and site meetings. The 

purpose of the non-compliance analysis would be to identify all non-compliant issues, but a 

critical review of this research would be in the identification of issues prone to non-compliance 

as opinions on building regulations compliance may be subjective. It can be difficult to attain a 

realistic and accurate quantification of building regulations non-compliance issues as skills, 

competence, and inspections of compliance on building sites can vary. In analysing the 

compliance issues recorded on the buildings, an extensive list of design and construction 
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issues were recorded that had to be rectified. Non-compliance issues were recorded from the 

installation of electrical products, which can have a detrimental impact on airtightness. There 

were issues relating to moisture ingress at windows and doors and there was a lack of 

continuous insulation in attics and gaps around plumbing pipes. Airtightness issues illustrated 

in Fig. 5.4 were found at attic hatches and gaps around electrical switches and sockets, while 

Fig. 5.5 illustrates gaps at thermostats and pipes. Airtightness is a critical area of compliance 

to ensure energy efficiency is maximised and is particularly important in NZEB buildings as 

mechanical ventilation with heat recovery will not operate as efficiently with gaps in the airtight 

membrane.  

 
 
Fig. 5. 4: Airtightness Issues at Attic Hatch and Electrical Sockets 
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Fig. 5. 5: Airtightness Issues at Gaps in Walls 

 

Inadequate insulation is a common element of energy inefficiency in buildings and was found 

to be commonplace in many of the properties. The lack of continuous insulation in attics and 

around pipes is illustrated in Fig. 5.6. In this building project, 360mm of insulation was specified 

in the drawings and specifications, but on inspection, 200mm of fiberglass insulation was 

inserted into half of the ceiling joists of a new house and just 100mm of insulation was inserted 

into the other half of the attic. It is common that insulated hot water cylinders may be effective 

for retaining heat, but the hot water pipes coming from the tank were uninsulated. Furthermore, 

a poorly insulated water tank was covered with strewn insulation over the cover without any 

insulation on the pipes and ceilings in the attic. Obstructions in the attic interfered with the 

energy efficiency of the dwelling as the insulation was misplaced underneath.  
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Fig. 5. 6: Lack of Continuous Insulation Issues Affecting Energy Efficiency 

 

There were ventilation issues in six of the properties and is common in new dwellings where 

cold roofs are unventilated due to attic insulation blocking vents at the eaves. It is important 

that certifiers ensure cold roofs are ventilated to reduce moisture forming on the rafters and 

timber structure. The illustration in Fig. 5.7 highlights insulation tight against the eaves 

preventing ventilation and shows how holes in the ceiling and unsecured downlights can affect 

the mechanical ventilation system.  

 

Fig. 5. 7: Ventilation Issues Affecting Energy Efficiency 
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Moisture ingress in Fig. 5.8 is an area where energy efficiency was compromised. The correct 

installation of damp-proof membranes, roofing membranes, and flashings was identified and 

is an important element of ensuring a building is compliant with building regulations as the 

ingress of moisture into a building can greatly affect the energy efficiency of a building. Non-

compliance in windows and doors was evident in the poor installation of airtightness 

membranes around windows and doors, glazing, insecure handles, and thermal bridges at 

door thresholds. 

 

Fig. 5. 8: Moisture Ingress Affecting Energy Efficiency 

 

5.3.3 Summary of Observations 
 

The analysis of observations in building regulations non-compliance in each of the building 

sites was designed to highlight areas prone to non-compliance directly and indirectly relating 

to energy efficiency. Recurring non-compliance issues were found in walls, floors, windows, 

doors, and roofs. The analysis showed that many of the non-compliance issues found in the 

site observations were also identified by interview participants in the semi-structured 

interviews. 

5.4 Interviews 
 

The topics of the interviews were areas affecting energy efficiency such as accountability, 

competence, areas prone to design and construction non-compliance, and areas of 
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certification improvement. The non-compliance issues observed on the 20 construction 

projects were not specifically mentioned in the interview questions as it was important that 

interviewees identified and described their own issues to reinforce the site observations. Thirty-

one key stakeholders that influence energy efficiency participated in the interviews. The 

interview groups and areas of energy selected for investigation are illustrated in Table 5.5. 

Table 5. 5: Stage 2 Interview Participants 

No. ID Stakeholder 
Group 

Profession Area of Energy Efficiency Selected for 
Investigation 

1 BO1 Building 
owners 

Building owner Design and planning process 
2 BO2 Building owner  Certification process and construction 
3 BO3 Building owner  Certification process and construction 
4 BC01 Building 

contractors 
Building contractor Construction compliance 

5 BC02 Bricklaying contractor Block laying compliance 
6 BC03 Carpentry contractor Carpentry compliance 
7 BC04 Airtightness installer Airtightness 
8 EC01 Energy 

certifiers 
BER assessor Part L compliance in BER assessment 

9 EC02 Airtightness certifier Airtightness compliance 
10 EC03 BER rating advisor BER policy and compliance 
11 EC04 Insulation advisor Insulation compliance 
12 EC05 Energy manager Energy assessment 
13 LA01 Local authority 

officers 
Building control officer Building control and planning process 

14 LA02 Building surveyor Building control and planning process 
15 LA03 Civil engineer Building control and planning process 
16 LA04 Building engineer Building control and planning process 
17 A01 Building 

regulation 
certifiers 

Architect Design and construction compliance 
18 A02 Architect Design and construction compliance 
19 BS01 Building surveyor Design and construction compliance 
20 BS02 Building surveyor Design and construction compliance 
21 CE01 Chartered engineer Design and construction compliance 
22 CE02 Chartered engineer Design and construction compliance 
23 C01 Building surveyor Design and construction compliance 
24 C02 Architectural designer Design and construction compliance 
25 C03 Building surveyor Design and construction compliance 
26 C04 Building surveyor Design and construction compliance 
27 C05 Architectural certifier Design and construction compliance 
28 C06 Wastewater engineer  Wastewater energy 
29 L01 Legal experts Construction solicitor Certification process 
30 L02 Construction barrister Certification process 
31 L03 Insurance solicitor 

 
Certification Process 

 

Stakeholder groups were selected for their involvement and experience in ensuring 

compliance and delivering energy efficiency. The semi-structured interviews were conducted 

in face-to-face engagement before the onslaught of the Covid-19 pandemic. Early engagement 

with stakeholders provided an insight into the energy efficiency issues, providing an array of 

themes for the research. This agrees with the paradigm for the research and is bolstered by 

the theory of a mixed method approach. The roles and skills of the interview participants were 

acquired to determine their professional experience in the construction industry. Their 
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experience indicated that they were knowledgeable of the issues associated with the 

certification of building regulations compliance and in delivering energy efficiency. The 

interviews were recorded and transcribed. The transcripts were read line by line with notes 

being made of first impressions. The transcripts were inputted into NVIVO software, the data 

were coded and categorised, and themes were formed to identify patterns between the groups 

as illustrated in Fig. 5.9. 

 

Fig. 5. 9: Categories, Themes, and Codes in Interview Analysis 

 

The interview questions were different for each group of interview participants. Six groups were 

formed among the 31 stakeholders, comprising building owners, building contractors, energy 

certifiers, local authority inspectors, building regulation certifiers, and legal experts. The 

certification process was dissected to delve into issues encountered by stakeholder groups 

with the intention of determining how overall compliance could be improved to enhance energy 

efficiency. The questions for each group were formulated according to their profession and 
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their ability to answer them. For example, 13 participants were asked if the rural design 

guidelines hindered the energy efficiency of rural dwellings. The local authority officers and 

building regulation certifiers were asked this question, but the building owners, energy 

certifiers, and legal experts were not as they would have no competence in or knowledge of 

the rural design guidelines. In fact, as the rural design guidelines refer to rural-based local 

authorities, the urban-based local authority officers and certifiers replied that they did not know 

about these guidelines. It was interesting that 100% of participants believed thermal bridges 

were problematic in construction, 91.7% believed certifiers should be independent, and 80% 

believed all chartered engineers should not be allowed to certify overall building regulations 

compliance as illustrated in Table 5.6. 

Table 5. 6: Stage 2 Interview Responses to Energy Efficiency Questions  

Question % and Freq. of Responses 
 Yes No Don’t Know 
Do the rural design guidelines hinder the energy 
efficiency of rural dwellings? (13) 
 

46.2% (6)  15.4% (2)  38.4% (5) 

Should energy efficiency be considered in the planning 
process? (7) 
 

57.1% (4) 28.6% (2) 14.3% (1) 

Should the local authority require building designers to 
submit planning permission applications demonstrating 
energy efficiency? (8) 
 

62.5% (5) 25% (2) 12.5% (1) 

Should there be an energy assessor in the planning 
department of the county council? (9) 
 

55.6% (5)  44.4% (4) - 

Should site suitability for water, wastewater, public 
transport, roads, etc. be assessed by the local authority 
in a graded mark format for energy efficiency? (12) 
 

58.3% (7) 33.3% (4) 8.4% (1) 

Is airtightness a problem in construction? (10) 
 

40% (4) 60% (6) - 

Are thermal bridges a problem in construction? (8) 
 

100% (8) - - 

Should building owners be allowed to construct their 
own dwellings? (14) 
 

50% (7) 42.9% (6) 7.1% (1) 

Do you think energy efficiency could be improved at the 
completion stage of the opt-out process by uploading 
compliance documentation to building control? (15) 
 

66.6% (10) 26.7% (4) 6.7% (1) 

Should certifiers be independent? (12) 
 

91.7% (11) - 8.3% (1) 

Should computer or chemical chartered engineers be 
allowed to act as design certifiers or assigned certifiers 
if they believe they are competent to do so? (10) 
 

- 80% (8) 20% (2) 
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The interview participants were asked if they believed if the opt-out process was effective to 

deliver energy efficiency. The pattern of perceptions between the groups is illustrated in Table 

5.7. 

Table 5. 7: Pattern of Responses to How Energy Efficiency Could be Improved in Opt-Out 
Process 

Group Responses 
Building 
owners 

“You are better off to leave the cavity and pump it afterwards and you get a fully sealed 

cavity. I think that's a better system (B01). “No, you wouldn't want the house any warmer 

really” (BO2). “There's not a whole pile I could have done, unless I went with mechanical 

ventilation, but some people go with it and others don't” (BO3). 

Building 
contractors 

“Non-compliance in the opt-out is a disease across the built environment from designers, 

local authorities, builders, lack of supervision. The opt-out must change as there is no way to 

regulate the industry” (BC01). “There’s a lot of flaws in some of those houses and a lot of 

cold bridges” (BC02). “Owners employ the cheapest builders but will not get an energy rating” 

(BC03). 

Local authority 
inspectors 

“An energy professional should have to make a part of an application form that the house 

conforms to basic standards, and it is A, B or C energy rated at design stage” (LA02). “The 

new NZEB Regulations and the building control process, they assess at that stage and that's 

when it's going to be built” (LA03). 

Energy 
certifiers 

“In the opt-out, I know loads of houses are being done without an airtightness test.” (EC02). 

“As per the legislation, they do require a BER cert” (EC03). “I suppose there would be 

dwellings non-compliant with Part L” (EC04). “I've seen detailing that wouldn't be ideal. It 

might get a rating based on the design, but what's implemented mightn't be up to scratch” 

(EC05). 

Building 
regulation 
certifiers 

“Compliance documents are part of a big problem” (C01). “There is an opt-out, so no 

standards and no airtightness” (C02). “Registered professionals should be involved with an 

inspection plan and who is responsible” (C03). “The purpose of the opt out is to facilitate 

building for young people” (C04). “There should be a cert of compliance on completion” 

(C05). “The opt-out is fine for extensions but not for dwellings as there is no certification, 

there should be a facility for compliance documentation to be uploaded to the BCMS” (C06). 

 

To investigate how certifiers could improve their compliance methodologies, pre-coded themes 

were selected from the research methods as a format to explore the certification issues. The 

exploratory interviews identified accountability as a factor affecting energy efficiency in the 

regulatory and non-regulatory building control process; the secondary data study identified 

competence as a factor affecting energy efficiency; and the site observations identified 

expertise as an area affecting energy efficiency through the identification of areas prone to 
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non-compliance. Certifiers were asked to suggest improvements to the certification process 

that could enhance energy efficiency. 

5.4.1 Accountability  
 
The findings suggest that areas of accountability most suggested by interview participants 

were inspections, building contractors, planning, and compliance as illustrated in Table 5.8. 

The certifier of overall compliance is required to ensure the designers and certifiers are 

accountable to carry out inspections and certify compliance. To ensure compliance is 

achieved, a double check process of accountability in the inspection process can make the 

process more robust. The inspection plan in the regulatory process is submitted by the 

assigned certifier to the local authority and the inspection process in the non-regulatory 

process is the responsibility of the building owner or the certifier they employ. 

 

Table 5. 8: Perceptions of Accountability Relating to Energy Efficiency 

Comparing Perceptions of Stakeholders on Accountability Relating to Energy Efficiency 
(Frequency and percentage of issues) 

 

Accountability 
Issues 

Architect (4) Building 
Surveyor (5) 

Ch. Eng. 
(2) 

Legal 
Expert (3) 

Building 
Control 

Officer (4) 

Builder (4) Energy 
Certifier (6) 

Building 
Owners (3) 

Total (31) % 

Inspections 31 5 12 - 1 - - - 49 27.4% 

Contractors 29 6 4 6 - - - - 45 25.1% 

Planning 6 13 - - - - - - 19 10.6% 

Compliance - - - - 4 6 8 - 18 10.1% 

Architect’s role 13 - 2 - - - - - 15 8.40% 

Acceptance - 2 - 2 5 - - - 9 5.00% 

Certification - - - - - 1 1 4 6 3.40% 

Construction 2 3 - - - - - - 5 2.80% 

Commencement 2 3 - - - - - - 5 2.80% 

Energy design  1 1 - - - - - - 2 1.10% 

Poor design 2 - - - - - - - 2 1.10% 

Planning dept 1 1 - - - - - - 2 1.10% 

Measuring design 1 - - - - - - - 1 0.60% 

Plan mechanism 1 - - - - - - - 1 0.60% 

Total 89 34 18 8 10 7 9 4 179 100% 

Percentage 49.70% 19.0% 10.1% 4.50% 5.60% 3.90% 5.00% 2.20% 100%  

 

The inspection process was suggested as the most important element in accountability as it 

places responsibility and risk on certifiers in the compliance process. “I think the quality, also 

the recording of site inspections, has become more thorough as well. There's almost like a 
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snag list produced at the end of every site inspection now” (A02). Similarly, the inspection 

process was suggested as becoming difficult as the system ensures certifiers are liable for 

compliance errors. “The best example of this is in medical devices or the aviation industry 

where everybody's hooked, everybody's hooked from the designer to the maintenance 

mechanic. Your tools are stamped, and they all follow the same procedure for accountability” 

(LA02). It was also suggested that the regulatory process ensures accountability by having an 

assigned certifier in charge of the certification process. “If you have an assigned certifier on 

board, you're going to have everything done. It doesn't really matter because he's going to 

make sure the whole thing is going to comply” (EC2). This suggests certifiers will ensure 

compliance is achieved in the regulatory process. 

The certifier participants suggested building contractors and certifiers must be accountable for 

their work in the regulatory process as they are required to certify compliance with the building 

regulations. “Every professional involved in the construction process must be responsible and 

accountable for their work” (LA02), but it was also suggested that “Accountability on building 

sites can be a difficult task as building sites are unstructured” (BS02). “Anybody who is in the 

construction game is culpable. The contractor or subcontractor, any of the trades, electricians, 

they all must man up now and be responsible, and accountable” (LA02). “Accountability is very 

important. As far as I am concerned, everybody on the site should be accountable for what 

they are doing and indeed what they are being paid to do” (BS01). However, accountability 

can be difficult to apportion as there can be many personnel involved in the various parts of a 

project. “If you're using insulation on house one, two, three, and four, there should be a docket 

with that insulation and maybe a number, but again, it's just paperwork. Transcending that on 

sites is difficult enough” (EC1). Therefore, a rigorous compliance mechanism adopted by 

certifiers on building sites are essential to ensure compliance is achieved through a process 

of accountability.  

Compliance certification can ensure accountability from certifiers and contractors involved in 

the design and construction process. The professional bodies are in agreement that 

professional compliance certification should be mandatory in the non-regulatory process. This 

would ensure that building owners are required to employ a professional designer and certifier 

to certify compliance. While compliance documentation is not mandatory in the non-regulatory 

process, the local authority can request the airtightness test and energy efficiency calculations 

of junctions.  
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Another area lacking accountability is the non-regulatory process as there is no mandatory 

certification of compliance on completion required by the local authority. “I would like to see a 

certificate of compliance on completion at the end of every one of my houses” (B01). However, 

the local authority can request compliance documentation, but certification is not mandatory. 

“Building control can request information and documentation and it has to be made available 

so they can request the air tightness test and they can request thermal DEAP modelling of 

non-standard details at junctions” (LA01). Therefore, the lack of compliance documentation in 

the non-regulatory process is less than satisfactory as a means of ensuring accountability in 

the certification process. 

5.4.2 Competence  
 

The competence of building contractors, designers, and certifiers can be problematic for 

achieving overall compliance as non-compliance that directly or indirectly relates to energy 

efficiency can affect the energy performance of the building. The predominant areas of 

competence suggested by the interview participants were general inexperience, contractors’ 

and certifiers’ inexperience, and direct labour as illustrated in Table 5.9. 

Table 5. 9: Perceptions of Competence Relating to Energy Efficiency 

Comparing Perceptions of Stakeholders on Competence Relating to Energy Efficiency  
(Frequency and percentage of issues) 

Competence Issues Architect (4) Building 
Surveyor (5) 

Ch. Eng. 
(2) 

Legal 
Experts (3) 

Building 
Control 

Officer (4) 

Builder (4) Energy 
Certifier (6) 

Building 
Owners (3) 

Total (31) % 

Inexperience - - - - 4 10 14 22 50 38.6% 

Contractors - - - - - 10 - 4 14 11.1% 

Certifier 2 2 4 3 2 - - - 13 10.3% 

Direct labour 1 4 2 4 - - - - 11 8.7% 

Lack of training - - - - 1 6 3 - 10 7.9% 

Subcontractors - - - - 1 5 - 1 7 5.6% 

Ch. engineers 2 4 - - - - - - 6 4.8% 

Engineers 6 - - - - - - - 6 4.8% 

Complexities 4 - - - - - - - 4 3.2% 

Competence - - - - 2 - - - 2 1.6% 

Incompetence - 2 - - - - - - 2 1.6% 

Unqualified - - - - - - 1 - 1 0.8% 

Total 15 12 6 7 10 31 18 27 126 100% 

Percentage 11.9% 9.5%  4.8% 5.6% 7.9% 24.6% 14.3% 21.4% 100%   
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Inexperience on construction sites is a cause of non-compliance as there are different 

personnel involved in each project. Building owners employ professional certifiers because 

they have the knowledge and competence to certify the design and construction of the building. 

“I would have a good knowledge of building, but you are going to make mistakes. You're not 

going to be aware of all the different things that you should be aware of” (B03). Building 

contractors also rely on certifiers to guide them on various aspects of construction. “You are 

not going to get information out of a book. It takes years of experience and qualifications and 

teamwork by site assessors, good builders and by good designers” (BC01). However, not all 

contractors and certifiers are well trained and experienced. “Some of the architects out there. 

There's one now where they took no rhyme nor reason to the building that was built. It's not 

orientated correctly, there's glass on the North side, the heat pumps that were put in, the 

insulation that was put in and the windows that were put in are non-compliant” (EC1). “The key 

to improving energy performance of buildings on site is training and workmanship of the people 

onsite” (LA01). As building owners and building contractors rely on certifiers to advise them on 

the design and construction process, continuous professional development training is essential 

for transferring knowledge and modern methods of construction.  

Inexperienced building contractors are problematic for the certification of compliance in Ireland 

as both the regulatory and non-regulatory processes allow building owners to construct their 

own buildings. Building owners who construct their own buildings may be inexperienced in 

modern construction methods which can result in non-compliance and poor energy 

performance. The building owner participants suggested that they should be allowed to 

construct their own dwellings. They were unconcerned with the competence of subcontractors 

as they relied on the competence of a professional certifier who they employed to supervise 

and certify the design and construction process. However, certifiers had mixed views on 

whether building owners should be allowed to construct their own dwellings. “Owners should 

be allowed to construct their own houses. Once you have a certifier involved, you're sound. 

You are kept within the law” (BO3). “Building owners should not be allowed to construct their 

own houses because there is an opt-out. No standards and airtightness” (BS2). “The building 

regulations do permit people to construct their own dwellings. So again, that's a matter of 

national policy. So, it is allowed” (LA1). “The only way are site visits. It should be building 

contractors who are accountable” (EC2). The opinions of the various stakeholders indicated 

that building owners who want to construct their own homes should employ a professional 

certifier to oversee the process. 
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5.4.3 Expertise 
 

Certifiers of overall compliance should develop expertise in recognising areas prone to non-

compliance that directly and indirectly affect energy efficiency. The site observations of areas 

prone to non-compliance in professional practice provided the basis for further investigation in 

the interviews to establish if the areas of non-compliance observed on building sites were also 

experienced by certifier participants. It would also establish what additional areas of non-

compliance were recurring. The main non-compliance issues identified by the interview 

participants were energy efficiency certification, design non-compliance, and construction non-

compliance as illustrated in Table 5.10. 

Table 5. 10: Perceptions of Expertise to Identify Non-Compliance Relating to Energy 
Efficiency  

Comparing Perceptions of Stakeholders Expertise to Identify Non-Compliance Issues Relating to Energy 
Efficiency (Frequency and percentage of issues) 

Non-Compliance 
Issues 

Architect (4) Building 
Surveyor (5) 

Ch. 
Engineer (2) 

Legal 
Expert (3) 

Building 
Control 

Officer (4) 

Builder (4) Energy 
Certifier (6) 

Building 
Owner (3) 

Total (31) % 

Certification 29 10 7 3 1 - - - 50 30.3% 

Design 13 13 12 - - - - - 38 23.0% 

Construction 4 12 12 3 2 - - - 33 20.0% 

Building regs 4 1 4 - - - - - 9 5.40%  

Renewables 9 - - - - - - - 9 5.50%  

Other regs 2 2 2 1 - - - - 7 4.20% 

Defects 2 1 1 - - - - - 4 2.40%  

Domestic 4 - - - - - - - 4 2.40% 

Airtightness 3 1 - - - - - - 4 2.40% 

NZEB 2 - 1 1 - - - - 4 2.40% 

Dwellings 2 - - - - - - - 2 1.20% 

Insulation 1 - - - - - - - 1 0.60% 

Total 75 40 39 8 3 - - - 165 100% 

Percentage 45.50% 24.20% 23.60%  4.80%  1.80%  - - - 100%  

 

Non-compliance can be avoided by employing experienced building contractors. “You are 

going to spend that money on mistakes anyway, when you're dealing with a block layer and a 

roofer” (BO3). It was interesting that all three experienced building contractors stated that they 

found thermal bridge detailing difficult to understand, but this may be due to the range of 

bespoke details being created by architectural designers. “It’s hard to read off a drawing. You 

must be shown how to do it” (BC02). Like building contractors, professional certifiers also have 
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different competence levels. “When it comes to architects and engineers, everyone has got a 

competence level, and everyone specializes in different areas” (A01). The lack of professional 

certifier competence may be due to the lack of training. “By designers assuming the value, the 

house could be over insulated, and the size of the heat pump could be a lot more. There could 

be a saving there if they went and calculated out the heat loss factor” (EC4). The advancement 

of energy conservation places a high burden on certifiers to keep up-to-date with continuous 

improvements in the building regulations. 

The certification of design compliance is a mandatory requirement in the regulatory process, 

but no certification is required in the non-regulatory process. Building owner BO3 suggested 

that they had limited knowledge in energy efficient design and that he designed his own 

dwelling extension and obtained planning permission. The local authorities do not require 

building designers to have knowledge of energy efficient building design to acquire planning 

permission. An area prone to design non-compliance as suggested by Energy certifier EC04, 

was that certifiers were miscalculating U values of the building fabric. The miscalculation of U 

values may be due to the lack of certifier training, or where they may act outside their level of 

competence. 

5.4.4 Energy Improvements 
 

The areas of construction non-compliance directly affecting energy efficiency in Part L TGD of 

the building regulations were found to be thermal bridges, continuous insulation, and 

airtightness. Non-compliance indirectly affecting energy efficiency were found to be mainly 

from moisture ingress, workmanship, materials, and ventilation. These are the areas where 

improvements could enhance energy efficiency. Building owner BO2 suggested ventilation as 

an area where he could have improved energy efficiency, as he would have installed 

mechanical ventilation, but it was too expensive; whereas Building contractor BC03 suggested 

improvements could be made to energy efficiency if all builders were required to construct 

energy efficient buildings and they could rely on getting paid for their work. Tradesmen rely on 

contractors to pay them for their work on wet days, but this is not always forthcoming as many 

tradesmen are employed on daily contract rates. “Some lads have no interest in energy 

efficiency and just want a day’s pay” (BC02). Tradesmen were identified as being a cause of 

damaging building airtight membranes. “The electrician’s use of their hammer is paramount to 

their job and the speed of which they do it. Airtightness is breached, membranes are being 

breached” (BS01). The Airtightness certifier EC02 suggested there could be vast 
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improvements to energy efficiency if designers conducted thermal bridge calculations and if 

mandatory airtightness tests were carried out on all buildings. “Designers don’t do thermal 

bridge calculations, and a lot don’t have airtightness tests” (EC4). The main areas of 

improvement suggested by interview participants, as shown in Table 5.11, were non-regulatory 

standards, regulatory standards, compliance certification, and training. 

Table 5. 11: Perceptions of Certification Improvements to Enhance Energy Efficiency 

Comparing Perceptions of Stakeholders on Improvements to Enhance Energy Efficiency  
(Frequency and percentage of issues) 

Suggested 
Improvements 

Architect (4) Building 
Surveyor (5) 

Ch. 
Engineer (2) 

Legal 
Expert (3) 

Building 
Control 

Officer (4) 

Builder (4) Energy 
Certifier (6) 

Building 
Owner (3) 

Total (31) % 

Non-regulatory 
Standards  

17 8 4 5 - - - - 34 29.0% 

Regulatory 
Standards  

15 5 2 5 - - - - 27 23.1% 

Compliance 
Certification  

9 8 5 1 - - - - 23 19.7% 

Training  12 3 3 1 - - - - 19 16.2% 
Independence  2 5 - - - - - - 7 6.0% 
Quality  2 3 2 - - - - - 7 6.0% 
Total 57 32 16 12 - - - - 117 100% 

Percentage 48.7% 27.3%  13.7% 10.3% - - - - 100%   

 

Standards in the non-regulatory process were suggested as areas where improvements could 

be made to improve energy efficiency. The certifier participants suggested high standards 

could be attained by building owners employing professional certifiers to design and supervise 

buildings and the employment of a competent building contractors as they would take 

responsibility for ensuring and certifying compliance. “You keep with the best 

recommendations as possible for tradesmen and all that. I also had an engineer supervising it 

the whole way through anyway” (BO2). “Professional certifiers can add value to the builder and 

can add great credit also to the builder as they will get together, and the certifier will help the 

builder with certain processes and the new buyers will feel very confident that the house was 

done to standards” (BC01). There was also a suggestion that the non-regulatory process did 

not have the same standards as the regulatory process. “If you do the opt-out, you have lads 

who aren't going to change and businesses that aren't going to meet standards. We want to 

go away from that. You want to be bringing the building forward” (EC1). Building owners may 

select the non-regulatory process to prioritise cost savings and the additional costs of 

professional fees in the regulatory process over standards. All three building owners suggest 

improvements could be made to standards if local authorities required a professional certifier’s 
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certificate of compliance on completion. Building contractor BC01 suggested the main flaw 

with the opt-out process was that there was no compliance certification required at completion 

and that it would be very easy to provide evidence of compliance through photographs or 

videos. Building control officer LA01 suggested the opt-out process was not supported by many 

professional certifiers when it was first implemented, but it was introduced as a matter of 

national policy due to the economic landscape of Ireland in 2014. 

There were mixed opinions that improvements could be made to standards in the regulatory 

process by ensuring all building contractors were registered as they would be required to have 

training in modern methods of construction. “I think it would be a good system if all contractors 

were registered” (A01). “The actual hands-on training has been really neglected” (BS01). 

Building surveyor BS02 suggested standards could be improved with improvements to the 

BCMS as it was very slow. It was suggested by Architect A01 that local authorities throughout 

Ireland could improve standards with prompt timeframes of compliance approval and that a 

thorough inspection mechanism would spread the risk to other certifiers involved in the project. 

However, Architect A02 suggested that, as it was difficult to apportion risk in construction 

projects, the compliance certification process could be improved by certifiers not acting as dual 

design certifier and assigned certifier and by adopting a thorough site inspection process. 

 
There was widespread belief among the participants that all chartered engineers should not 

be allowed to act as design certifiers and assigned certifiers, even if they believed they were 

competent. It was suggested that the design and assigned certifier roles should be restricted 

to chartered engineers qualified and competent in construction-related engineering. There 

were suggestions that the three most prevalent areas where improvements could be made in 

the construction process were having regular inspections, having a BER assessor involved at 

the start of a project, and replacing certifiers by having local authority inspectors involved in 

the certification process. Other areas suggested were professional certification, advertising, 

independent certifiers, uploading compliance documentation, supervision, providing a 

certificate of compliance on completion, building contractor accountability, and the importance 

of providing an airtightness report. They were also suggestions that improvements could be 

made in the non-regulatory process by having mandatory compliance reports, increased local 

authority resources, registered professionals involved in the compliance process, a mandatory 

inspection plan, the provision of a mandatory Part L report, and improvements to wastewater 

systems. 
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There were conflicting views about the reasons for not delivering energy efficiency. The 

building contractors group believed airtightness compliance was difficult to achieve but building 

regulation certifiers believed it was not difficult to achieve. Airtightness certifier EC02 also 

suggested airtightness compliance was not difficult for building contractors to achieve. The 

building contractors’ suggested reasons for not delivering energy efficiency included the lack 

of training, subcontractors paying poor attention to detail, staff with no interest, and having to 

work within a budget. The energy certifiers suggested that energy efficiency could be improved 

at the design stage, which included altered orientation, easy to understand thermal bridge 

details, detailed drawings, correct information, airtightness details, and a BER assessment. 

They suggested improvements at the commencement stage, which included improved 

calculations in insulation, renewable energy, DEAP calculations, percolation tests, and 

mechanical ventilation. Finally, there were suggestions that the construction process could be 

improved with trained tradespersons, increased local authority resources, registered 

professionals from increased inspections, a process of accountability, and mandatory Part L 

compliance. 

5.4.5 Summary 
 

The findings of the interviews suggest there are considerable issues in the certification of 

building regulations compliance affecting energy efficiency. The stakeholders identified a 

range of accountability and competence issues in the design and construction process, but 

also suggested what improvements that could be made to enhance energy efficiency. When 

comparing the stakeholder groups, it became evident that each group had their own concerns 

and solutions to manage non-compliance issues. Building owners were interested in achieving 

maximum energy efficiency performance, but only if costs were not excessive. Energy 

efficiency was not a priority for building contractors and suggested that they were being 

disadvantaged when losing the tendering process to inexperienced builders who did not 

implement energy efficient methods of construction. Certifiers suggested the obstacles to 

energy efficiency were in the planning process, the competence of building contractors, the 

lack of accountability, poor work practices, and the lack of training. Similarly, energy certifiers 

suggested there were areas of energy efficiency that were not being implemented such as lack 

of airtightness testing and compliance certification from BER assessors and certifiers. The 

local authority group suggested the key to improving energy efficiency was training. The issues 

and improvements suggested by the interview participants formed the basis for the questions 
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for the focus group participants. The focus group was formed to triangulate the data acquired 

by the site observations and semi-structured interviews.  

5.5 Focus Group 
 

A focus group was conducted to discuss and triangulate the issues observed in professional 

practice site observations, the secondary data study, and the interviews. The coding of a focus 

group is valid and reliable if coded by qualitative content analysis and is carried out through 

the interpretation of subjective data in a scientific manner (Moretti, et al., 2011). A focus group 

was conducted with the eight certifier participants via the electronic medium of MS Teams. 

Deductive qualitative content analysis was used in the analysis of the focus group as the 

coding was pre-determined from the interviews’ data. The focus group participants were 

selected from different professions and from different locations, but it was important that they 

all had significant experience of certifying building regulations compliance as illustrated in 

Table 5.12. Two of the participants took part in the interviews and six of the focus group 

participants had not been previously interviewed. The purpose of a focus group is designed to 

focus on specific topics to uncover a range of experiences and perspectives in a non-

threatening environment (Hennink, 2013). All characteristics to conduct a good focus group 

were successfully applied in the discussion, and it was recorded electronically due to the 

Covid-19 pandemic.  

Table 5. 12: Focus Group Attributes 

 Gender Code Occupation Experience (years) 
1 Male FG-BS1 Building surveyor 21 –30 
2 Male FG-CC1 Construction certifier 11–20 
3 Male FG-CC2 Construction certifier 21–30 
4 Male FG-CE1 Chartered engineer 21–30 
5 Male FG-BS2 Building surveyor 30+ 
6 Male FG-BS3 Building surveyor 21–30 
7 Male FG-A1 Architect 21–30 
8 Male FG-CE2 Chartered engineer 

 
30+ 

 

All certifiers had a minimum of 11 years’ experience which indicated that all participants were 

very knowledgeable in the certification of compliance and the delivery of energy efficiency. The 

pre-determined areas of coding were accountability, competence, expertise, and 

improvements in the certification process. 
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5.5.1 Accountability  
 

The predominant accountability issues suggested by the focus group were the regulatory 

process, the non-regulatory process, the BCMS, and compliance. The focus group had mixed 

views about whether the non-regulatory process should be discontinued or not. “It's still a self-

regulation system. So, you have that kind of, it's a chain and some have said that that question 

of whether the assigned certifier knows what they're talking about or not is to some extent 

within the system, that's irrelevant because, if he's got all of his ancillary certs that are 

responsible for all of the little bits of the of the building” (FG-A1). They suggested the non-

regulatory process may be useful in small domestic projects but should be discontinued for 

new dwellings. They also suggested that the regulatory process was a data management 

process that building owners did not understand as they would still have to achieve compliance 

if they opted out of the regulatory process. “I think in a sense BCAR is not really designed to 

ensure compliance in any one aspect, whether that be energy efficiency or otherwise. That's 

a whole other exercise, and that's where the BER's come in” (FG-A1). Therefore, the focus 

group suggested the selection of either the regulatory or non-regulatory building control 

process was irrelevant to achieving energy efficiency in buildings. 

The focus group suggested that there was no training provided for certifiers and building 

contractors. While they believed that the regulatory process was not designed to deliver energy 

efficiency, they believed it was the Building Energy Rating (BER) certificate that ensured 

energy efficiency. They also agreed that the certification process was self-regulated and that 

the BCMS was slow, onerous, and the process was just a paper trail for accountability. “The 

BCMS system grew out of and did away with the self-regulatory control of the building process 

and put some structure on it and as that happened, what you had is a situation where the 

government had a data collection device in place. It was never meant to improve quality 

control. What it was meant to do was put an oversight to ensure that quality control happened 

outside of the BCMS system and that your PI backed it up. Now whether it does that or not, 

well you could go round and round in that argument for a while” (FG-CE2). Therefore, this 

reaffirmed certifier interviewees’ views that energy efficiency should be viewed as an integral 

part of achieving compliance irrespective of the building control process selection. 

5.5.2 Competence 
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The focus group gave their opinions on non-compliance caused by incompetence. They 

included the competence of building owners acting as building contractors and BER assessors, 

the lack of a Clerks of Works, and general incompetence on building sites. The focus group 

suggested that building owners acting as building contractors were problematic on building 

sites, but there were conflicting views whether building owners should be allowed to construct 

their own house. However, they did agree that building owners building their own home and 

building contractors should be competent in energy efficient construction. “Well, I don't think 

they're fully qualified to do it, and I think where the real knock on from that is when these people 

that build their own houses and do their own self certification, the real problem is that when 

those houses come into the sales lines” (FG-BS1). “Regarding the self-builders there, a lot of 

the time at the moment if you're going for a mortgage, the bank will insist that you have ancillary 

certificates proven because they're not going to hand you out a load of money” (FG-CC1). The 

focus group suggested that the competence of BER assessors was not a cause for concern 

as they were generally competent in their work. They were also unconcerned with certifiers 

inputting incorrect information into the BER provisional assessment, as it was not important at 

design stage and that it is only a provisional assessment. However, they did suggest that it 

could become an important element of non-compliance during or after the construction phase 

if Part L information is not updated during construction or at completion.  

5.5.3 Expertise 
 

The areas of non-compliance encountered by certifiers in the focus group were mainly in 

planning, design, ventilation, airtightness, and BER assessment. The focus group suggested 

the local authority planning department was not competent to assess energy efficiency. Energy 

efficiency is not assessed at the planning stage and is the responsibility of the building control 

department at the commencement stage. The focus group suggested thermal bridges were a 

common cause of construction non-compliance, but airtightness and intersections were also 

identified as areas prone to non-compliance. “It's in the intersections of work. It's in the details. 

It's in where the elements meet. That's where you get the problems” (FG-BS2). “Most people 

on site won’t know what the practical on-site application of thermal bridging is and how to deal 

with it. Airtightness is impossible if your airtightness target is one air change an hour” (FG-

CE1). Therefore, the focus group suggested that as energy efficiency is being enhanced with 

improved building regulations, a greater expertise will be required to achieve compliance. 
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The focus group had mixed opinions on whether energy efficiency should be assessed at the 

planning stage or at the commencement stage. They suggested that there would be an 

additional cost on building owners providing an energy assessment at the planning stage if 

planning permission was not granted, but energy assessment at the planning stage might 

eliminate unprofessional or incompetent building designers submitting planning applications. 

“Planners don’t have a clue when it comes to building construction, so to bring them into issues 

related to building quality, as in its energy efficiency or otherwise, would be a complete 

mistake” (FG-BS2). The assessment of energy efficiency at the planning stage would require 

a change of policy as it is normally assessed at commencement stage by Building Control. 

The focus group suggested that planners should consider energy efficiency at the planning 

stage and that the embodied energy of materials and products should be considered for 

improving energy efficiency. “I think there's a very good point here for energy. There certainly 

is, and I think we're going to start looking at houses not so much in design, but that's the way 

it's going to go. That's the way it must go. Embodied energy, the whole package and I think 

that that would be a good place to start” (FG-BS3). Certifiers are required to submit provisional 

Part L compliance in the DEAP calculations of the BER assessment at the commencement 

stage. The information submitted in the energy calculations can be incorrect if the certifier 

interprets it incorrectly. As information supplied in heating, mechanical, electrical, and 

renewable installations can be difficult to interpret, certifiers can input incorrect information into 

the DEAP calculations. The focus group participants were asked for their opinions on certifiers 

inputting incorrect information that may cause non-compliance. Chartered engineer FG-CE1 

suggested that it didn’t matter what certifiers imputed into the provisional BER report as the 

information would change at the installation stage during construction. Since mechanical 

ventilation had become a mandatory installation of NZEB building regulations, the focus group 

suggested that ventilation was an area of non-compliance as building owners were often 

removing mechanical ventilation with heat recovery systems to cut costs. “When the budget is 

coming under pressure the first question I'm asked is, can I drop the heat recovery ventilation 

system? Can we do something else? Now the house was designed initially with the concept of 

putting in a heat pump with underfloor” (FG-CE1). “It's often the case where you have a house 

left with no ventilation. The heat recovery system was planned and suddenly it is shafted near 

the end and then you are left with no vents on the wall whatsoever” (FG-CC1). Therefore, non-

compliance can be prevalent when building owners cut costs and expertise. 



Page 161 of 320 
 

5.5.4 Energy Improvements 
 

The focus group made suggestions to improving the certification of compliance relating to 

energy efficiency. The areas of improvement suggested were contractor training, reduced 

costs, improved compliance, site supervision, and reduced carbon emissions. There was a 

majority view among the certifiers that building owners should not be allowed to construct their 

own houses as compliance in energy efficiency is difficult to achieve. However, while two 

certifiers agreed that building owners should be allowed to construct their own dwellings, they 

did state that building owners will require a certificate of compliance on completion to ensure 

compliance. “I don't think they're fully qualified to do it and when they build their own houses 

and do their own certification, the real problem is that when those houses come into the sales 

lines” (FG-BS1). “They're talking about a site passport for working in this. I think that should be 

looked at because the complexity that's there now, you can’t just wing it. Those days are gone” 

(FG-BS2). “If you're dealing down at the domestic scale, you do have a lot of people who are 

used to doing things. They should be retraining and upskilling the small builder” (FG-A1). “The 

craftsman for the next few years, they will be trained in it and maybe they can bring it back to 

their employers, but I find that the syllabus has always been three or four years behind” (FG-

CC2). Therefore, mandatory experienced building contractors are necessary to ensure energy 

efficiency is improved in all areas of energy efficient construction. 

There was a view that reduced costs are important for improvements in energy efficiency as 

building owners may not be willing to opt into the regulatory process due to costs associated 

with employing a design certifier and assigned certifier. The costs associated with imputing 

information into a slow operating BCMS was also one of the areas that could be improved. 

“The BCMS adds a lot of cost, and that's cost that could be used in lowering lifecycle costs, 

but instead it's been put into this paper trail” (FG-BS2). “It's the onerous nature of the whole 

system is one of the biggest problems with it, it's a tick box system that adds a lot of expense. 

Are we getting better buildings?” (FG-CC1). “The BCMS system is not designed to give you 

building energy performance. It's the BER system. The building energy regulations that give 

you your energy control” (FG-CE2). The BCMS system of uploading project data is slow and 

adding to the cost of construction. However, this suggested improvement will require 

government investment or a change of BCMS software. 

Improved compliance was suggested by the focus group as an area where improvements 

could be made to improve energy efficiency. There were mixed views that Part L compliance 
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should be evaluated at the planning stage and not at the commencement stage. “I think energy 

saving needs to come in at the design stage. I think we need to plan that. I think we need to 

have an amalgamation of people in there. Have engineers, surveyors, architects all meeting in 

there together, designing these buildings properly. And I think then bring them into the planning 

stage. I think there needs to be people competent in building within the planning department's 

as well” (FG-BS1). “If you do a finished set of drawings to the point of indicating energy 

performance on that set of drawings so they are submitted for planning. That's a huge cost.” 

(FG-BS2). Energy efficiency should be calculated at design stage before planning permission 

is acquired. However, this improvement will also require a change of policy to ensure all 

planning applications have been assessed for maximised energy efficiency.  

5.6 Comparison of Research Methods 
 

The observations, secondary data study, interviews, and focus group provided a platform to 

generate a compliance framework for certifiers of overall compliance. The site observations 

provided a comprehensive list of areas prone to non-compliance that could affect energy 

efficiency. The secondary data study provided evidence of how compliance may be affected 

by projects where building owners opt out of the regulatory process, the extent of building 

owners acting as building contractors, and certifiers acting as design and assigned certifiers. 

Table 5.13 provides a comparison of research methods to determine areas prone to non-

compliance.  

 

 

 

 

  



Page 163 of 320 
 

Table 5. 13: Comparing Research Methods of Areas Prone to Non-Compliance 

Site Observations Certifier Interviews 
Wall cavities Cable airtightness Ventilation Hygiene 
Thermal bridges Pipe airtightness Workmanship Open fires 
Junctions Continuous insulation Roof construction Airtightness 
Installation cert. Vapour control Continuous insulation Speed 
Subcontractor certs. CE markings Detailing Quality 
Trade compliance Radon Foundations Good foreman 
Material certification Designer competence Contractor competence Installing instructions 
Ventilation Insulated flat roofs Builder notifications Tradesmen clashing 
Inspections Floors  Inspections Thermal bridges 
Notifications Roof construction Perimeter insulation Responsibilities 
Recording U values  Radon barrier seals Wall construction 
Accountability Window insulation Attic ventilation Pipe Insulation 
DEAP compliance Door threshold Supervision Materials 
Airtightness report Door airtightness Part L Snags 
DPC's Passive ventilation Airtightness Working on a budget 
Vaulted roofs MVHR Training  
Pipework insulation Design certification 

 
 

Tank insulation Energy appliances 
 

 
Windows airtightness Switches airtightness 

 
 

Airtight attic hatch Socket airtightness 
 

 
 

The semi-structured interviews provided a breakdown of the issues encountered by 

stakeholders involved in the certification of compliance affecting energy efficiency, and the 

focus group discussion validated the interview participants’ opinions or otherwise. 

Triangulation of the non-compliance issues in the interviews and focus group are illustrated in 

Table 5.14. 

 

 

 

 

 

  



Page 164 of 320 
 

Table 5. 14: Triangulation of Non-Compliance Issues in Interviews and Focus Group 

Process Interviews Focus Group 
 

Accountability Mixed views whether the non-
regulatory process should remain. 

Dwellings should remain in opt-in 
process and extensions in opt-out. 
 

Mixed views that the regulatory 
process delivers energy efficiency. 

Unanimous view that opt-in process 
does not deliver energy efficiency. 
 

Majority view that planning staff are 
not competent to assess energy 
efficiency. 
 

Agreed 

Mixed views that planning guidelines 
affect energy efficiency. 
 

Agreed 

Competence Mixed views that owners should be 
allowed to build their own house. 
 

Unanimous view that owners should 
be competent to construct their own 
house. 
 

Mixed views that BER assessors are 
inputting correct information to Part L. 
 

Strong view that BER assessors input 
the correct information into Part L. 

Unanimous view that lack of training is 
a cause of incompetence. 
 

Agreed 

Certifiers’ inconsistencies with site 
visits are a cause of non-compliance. 
 

Agreed, absence of Clerks of Works are 
also a cause of non-compliance. 

Expertise Blocked vents on walls and eaves are 
causes of non-compliance. 
 

Owners removing mechanical 
ventilation causes non-compliance. 

Thermal bridge details are not 
understood by contractors. 
 

Thermal bridge calculations are 
difficult for certifiers. 

Continuous insulation is difficult. 
 

Agreed 

Airtightness is problematic in dormers 
where airtightness membrane is not 
used. 
 

Airtightness to very low limits is 
becoming problematic for certifiers. 

Energy 
Improvements  

Mandatory airtightness tests in all 
buildings. 
 

Agreed 

Published BER certificate at 
completion. 

Agreed 
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5.6.1 Summary  
 

The triangulation of the data provided the basis to plan the compliance framework as illustrated 

in Table 5.15. The framework would be designed to assist certifiers to improve their mechanism 

of compliance in the regulatory and non-regulatory building control process. 

Table 5. 15: Planning the Certifier Framework  

 Criteria 
1 Criteria certifiers should consider when recommending a building control process. 

2 Effectiveness of building control and planning processes to deliver energy efficiency. 

3 Certification and documentation are required to prove evidence of compliance. 

4 Mechanism of accountability that will improve compliance. 

5 Mechanism of accountability will improve competence. 

6 Design certification considerations to improve compliance. 

7 Design compliance mechanism to improve compliance. 

8 Areas of energy efficient design prone to non-compliance. 

9 Areas of consideration for inspection certification. 

10 Inspection improvements to improve compliance. 

11 Areas of inspection directly relating to energy efficiency and prone to non-compliance. 

12 Areas of inspection indirectly relating to energy efficiency and prone to non-compliance. 

  

 

The certifier framework, designed to improve the compliance mechanism for NZEB, was 

formulated and structured to address the aim of the research in the next chapter. 
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Chapter 6 – Certifiers Compliance Framework for NZEB 
 

6.1 Introduction 
 
The certifier framework for delivering NZEB compliance was formulated from the research data 

and derived from the issues identified by the research participants in the processes of 

certification, accountability, design, and inspections. The framework was designed to improve 

compliance in both the regulatory and non-regulatory building control processes that would 

ultimately enhance energy efficiency.  

6.2 Compliance Framework 
 

The compliance framework was formulated from the triangulated data by identifying the issues 

and the recommended solutions that were identified by the research participants in the 

certification of compliance relating to energy efficiency. The CADI framework produces a 

certifiers’ compliance mechanism of “Certification, Accountability, Design and Inspection”. The 

framework is designed to be used by the design certifier and the assigned certifier in the 

regulatory process and will be used by the certifier of overall compliance in the non-regulatory 

process. The CADI framework in Fig.6.1 is linked to Tables 6.1 to 6.12 inclusively.  

The certification process planned at the beginning of a project illustrated in Table 6.1 provides 

the criteria for certifiers to recommend a building control process to the building owner if the 

project is a one-off dwelling or dwelling extension. The certifier may also recommend the 

effectiveness of each process to deliver energy efficiency in Table 6.2. After a process is 

selected, the certifier will plan the compliance documentation evidence required to prove how 

compliance will be achieved in Table 6.3. The process of accountability will be planned by the 

certifier before the design stage and is designed to provide a mechanism of accountability for 

improved compliance in Table 6.4 and improved competence in Table 6.5. The design process 

identifies design considerations for improved compliance in Table 6.6, non-compliance 

improvements in Table 6.7, and remedial action for non-compliance in Table 6.8. Finally, the 

inspection process identifies inspection considerations for certifiers in Table 6.9, inspection 

improvements in Table 6.10, inspections directly related to energy efficiency in Table 6.11, and 

inspections indirectly related to energy efficiency in Table 6.12.  
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Fig. 6. 1: CADI Certifier Compliance Framework 

 

6.3 Certification 
 

The certification process should be planned at the beginning of a project to ensure certifiers 

are aware of the criteria to recommend a building control process and the effectiveness of the 

process to deliver energy efficiency. Certifiers should also plan the compliance documentation 

they require to ensure compliance is achieved and provide the evidence that reasonable skill 

and care was undertaken by the certifier during the project. 
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6.3.1 Recommending a Building Control Process 
 

The building owner must decide to opt in or out of the regulatory process in the planning of a 

one-off dwelling or dwelling extension and may rely on the certifier’s recommendation on which 

process to select. Therefore, certifiers should be aware of all the criteria for recommending a 

process. The findings suggest that 53% of the certifier respondents in the questionnaire survey 

recommended the regulatory process to their clients, while 25% of certifier respondents 

recommended the non-regulatory process, and 22% did not recommend a process. This 

shows that there are mixed views about which process certifiers recommend, and this may be 

because certifiers are not aware of all the criteria required to make an informed 

recommendation. 

The building owner should be made aware of the criteria for selecting a process as the certifier 

would be expected to recommend the advantages and disadvantages of each process. The 

building control process was investigated in the exploratory interviews of Stage 1 research, 

and the criteria suggested by interview participants were increased litigation risk, lack of 

responsibility and control, lack of accountability, incompetence, lack of compliance 

certification, lower property values, lower standards, and increased cost of professional fees. 

The building owner participants believed the increased costs in the regulatory process were 

the main reason why they opted out of the regulatory process, but certifiers suggested the 

benefit of cost savings may be offset by reduced standards and the owner’s acceptance of 

responsibilities to achieve compliance in the non-regulatory process. However, certifiers who 

adopt the CADI compliance framework in the non-regulatory process will adopt criteria such 

as high standards, competence, accountability, and compliance certification to deliver 

compliance.  

There is no evidence that properties constructed in the non-regulatory process will have 

reduced property values, but it must be considered a possibility, as the regulatory process 

fulfils the mandatory compliance certification requirement which is necessary when the 

property is eventually sold. The certification considerations in the building control process 

criteria were identified as an area of importance for certifiers in recommending a process. Table 

6.1 was formulated to ensure certifiers are aware of the implications for recommending the 

regulatory or non-regulatory building control process.  
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Table 6. 1: Criteria for Recommending Building Control Process 

Criteria Considerations 
Increased 
Certifier 
Litigation Risk 

Certifiers who sign a contract with the building owner to certify compliance in the 
regulatory process are at increased risk of litigation when non-compliance is found. 
Contractual certifiers may be included in the civil suit if a building owner takes a 
civil action against the building contractor. Certifiers in the non-regulatory process 
have a reduced risk of litigation as they are not required to sign the mandatory 
certificates of compliance and are not responsible for the work of others. 
 

Lack of 
Responsibility 
and Control 

Building owners are responsible for building regulations compliance when opting 
out of the regulatory process, but in the regulatory process, the design certifier, 
assigned certifier, ancillary certifiers, and building contractors are all responsible 
for ensuring compliance is achieved. Professional certifiers should insist on control 
of the non-regulatory process to ensure compliance is achieved. 
 

Lack of 
Accountability 

There is a lack of accountability in the non-regulatory process as there is no 
requirement to produce or upload a certificate of compliance on completion. The 
regulatory process has a high level of accountability as the assigned certifier will 
ensure that all parts of the building regulations are certified through the production 
of ancillary compliance certificates. 
 

Incompetence The assigned certifier is required to ensure all designers, certifiers, and contractors 
are competent to carry out the work in the regulatory process, but in the opt-out 
process, the building owner is responsible for employing competent designers and 
contractors. Building owners should be informed that direct labour construction is 
unacceptable unless they are competent in NZEB construction to deliver building 
regulations compliance. 
 

Compliance 
Certification 

Compliance certification is a mandatory requirement in the regulatory process, but 
not required in the opt-out process. A certificate of compliance on completion is 
necessary to prove compliance is achieved and will be requested by financial 
institutions if lending is acquired. 
 

Property 
Values 

Properties constructed in the regulatory process may have increased property 
values but building owners should be informed that there is no evidence to suggest 
that this is the case. 
 

Lower 
Standards 

Standards in the regulatory process should be achieved by the process of 
accountability in the regulatory process. Standards in the non-regulatory process 
are the responsibility of the building owner, but standards can be maintained if a 
competent professional certifier is employed by the building owner to certify 
compliance. 
 

Higher Costs Building owners should be informed that they will have to pay the additional 
professional fees associated with employing a design certifier, assigned certifier, 
and ancillary certifiers who may be required to certify compliance in the regulatory 
process. 
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6.3.2 Process Effectiveness to Deliver Energy Efficiency 
 

The building control process and the planning process were identified by interview participants 

as processes that affect energy efficiency. The research findings show that 59% of certifiers in 

the questionnaire survey believed that the regulatory process was effective for delivering 

energy efficiency. This may be because there is a process of accountability in the regulatory 

process that is not in the non-regulatory process. In addition, the findings suggest 80% of 

certifiers believed the non-regulatory process did not have the same standards as the 

regulatory process. The interview participants and focus group agreed that the planning 

process was ineffective for delivering energy efficiency as planning staff do not have the 

expertise or resources to assess energy efficiency. A building control officer suggested that 

energy efficiency is assessed by building control officers as building control is a separate 

legislation to the planning legislation. However, the interview participants and focus group 

agreed that Part L compliance should be assessed by designers at the design stage to 

maximise energy efficiency. The findings also suggest that the non-regulatory process could 

negatively affect energy efficiency when a certificate of compliance on completion is not issued. 

Furthermore, the findings suggest that the rural design guidelines could negatively affect 

energy efficiency in certain circumstances, and that they should be updated to reflect the 

importance of building energy efficiency. The effectiveness of the building control and planning 

processes to deliver energy efficiency is illustrated in Table 6.2. 

Table 6. 2: Process Effectiveness to Deliver Energy Efficiency 

Process Considerations 
Building 
Control  

The regulatory process can be effective for delivering energy efficiency, but the 
process of accountability is dependent on the competence of certifiers, building 
contractors, and the compliance mechanism. The non-regulatory process can also 
be effective if competent designers and certifiers are employed with effective 
compliance mechanisms to certify the design and construction process. 
 

Planning  Energy consumption should be calculated by design certifiers at design stage and 
not at the commencement stage to maximise energy efficiency. Design certifiers 
should recommend NZEB design features in planning applications if they are in 
contravention of the rural design guidelines. 
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6.3.3 Compliance Documentation 
 

Certifiers should protect themselves from the risk of litigation by producing a compliance 

portfolio at the end of each project. The documentary evidence of compliance provided by 

certifiers will ensure their risk is minimised. The documentation will provide evidence that they 

used reasonable skill and care throughout the design and construction process. Compliance 

software can assist in generating compliance documentation, but compliance mechanisms are 

always carried out rigorously and are dependent on human effort (Knight and  Myers, 1993). 

However, the compliance documentation illustrated in Table 6.3 has identified criteria such as 

verbal advice and disputes that would not be identified by software technologies. 

Table 6. 3: Compliance Documentation Evidence 

Compliance Criteria Compliance Documentation 
Meeting records Records of conversations, instructions, and meetings that 

occurred. 
 

Certificates 
 

Correspondence and certificates to prove evidence of 
compliance.  
 

Verbal Advice 
 

Notes taken and action records of verbal advice at meetings and 
on site. 
 

Ancillary Certificates Ancillary certificates in accordance with the inspection plan. 
 

Drawings and Specifications Drawings, specifications, calculations, and documents to show 
compliance. 
 

Inspections Inspection records showing evidence of compliance with notes 
and photographs. 
 

Inspection Plan Inspection plan showing dates of visits by certifiers and notes 
taken. 
 

Building Control  Advice from Building Control Authority and action taken. 
 

Disputes 
 

Disputes or differences between parties recorded.  
 

Design Changes Changes in design to the local authority at completion. 
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6.4 Accountability 
 

The planning of double check accountability in the certification process will ensure compliance 

is improved. Compliance is dependent on competent certifiers and contractors adopting a 

comprehensive compliance mechanism to ensure compliance is achieved, but where a certifier 

and contractor both certify the contractors work, it will act as a mechanism to ensure non-

compliance is reduced. The findings suggest that 58.6% of certifiers in the questionnaire 

survey believed Part L compliance was the most difficult part of the building regulations to 

certify. This may be because it has become a specialised area involving calculations and 

complicated scientific permutations involving a combination of materials and physics. The 

interaction of materials, thermal bridging, ventilation, insulation, moisture, and relative humidity 

provides the basis for catastrophic consequences if they are incorrectly designed or 

constructed in airtight buildings.  

6.4.1 Mechanism of Accountability for Improved Compliance  
 

In establishing what improvements to energy efficiency could be made in the non-regulatory 

process, the suggested improvements were to remove the opt-out process, issue a certificate 

of compliance on completion, professional certifier oversight, mandatory airtightness testing, 

and a mandatory inspection plan. The suggested improvements in the regulatory process were 

mandatory mechanical ventilation, a BER assessor involved from the start, training of certifiers 

and contractors, amendments to the wording on certificates, increased local authority 

resources, increased inspections and supervision, meeting the minimum criteria, increased 

advertising, ensuring certifiers are independent, uploading compliance documentation to the 

BCMS, and building contractor accountability.  

Seventy-one percent of certifiers believed energy efficiency would be improved by a process 

of uploading compliance documentation to the BCMS, and 29% of certifiers believed energy 

efficiency must be certified throughout the construction process, and not only at completion. 

Non-compliance issues relating to energy efficiency and an improved certifier compliance 

process mechanism of accountability are illustrated in Table 6.4.  
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Table 6. 4: Accountability Mechanism for Improved Compliance 

Compliance 
Area 

Non-Compliance Issues Improved Compliance 
Process 

Part C Site 
Preparation 
and Resistance 
to Moisture 

• Incorrectly designed and constructed vapor 
control layers and flashings 

• Incorrectly installed radon membranes damp-
proof courses, membranes, and seals 

• Incorrect materials and products specified and 
incorrect installation 

• Window and door defects 
 

• Double check 
accountability 

• Competent designers, 
certifiers, contractors, 
and sub-contractors 

• Specialist contractors if 
necessary 

Part D 
Materials and 
Workmanship 

• Unspecified materials in design 
• Workmanship covered up 
• No certification of materials and products  
• Poor installation of products and materials 
• Lack of workmanship supervision 
• Materials and products not in accordance with 

manufacturer’s instructions 
 

• Unspecified materials 
assessed for energy 
consumption 

• Inspection plan with key 
notification details 

• Design and installation 
compliance certs 

Part F 
Ventilation 

• Blocked passive vents 
• Lack of ventilation at eaves in cold roofs 
• Extractor fan ventilation with heat loss 
• Fireplace ventilation with heat loss 

 

• Check ventilation at 
vents and eaves 

• Charcoal extractors 
• No fireplace in design 

Part G Hygiene • Partially insulated tanks and pipes 
 
 

• Fully insulated tanks 
and pipes 

Part H 
Drainage and 
Wastewater 
Disposal 

• Inefficient wastewater treatment systems • Two or more percolation 
T tests 

• NZEB wastewater 
systems 
 

Part L 
Conversation 
of Fuel and 
Energy 

• Inefficiency from design guidelines 
• Poor knowledge in design and construction of 

thermal bridges 
• Lack of energy calculations at junctions 
• Incorrect DEAP information 
• Penetrated airtightness membranes 
• Poor plastering used as airtightness membranes 
• Lack of continuous insulation at junctions 
• Incomplete BER assessment at completion 
• Subcontractors’ disinterest in energy 
• Poor airtightness at windows and doors 
• Gaps around pipes and seals 
• Gaps around electrical sockets and switches 
• Holes and cracks in walls 
• Door thresholds and junctions 
• Poor attic hatch insulation and airtightness 
• Wind tightness to roof, eaves, external walls, and 

electricity box 
 

• Consider NZEB design 
alternatives  

• Contractor awareness 
of thermal bridge 
construction 

• Double check 
accountability 

• Continuous insulation at 
junctions 

• Rectify airtightness 
issues  

• Fill gaps and holes  
• Rectify wind tightness 

issues  
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6.4.2 Mechanism of Accountability for Improved Competence 
 

The findings relating to incompetence identified by interview participants were dual certifier 

roles, non-uniform procedures, chartered engineers’ competence, design competence, lack of 

training, certifying compliance outside competence, and direct labour practices. Certifiers 

acting as dual certifiers subject themselves to a conflict of interest as they must certify their 

own work. There is no standardised compliance mechanism adopted by the certifier 

professions as they were all expected to adopt their own. The varied compliance mechanisms 

and work practices adopted by certifiers do not ensure all buildings are NZEB. Chartered 

engineers are among the professions allowed to act as design certifier or assigned certifier in 

the regulatory process. However, not all chartered engineers are competent in construction 

and this may be a failing in the regulations to ensure that chartered engineers acting as a 

design certifier or assigned certifier must be qualified and competent in construction.  

Designers should be competent in NZEB design, but this practice is not evident in planning 

permission applications. There is a lack of national training for both certifiers and contractors 

since the regulatory process was introduced. A surprising area of incompetence identified by 

certifiers was that they were certifying compliance outside their competencies. The practice of 

direct labour construction was also identified as an area where incompetence can affect energy 

efficiency as building owners are acting as inexperienced building contractors and employing 

subcontractors to construct their buildings.  

The competence of certifiers is largely reliant on their training and experience. Garofolo (2011) 

highlights dilemmas encountered by teachers when training architectural students in 

environmental issues and sustainability. Training is the key to ensure certifiers and contractors 

are competent in sustainable methods of construction. A competent contractor is one of the 

indispensable conditions of a proper process and completion of the construction process 

(Huang, 2011). The mechanism of accountability for improved compliance illustrated in Table 

6.5 ensures certifiers and contractors are experienced and competent to ensure compliance is 

achieved. 
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Table 6. 5: Accountability Mechanism for Improved Competence 

Competence Certifier Considerations 
Dual Certifier 
Roles 

Certifiers should not act as a dual design certifier and assigned certifier. The 
assigned certifier should act independently from the design certifier and ancillary 
certifier as recommended by the professional bodies. 
 

Non-Uniform 
Procedures 

Certifiers adopting their own compliance procedures is a cause of non-uniform 
compliance methodologies and reduced energy inefficiencies in buildings. 
 

Chartered 
Engineers 

Non-construction related chartered engineers should not act as design certifiers 
or assigned certifiers. 
 
 

Design 
Competence  

Building designers should assess the energy efficiency of buildings before 
submitting planning permission applications. This would ensure that the energy 
efficiency in buildings is maximised and not assessed after planning permission is 
obtained. 
 

Training Certifiers require continuous training in modern methods of NZEB construction 
and compliance as there has been no formal national training for certifiers since 
BC(A)R 2014 was introduced. 
 

Certifier 
Competence 

There is evidence that certifiers are certifying parts of the building regulations 
outside their competency. Certifiers should only certify compliance when qualified 
and competent. 
 

Direct Labour Certifiers should prohibit building owners from building dwellings by direct labour 
unless they are experienced and competent in NZEB construction. 
 

Independence  Certifiers should be independent and should not be full-time employees of building 
contractors as it may create a conflict of interest by certifying their employer’s 
work. 
 

 

6.5 Design 
 

Design compliance is dependent on competent designers to ensure compliance is achieved. 

The problem with design certification is that there is no double check accountability. It is 

uncommon for design certifiers to check the work of designers. However, building control 

authorities are required to check design compliance in commencement applications. 

6.5.1 Design Considerations for Improved Compliance  
 

Design certifiers are required to certify design compliance but have received no national formal 

training since the regulatory process was introduced. Table 6.6 illustrates certifiers’ 

considerations to ensure design compliance is achieved. 
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Table 6. 6: Design Considerations for Improved Compliance 

Design Considerations 
Site 
Assessment 

Wastewater certifiers who conduct more than one percolation test for wastewater 
site assessments for will ensure an accurate percolation rate for the site and will 
also ensure an NZEB wastewater system is proposed in the design.  
 

Materials The materials used in the energy calculations can be different from the materials 
used in the construction as specified manufactured materials may be prohibited 
from being specified in a tendering process. This can be problematic in the design 
process for calculating energy consumption. 
 

Thermal Bridge 
Design 

Designers using acceptable construction details should include calculations of 
specific junctions in buildings such as door thresholds to allow for accurate 
calculations of NZEB thermal bridges. 
 

Energy 
Calculations 

Certifiers often use backstop psi values and set U values for calculating the 
estimated energy consumption of a building. Certifiers should calculate psi values 
at junctions to get an accurate and true reflection of the heat loss calculations. 
 

Ventilation Mechanical ventilation in energy assessment can be crucial to achieving 
compliance. Clients should not remove the mechanical ventilation system due to 
budget constraints without further calculations of Part L compliance. 
 

Airtightness The detailing of a service cavity outside the airtightness membrane is essential to 
ensure plastering contractors do not pierce the membrane. 
 

Steel Detailing Designers should be aware of heat loss with steel structural members. Detailing 
of junctions and areas when the internal leaf is in contact with the external leaf is 
critical especially where structural steel is used as it is a high conductor of heat. 
 

Information The inputting of the correct information into the DEAP software is essential to 
satisfy Part L compliance. It’s an area which non-specialised certifiers may find 
difficult as there are many variations to calculating heating and ventilation 
systems. 
 

Incompetence In the regulatory process, the design certifier should ensure all ancillary design 
certifiers are competent, but the certifier of overall compliance in the non-
regulatory process should also ensure designers and contractors are competent.  
 

Energy 
Consultant 

When applicable, energy consultants should be involved in the early stages of the 
design process. The non-use of an energy consultant at the design stage may 
impact the energy efficiency of the building. 
 

Design 
Certification 

Certifiers may be requested to certify that the building is design compliant with 
building regulations before the design is complete. This can be problematic if the 
design is subsequently found to be non-compliant.  
 

Accountability  The project should be extensively planned and examined to determine who is 
responsible and accountable for each element of compliance. 
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6.5.2 Design Non-Compliance Improvements 
 
Design non-compliance issues were suggested by interview participants and the focus group. 

The suggested actions to improve design compliance are illustrated in Table 6.7. 

 

Table 6. 7: Design Non-Compliance Improvements 

Compliance  Non-Compliance Issues Improved Compliance Process 
Building Control 
Process 

Certifiers had no criteria for which 
process to recommend.  
 

Certifiers now have the criteria for 
recommending a process. 
 

Site Suitability  A percolation test at one location 
may not accurately reflect the site 
percolation rate. A high “T test” may 
propose mechanical wastewater 
treatment that consumes energy 
throughout the building lifetime. 
 

“T tests” at two or more locations will 
accurately reflect the site percolation 
rate and a lower result may increase the 
possibility of proposing a septic tank 
with no energy consumption instead of a 
wastewater treatment. 

Energy 
Efficiency 
Assessment 
 

Part L energy consumption is 
normally assessed at 
commencement stage and may 
affect energy efficiency as design 
changes may require a new 
planning application. 
 

Energy efficiency is maximised when 
assessed at design stage. 

Manufacturing 
and Material 
Certification 

Design compliance certification is 
not acquired for all material and 
product manufacturers. 

Design compliance certification should 
be acquired from designers and 
manufacturers. 
 

Design 
Certification 

Design compliance is regularly 
certified by design certifiers before 
ancillary designers submit their 
design certification. 
 

Full design compliance certified before 
commencement of project. 

Certifier Roles Certifiers act as both design 
certifier and assigned certifier. 

Dual certifier roles should be 
discontinued. 
 

Inspection Plan Inspection plan not implemented in 
non-regulatory process. 

Inspection plan implemented in non-
regulatory building control process. 
 

Design 
Reassessment 

Design compliance may not be 
reassessed for changes to building 
design or when non-specified 
materials are used. 
 

Part L compliance re-assessed at 
completion for changes to design. 

Competence Building owners not employing 
professional designers to ensure 
compliance. 

Independent and competent 
professional designer employed. 
 
 

Accountability A process of responsibility and 
accountability may not be 
delegated and implemented 
throughout the design process.  

A process of accountability implemented 
with compliance certificates from 
certifiers, material manufacturers, and 
product designers.  
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6.5.3 Remedial Action for Design Non-Compliance 
 

Design is an important aspect of compliance certification. Automated compliance checking is 

a way of ensuring building design complies with the laws, policies, and regulations (Guo, 

Onstein and La Rosa, 2021). However, it does not provide a check of all parts of the building 

regulations compliance in all countries, including Ireland. The areas of design prone to non-

compliance suggested by certifier interviews and the focus group are identified in Table 6.8.  

Table 6. 8: Remedial Action for Design Non-Compliance  

Design Prone to Non-Compliance 
Non-Compliance Issues Remedial Action 

 
Plasterboard against membrane Service cavity design 
Thermal bridges in bespoke design Calculation of thermal bridge heat loss 
Insulation at junctions Continuous insulation detailing 
Non-specified materials and products Energy efficiency reassessed when known 
Part L compliance Calculated at design stage 
Vaulted roofs Vapour barrier design in roof 
Cold roofs Ventilation and insulation correctly detailed 
Wastewater Accurate percolation rate 
Chimneys Removed 

 
 

6.6 Inspection 
 

Building regulation certifiers can reduce non-compliance through the implementation of a 

comprehensive site inspection process. The formulated process presents a methodological 

approach which can be used in both the opt-in and opt-out processes. It is based on collecting 

compliance documentation in design and construction, increased supervision and inspections, 

accountability, and photographic evidence of all the compliance issues that are necessary to 

prevent certification misrepresentation.  

6.6.1 Inspection Considerations 
 

Inspection issues identified by the interview participants were resistance to moisture, incorrect 

materials used, workmanship, ventilation, hygiene, heat producing appliance installation, lack 

of continuous insulation, thermal bridge construction, airtightness, windows and doors, 
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incompetent building contractors, and compliance documentation. The most prominent issues 

that certifiers identified in inspection visits are illustrated in Table 6.9. 

Table 6. 9: Inspection Considerations 

Inspection Considerations 
Resistance to 
Moisture 

Certifiers should ensure the correct installation of radon membranes, DPCs, 
DPM’s, roofs, floors, walls, and vapor control construction. 
 

Materials Certifiers should provide records of design compliant materials, CE markings, U 
values, design certificates, material certificates, installation certificates, 
commissioning, and subcontractor certificates. 
 

Workmanship Certifiers should certify the correct workmanship in cavities, cavity barriers, pipe 
seals, intersections, and ensure the work conforms to manufacturer’s instructions. 
 

Ventilation Certifiers should prevent building owners from removing mechanical ventilation 
systems in the non-regulatory process. 
 

Hygiene  Certifiers should ensure insulation is correct around tanks and pipes. 
 
Heat 
Appliances 

 
Certifiers should ensure fires, chimneys, flues, and air supply are correctly 
installed and are NZEB compliant. 
 

 
Insulation 

The lack of continuous insulation is problematic on building sites. Particular 
attention should be paid to junctions and at the eaves to wall junctions. 
 

Thermal 
Bridges 

Bespoke thermal bridge construction should be clearly explained to building 
contractors and sub-contractors through knowledge transfer. 
 

Airtightness  Airtightness should be checked by ensuring a continuous airtight membrane at 
ceilings, joints, windows, doors, attic hatch, switches, sockets, plugs, pipes, 
dormers, and service cavities. 
 

Windows and 
Doors 

Certifiers should check the U values, design certification, and installation 
certification. 
 

Contractors Certifiers should ensure the building contractor and sub-contractors are 
competent and are supervised to ensure quality workmanship is delivering NZEB 
methods of construction. 
 

Compliance 
Certification 

Certifiers should ensure certification is provided in Part L DEAP, airtightness 
report, BER certificates, and compliance documentation on completion. 
 

 

6.6.2 Inspection Improvements 
 

Inspection compliance improvements were identified by certifier interview participants and the 

focus group. The improvements were mainly in the certification and inspection processes 

during the construction phase as illustrated in Table 6.10. 
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Table 6. 10: Inspection Compliance Improvements 

Compliance 
Area 

Previous Certification Issues Improved Certification Process 

Installation 
Certification 

Combined design and construction 
compliance not requested for 
product manufacturers and 
installers. 
 

Design and construction certification 
acquired from manufacturing installers. 

Contractors 
Understanding 

Contractors’ difficulty in 
understanding the methodologies of 
constructing thermal bridge details. 
 

3D visualisation of details used for 
contractors to understand thermal bridge 
construction. 

Accountability Single check system of 
accountability. 
 

Double check system of accountability 
for contractors and certifiers 
implemented. 
 

Competence Inexperienced and incompetent 
contractors and certifiers employed 
to save costs. 
 

Independent, experienced, and 
competent contractors, subcontractors, 
and certifiers employed. Direct labour 
practice discontinued. 
 

Responsibility Contractors’ and certifiers’ 
responsibilities not defined in each 
part of the building regulations. 
 

Contractors’ and certifiers 
responsibilities defined. 

Control Building owners taking control away 
from certifiers in non-regulatory 
process. 
 

Building owner made aware that the 
certifier must control the compliance 
mechanism. 

Inspections Unstructured inspection compliance 
methodologies. 
 

Comprehensive inspection plan 
conducted to record all areas of 
compliance in certification.  
 

BER 
Assessment 

Provisional BER assessment 
normally conducted at 
commencement but not completed 
at completion. 
 

Published BER assessment completed 
at completion. 

Air Tightness Air tightness test not carried out at 
completion. 
 

Provisional airtightness test and final 
test at completion. 

Completion 
Certification 

No mandatory certificate of 
compliance at completion issued in 
non-regulatory process. 
 

Certificate of compliance issued at 
completion. 
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6.6.3 Inspections Directly Related to Energy Efficiency 
 

Certifier inspections of Part L compliance were identified as areas prone to non-compliance 

directly relating to energy efficiency. The prominent non-compliance issues include poor 

airtightness, lack of continuous insulation, and thermal bridges. The non-compliance issues 

with certifier remedial actions are illustrated in Table 6.11. 

Table 6. 11: Inspections Prone to Non-Compliance Directly Related to Energy Efficiency 

Certifier Inspection – Airtightness Prone to Non-Compliance 
Non-Compliance Issues Remedial Action 
Attic hatch Airtight hatch sealed with airtight tape 
Extractor fan Charcoal fan installation or airtight fan 
Passive vents  Check for blockages 
Open fires and chimneys Discontinued in design 
Timber walls without membrane 18mm OSB or plywood 
Concrete block walls 10–12mm thick layer of plaster 
Cracks and holes in walls Replastered  
Wall to floor junctions Long-lasting flexible mastic 
Gaps around cables and pipes Airtight seals 
Gaps at sockets and switches Airtight electrical grommets 
Membrane installation Specialist airtightness contractors employed 
Service cavities Screws avoiding membrane with service cavities 
Membrane penetration Subcontractor toolbox talks on sites 
Penetration after construction Owners informed of importance of nails and screws 
Windtight cavities Electricity meter box positioned on non-critical wall 

 
Certifier Inspection – Insulation Prone to Non-Compliance 

Non-Compliance Issues Remedial Action 
Attic hatch Insulation cover placed over attic hatch 
Floor to wall junctions Use of moisture resistant thermal blocks 
Wall to roof junction Join insulation from wall to roof 
Roof Continuous insulation throughout roof 
Floor Thermal blocks used 
Windowsills Wraparound insulation at windowsills 
Door threshold Insulation placed under door 
Windows Insulation placed against internal window frames 
Lintels Insulated lintels or placed against lintels 
Timber walls Packed insulation between struts 
Gaps in wall insulation Overlapping insulation 
Tanks and pipes Continuous insulation around tanks and pipes 

 
Certifier Inspection – Thermal Bridges prone to Non-Compliance 

Non-Compliance Issues Remedial Action 
Contractor competence Training 
Contractor understanding 3D images and videos 
Construction familiarity Use of ACDs 
Door threshold Insulation or thermal blocks correctly installed 
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6.6.4 Inspections Indirectly Related to Energy Efficiency 
 

Inspections prone to non-compliance indirectly related to energy efficiency were identified by 

certifier interviews and focus group. They included ventilation, moisture resistance, materials, 

and workmanship as illustrated in Table 6.12.  

Table 6. 12: Inspections Prone to Non-Compliance Indirectly Related to Energy Efficiency 

Ventilation Prone to Non-Compliance 
Non-Compliance Issues Remedial Action 
Eaves Ventilation space in cold roofs 
Passive ventilation Replaced with mechanical ventilation 
Non-efficient mechanical ventilation Mechanical ventilation with heat recovery 
Mechanical ventilation and heating  Double check accountability 

 
Moisture Resistance Prone to Non-Compliance 

Non-Compliance Issues Remedial Action 
Radon or damp-proof membranes Specialist subcontractors employed 
Damp-proof courses Checked at openings and floors 
Pipes and corners of membranes Seals penetration 
Dampness or mould Ventilation or moisture ingress 
Cold floor Thermal blocks/moisture under subfloor 
Vaulted roofs Vapor barrier and insulation 
Condensation in attic Eaves and roof ventilation 
Condensation in rooms Blocked vents 
Gaps at doors and windows Compliance certificate required at installation 

 
Inspection – Materials and Workmanship Prone to Non-Compliance 

Non-Compliance Issues Remedial Action 
Materials U value, thermal properties, certification 
Blockwork Insulation tight against internal leaf walls 
Mortar Mortar droppings on insulation and wall ties 
Gaps in insulation Overlapping insulation 
Cables and pipes at membrane Subcontractor toolbox talks 

 
 

6.7 Testing the Framework 
 

The compliance framework was tested in the non-regulatory process to establish if compliance 

and energy efficiency could be delivered irrespective of the choice of building control process 

selected. The non-regulatory process would be more challenging as there was no ancillary 

certifiers to provide evidence of compliance. The project chosen was the design and 

construction of an NZEB detached dwelling where the clients had the option to opt in or out of 

the regulatory process. The project started on 25th September 2019 in Co. Limerick, but was 
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delayed during construction due to the Covid pandemic and was completed in September 

2021. The clients were anxious to construct an affordable NZEB dwelling. The initial meeting 

discussed the budget, the size of the dwelling, the design, and the selection of the building 

control process.  

6.7.1 Building Control Process Recommendation 
 

The research findings show that the non-regulatory building control process carried less of a 

litigation risk for certifiers than the regulatory process, but that the regulatory process had 

higher building standards. The CADI compliance framework identified the criteria to be 

discussed with the clients such as risk, accountability, process control, responsibilities, 

compliance certification, property value, costs, inspections, compliance documentation, 

standards, and quality. These considerations illustrated in Table 6.1 were useful to the certifier 

for recommending a process and for the clients in selecting a process. They were informed 

that the non-regulatory process would not necessarily have a lower property value, but that it 

would be less expensive by saving costs in professional fees associated with the employment 

of a design certifier and assigned certifier.  

6.7.2 Process Effectiveness for Delivering Energy Efficiency 
 

The clients were assured that the non-regulatory process could be implemented with the same 

standards as the regulatory process to achieve NZEB requirements if the professional designer 

and certifier had control and responsibility for compliance as illustrated in Table 6.2. The clients 

selected the non-regulatory building control process as the cost saving of professional fees in 

the regulatory process were their main concern. Their decision to employ a professional 

certifier meant that they had no responsibilities for achieving compliance as the dwelling would 

be designed, constructed, and certified to be compliant. However, in this case, it was a 

requirement of the financial institution from which they were acquiring their mortgage that they 

provide a professional certificate of compliance before all stage payments of the construction 

and a certificate of compliance on completion.  

6.7.3 Certification Documentation 
 

The list of compliance documentation necessary to provide evidence of compliance was drawn 

from the CADI framework in Table 6.3. This ensured notes were taken of the initial meetings 
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and of the advice given to the clients. A comprehensive inspection plan was drawn up to 

provide the compliance documentation during construction and a certificate of compliance at 

completion. The clients were informed that the inspection plan would be agreed with a 

competent building contractor when selected. They were informed that there would be at least 

30 inspections during the construction phase and that a registered building contractor 

competent in NZEB construction would have to be employed. The project information was 

uploaded to the Building Control Management System. 

6.7.4 Planning Accountability for Improved Compliance 
 

The clients were informed that a process of double check accountability as illustrated in Table 

6.4 would be necessary to ensure that compliance was achieved and that the dwelling would 

be NZEB. This process would identify all the building regulation parts that directly and indirectly 

affect building energy efficiency and would be discussed with the building contractor when 

selected.  

6.7.5 Planning Accountability for Improved Competence 
 

The clients were informed that it was important for all stakeholders involved in the project to 

be competent in delivering compliance as illustrated in Table 6.5. Since the clients were 

inexperienced to act as building contractor they were advised that direct labour construction 

was unacceptable. They were further advised that the selection of a competent contractor 

would ensure the dwelling was constructed efficiently by a comprehensive supervision and 

inspection process.  

6.7.6 Design Considerations for Improved Compliance 

The dwelling was designed to NZEB standards. The building fabric, orientation, heating 

system, renewable energy, and solar gains were inserted into the DEAP software to ensure 

that the dwelling was compliant with Part L TGD. The positioning of the south-facing glazing 

benefited from the solar gains and the relatively small area of north-facing glazing would 

prevent heat loss. The design facilitated the vertical emphasis windows required to comply 

with the local authority rural design guidelines. The energy efficiency assessment of the 

dwelling was undertaken at the design stage as recommended in Table 6.6 of design 

considerations for improved compliance in the CADI framework. This was an improved 
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professional work practice as energy calculations were not calculated before planning 

permission applications were submitted. The improved practice ensured correct glazing 

orientation and it was positioned and sized to maximise the energy efficiency of the dwelling 

before planning permission was obtained. There was a risk of calculating energy efficiency at 

design stage as planning permission may not have been granted, but this was agreed with the 

clients before the design commenced. The clients agreed to employ a mechanical engineering 

company to design and install the heating and mechanical ventilation systems. This would 

ensure that a process of double check certification could be implemented in the heating, 

plumbing, and mechanical ventilation system with heat recovery. The double check 

certification would be provided in both design and installation by both the mechanical engineer 

and plumbing contractor. 

6.7.7 Site Suitability 
 

Energy consumption in new dwellings is increasingly being reduced due to improved building 

regulations and new technologies, but energy consumption in mechanical wastewater 

treatment systems has increased due to the amount of mechanical wastewater treatment 

systems being proposed in new buildings to reduce groundwater pollution and improve 

drinking water resources. Ireland has one of the highest incidence rates of 

Verotoxigenic Escherichia coli (VTEC) infection in the EU, and transmission through water 

from untreated or improperly treated private water sources is a factor in its transmission (Devitt, 

O’Neill and Waldron, 2016). Research by Fennell, et al. (2021) found that 15% of private wells 

were contaminated with E. coli and 58% were contaminated with E. coli on at least one 

occasion over a 14-month period. The literature review suggests wastewater treatment is 

problematic in Ireland as many septic tanks and wastewater treatment systems are not 

maintained with approximately one third of the population being serviced by domestic 

wastewater treatment systems (Naughton and  Hynds, 2014). According to McCarty, Bae and 

Kim (2011), domestic wastewater treatment may become a net energy producer, but until this 

becomes a reality, wastewater certifiers should strive to ensure building sites are tested for 

accurate percolation rates. A site with a low percolation rate may help to propose the 

installation of a septic tank and percolation area, whereas sites with high percolation rates are 

expected to propose mechanical wastewater treatment systems with electrical consumption 

for the duration of the lifetime of the building. Therefore, it is essential that wastewater certifiers 
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ensure sites are tested at more than one location to ensure an accurate percolation rate is 

acquired. 

A desktop study was carried out on the site to determine the relevant information of the 

suitability of the site, the identification of potential targets at risk, and to establish if there are 

any restrictions on or near the site. The Geographical Survey of Ireland website provided the 

data for assessing the bedrock geology, groundwater karst data, wells and springs, recharge, 

and vulnerability. This data and the visual assessment of the site provided the information 

necessary to carry out the desktop study prior to the percolation test. Percolation test holes 

were excavated at three locations on the site for water to percolate into the subsoil. It was 

expected that there would be variance in the results at each percolation test location as the 

excavation of test holes at three locations would provide an accurate percolation rate and the 

most suitable location for wastewater treatment. The clients would benefit from reduced 

electrical consumption over the lifetime of the dwelling if the increased test locations provided 

a favourable result for a proposed a septic tank rather than mechanical wastewater treatment. 

The additional tests would possibly also be beneficial to the wastewater certifier as they 

provided evidence of due skill and care if a percolation test failed. The site layout in Fig. 6.2 

illustrates the steep gradient of the site that provided varied percolation test results. 
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Fig. 6. 2: Site Layout 

 

The three test results proved that the site was not suitable for wastewater septic tank treatment, 

but it did show the differences between the test locations to indicate how varied the subsoil 

characteristics were on a one-acre site. Standard Environmental Protection Agency guidelines 

stipulate that one percolation test result on sites that will demonstrate the need for wastewater 

treatment systems. However, wastewater certifiers should strive to reduce wastewater 

treatment with lifelong energy consumption by exploring alternative on-site locations for septic 

tank treatment. The excavating contractor excavated 9 x 600mm-deep holes for the “T tests” 

and one 2.1m-deep trial hole. The T test holes were filled with water for soaking after a 48-

hour period and before the percolation test took place. Two T test locations were selected at 

each of the rear corners of the site and one at the roadside adjacent to the proposed entrance. 

Four T test holes were excavated in each of the three locations, making a total of 12 T test 
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holes. The additional test holes were excavated at no additional cost to the client as all 

excavations were conducted within an hour. A bar with four 100mm marks were inserted for 

measuring the water percolation as illustrated in Fig. 6.3. In addition, a trial hole was excavated 

at both locations on the site to a depth of 2.1m as the site was in a locally important aquifer 

area.  

 

Fig. 6. 3: Trial Hole and T Test 

 

The trial hole was located six metres from the T test holes so that it would not be subsequently 

located in the proposed polishing filter area and to avoid the excavated material providing a 

preferential flow path when the polishing filter was constructed. The trial hole was left open for 

a period of two days to allow the water table to establish itself. It would also show the depth to 

bedrock and the soil and subsoil characteristics. The T tests located up gradient to the 

proposed dwelling were suitable for septic tank wastewater treatment, but a wastewater 

treatment system was proposed, as the wastewater would have to be pumped. This 

demonstrated the need for more than one percolation test, especially in this case where there 

was a steep site gradient. The T test result of 47.39min/25mm illustrated in Table 6.13 

indicated that the site was suitable for wastewater treatment by the septic tank and percolation 

area discharging to ground. However, as the percolation area would have to be located 

upgradient of the proposed dwelling, a wastewater treatment and polishing filter was proposed.  



Page 189 of 320 
 

 

Table 6. 13: T Test Result 

 

The tests conducted at the three locations provided the best location for wastewater treatment. 

The differences in T test results highlight the differences in soil characteristics at various 

locations on a site. Where a percolation test is carried out at one specific location, the result 

may indicate that a mechanical wastewater treatment system should be installed, whereas if 

three T tests were conducted on various locations within the site, it may propose a septic tank 

instead of a wastewater treatment unit that provides an energy efficient means of treating 

wastewater.  

6.7.8 NZEB Design 
 

The clients requested the design of an affordable dwelling and they agreed to adopt NZEB 

principles to reduce energy costs over the life cycle of the building. This was in accordance 

with Table 6.6 of the CADI framework for design considerations. In the design of rural 

dwellings, local authorities require one-off dwellings to be in accordance with the local authority 

“Rural Design Guidelines”. To conform with the guidelines, the dwelling was designed with the 

windows having a vertical emphasis and having a large proportion of the glazing facing in a 
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southerly direction and the small windows facing in a northerly direction as illustrated in Fig. 

6.4. The garage was located to the north of the site to avoid interfering with solar gains. 

 

Fig. 6. 4: South-Facing Glazing 

Careful consideration of thermal bridge detailing was essential to prevent heat loss in the 

dwelling. Table 6.7 of the CADI compliance framework was implemented to ensure 

improvements could be made to areas of design prone to non-compliance. In the NZEB design, 

low conductivity or thermal lightweight blockwork was used to eliminate thermal bridging at 

blockwork junctions. In selecting the thermal blocks, the three considerations were cost, 

performance, and compliance. Lightweight aggregate blocks are on average four times more 

expensive than traditional concrete blocks. To be cost effective, the floor/wall junctions were 

designed with the insertion of one high performance block between the floor and wall 

insulation. In the past, some lightweight blocks did not perform well below the damp-proof 

course as they lost their thermal properties when wet. However, high performance waterproof 

lightweight blocks that retain their thermal performance when wet are now available to use 

below the damp-proof course. They must be certified to meet the requirements of the National 

Standards Authority of Ireland (NSAI) publication, which means they are tested and certified 

to be freeze-thaw resistant. To be compliant with Part A TGD of the building regulations, the 

structural strength of the blocks was expected to have a minimum compressive strength of 

7.5N/mm2. For each of these reasons, the selected thermal blocks satisfied the above 

requirements and achieved improved psi values compared to standard lightweight blocks. The 

insulation placed between the cast in situ concrete and the lightweight blocks ensured the 

detail was calculated to NZEB standards as illustrated in Fig.6.5. 
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Fig. 6. 5: Door Threshold NZEB Detail 

 

A warm roof was originally selected in the design of the main roof due to its energy 

performance, airtightness, and wind tightness, but following discussions with the clients, a cold 

roof was selected as a less expensive option by inserting 300mm of cellulose blown insulation 

between and over ceiling joists providing a U Value of 0.11W/m2k. However, with the clients’ 

requirement to further produce cost savings during construction, it was decided to install the 

less expensive option of 360mm fiberglass insulation. This was satisfactory to achieve the 

energy efficiency performance of the NZEB ceilings. The installation of an airtight membrane 

on the ceiling with taped grommets around electrical light fittings and the design of an NZEB 

airtight attic hatch was essential to ensure the ceiling insulation and airtightness was not 

compromised. However, in designing the continuous wraparound insulation, it was necessary 

to ensure the wall insulation met the wall insulation while maintaining the ventilation gap for 

the attic timber as illustrated in Fig. 6.6. The design certification acquired from the material and 

product manufacturers ensured the design was in accordance with the CADI compliance 

framework of design. 
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Fig. 6. 6: Cold Roof Eaves Detail 

 

The NZEB design considerations were the shape, orientation, glazing, and building fabric with 

consideration of thermal bridging and airtightness. The dwelling design was predominantly 

rectangular shaped of concrete block construction. This design was chosen for its 

characteristics as being a durable and long-lasting construction and one of the least expensive 

forms of NZEB construction. The design would provide remedial action for design non-

compliance as illustrated in Table 6.8 of the CADI compliance framework. The NZEB concept 

developed at the design stage can be especially effective with an integrated design approach 

(Karlessi, et al., 2017). The designer liaised with the mechanical engineering company who 

would install the heating, plumbing, and ventilation system. The problem with NZEB design is 

finding cost-optimal solutions for clients who do not want to spend excessive amounts on NZEB 

materials and services. According Pacheco, Ordóñez and Martínez (2012), energy efficiency 

considerations at design stage can reduce the final cost of the building. Clients can be sceptical 

of building designers who want to design an NZEB building without full knowledge of the costs, 

as clients may not be as passionate about energy efficiency as the designer. However, NZEB 

design can be cost neutral with clever detailing and knowledgeable contractors in the 

construction phase. The costs of the NZEB dwelling that were explained to the clients indicated 

there was no great difference in the cost of materials of the thermal bridge details and damp-

proof membranes to resist moisture. The cost of the wall insulation provided choices of 120mm 

insulation as the minimum requirement and 150mm for NZEB design at €2.15/m2, and the floor 
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insulation difference was €1.96/m2. The total cost of the difference of the insulation in the 

dwelling was less than €200. There was no additional cost in the airtightness as it was a 

building regulations requirement, but the additional cost of mechanical ventilation with heat 

recovery was €5,880 and this was the most expensive element of the NZEB design. 

The NZEB detailing included thermal bridges, moisture resistance materials, low level 

airtightness, mechanical ventilation with heat recovery, and continuous insulation around the 

building envelope. The recommended heating system was underfloor heating on the ground 

floor and aluminium radiators on the first floor. NZEB design can be achieved when all parts 

of the building regulations are compliant. The design of the concrete block dwelling entailed 

airtightness through heavily plastered concrete block walls and airtightness membranes on 

timber joists and rafters. Continuous insulation was an essential characteristic in the 

mechanical ventilation with heat recovery design being particularly important to ensure the 

incoming air was heated by the outgoing air. It was also necessary to calculate the psi values 

at junctions. This would produce a more accurate calculation of heat loss and building energy 

rating before planning permission was submitted. The NZEB design was maximised in this 

dwelling as the energy assessment was conducted at design stage and not at the 

commencement stage.  

6.7.9 Implementing the Mechanism of Accountability for Improved Compliance 
 

The certifier, building contractor, and subcontractors involved in the construction of the 

dwelling agreed to be responsible and accountable for their work by undertaking to sign 

certificates of compliance for each part of the building regulations they were responsible for, 

as illustrated in Table 6.9 of the CADI Compliance Framework – Inspections. The purpose of 

the certificates was to ensure the contractor and subcontractors would be more conscious and 

accountable for building regulations compliance and would also reduce the certifiers’ risk of 

litigation. An inspection plan in accordance with Table 6.10 of the CADI compliance framework 

was formulated to provide a template of when and how certifiers should be notified of key 

stages of construction. The main contractor was asked to take photographs of work if the 

certifier could not attend the site when requested, as this would prevent the opening of 

completed work. The extent of the contractor’s responsibility and accountability was set out in 

accordance with the drawings and specifications. The materials, products, and work practices 

were assigned a contractor or subcontractor responsible for achieving and certifying 

compliance such as the subfloor accountability chart as illustrated in Table 6.14. and Fig. 6.7. 
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Table 6. 14: Accountability Chart for Subfloor Construction Inspections 

 Compliance Work Responsible Person Inspection CE/DOP 
1 Site entrance Excavating contractor No No 
2 Access road Excavating contractor No No 
3 Setting out Building contractor Yes No 
4 Excavations Excavating contractor Yes No 
5 Steel and mesh  Building contractor Yes Yes 
6 Conc. foundations Building contractor Yes Yes 
7 Rising blockwork Block laying contractor No Yes 
8 Cavity concrete mix Building contractor No Yes 
9 Pipes Plumbing contractor Yes Yes 
10 Hardcore Building contractor Yes Yes 
11 Sand blinding Building contractor No Yes 
12 DPM Radon subcontractor Yes Yes 
13 Concrete subfloor Building contractor No Yes 
14 Floor insulation Building contractor Yes Yes 
15 Concrete screed Building contractor No Yes 
16 Concrete threshold Building contractor No Yes 
17 Aco drain Building contractor No Yes 

 

 

Fig. 6. 7: Mapping Accountability 

A mechanism of accountability in the installation of materials and products was necessary to 

comply with Part D TGD of the building regulations. The materials were required to have a CE 

mark in accordance with the provisions of the Construction Products Regulation (CPR) or 

comply with the Irish Agreement Board Certificate. The design and installation certificates for 

construction products also had to include a Declaration of Performance (DoP) from the 

manufacturer, and the building contractor accepted responsibility of ensuring all materials on 

site had certificates of compliance. 
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6.7.10 Thermal Bridge Construction 
 

The research findings showed that building contractors had difficulty understanding thermal 

bridge details. Tacit knowledge may be defined as know-how that is acquired by informal take-

up of learned behaviour and procedures (Howells, 1996). Tacit knowledge on building sites 

can be compared to a baseball hitter knowing how to hit the ball but  is unable to explain 

explicitly to another player how to hit it (Stenmark, 2000). The sharing of tacit knowledge by 

design certifiers to contractors on building sites is uncommon, but in this project, 3D 

visualisations of the thermal bridges were generated. The modelling gave the contractor and 

block laying subcontractor a greater understanding of modern NZEB methods of construction. 

The screenshots illustrated in Fig. 6.8 are from a 3D video recording which was shown to the 

block laying subcontractor and was fully understood after viewing the video. 

 

1: Foundation and footing    2: Hardcore and cavity blocks 3: Sand blinding and cavity mix 

 

4: Subfloor, thermal block, DPM 5: Floor insulation and screed 6: Walls and insulation 

 

Fig. 6. 8: 3D Visualisation of Thermal Bridge Construction 
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The thermal bridge modelling was developed using software technology and for the 

construction and project management. The thermal bridge detail was demonstrated using 

simulated software and transferred to the block laying subcontractor by mobile phone. 

6.7.11 Inspections  
 

The certifier of overall compliance was appointed by the clients to design, coordinate, and take 

responsibility for compliance through the inspection process. The inspection process involved 

the coordination of inspections, follow-up on non-compliant issues, and the maintenance of 

site inspection records. Thirty inspection visits were set in the inspection plan, but this was the 

prerogative of the certifier as there is no standard recognised number of site visits for any one 

project. While some certifiers may consider six site visits as being adequate during 

construction, other certifiers may consider over thirty site visits as being appropriate for the 

same project, and this causes great variance in compliance certification. The defined 

responsibilities were in accordance with the CADI Compliance Framework – Inspections.  

 

Increased site visits at key compliance areas of construction ensured a more detailed 

inspection process to identify non-compliance and ensured compliance was achieved in the 

construction. All relevant factors were assessed at the outset and regularly reviewed to 

maintain effective control for the duration of the project. Fig. 6.9 shows inspections directly 

relating to energy efficiency of Part L TGD as being thermal bridges, insulation, and 

airtightness as illustrated in Table 6.11 of the CADI Compliance Framework. Fig. 6.10 also 

shows inspections indirectly relating to energy efficiency that are not included in Part L TGD. 

They are ventilation, site preparation and resistance to moisture, materials and workmanship, 

and drainage and wastewater disposal.  

The site inspections identified resistance to moisture as a key area that affects energy 

efficiency. Moisture ingress is important when different materials and modern construction 

methods interact. In the construction of the concrete block walls, the prevention of rain 

penetration depended on the construction of the stone and plaster on the external block leaf 

to protect the inner leaf. According to Sharples, Closs and Chilengwe (2005), 90% of damage 

to building envelopes are caused by moisture and temperature effects on construction 

materials particularly with timber frame buildings. Designers must be aware of how moisture 

ingress can impact energy efficiency as moisture is the most important factor of building 

deterioration (Straube, 2002). In addition to affecting energy efficiency, moisture ingress 
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causing dampness in buildings increases health risks including asthma and respiratory illness 

(Adams, et al., 2020). Research conducted by Kalamees and  Kurnitski (2010) suggests a way 

to control moisture is by good airtightness used in conjunction with good geothermal 

performance materials. 

 

Fig. 6. 9: Areas of Compliance to be Inspected 

 

The cavity wall contained 150mm of insulation and relied on good block laying subcontractors 

to ensure the insulation was tightly fitted against the inner leaf. For ease of construction the 

block layer allowed a 3mm gap between the insulation and the external leaf. The radon 

membrane with moisture resistant properties under the ground floor insulation was fitted by 

radon specialists, taking care to seal at corners and around waste pipes protruding up from 

the floor. The radon membrane was protected on a bed of compacted and blinded sand. The 

specialist contractors employed ensured competence was delivered in accordance with the 

CADI Compliance Framework – Inspections. The damp-proof courses were approved bituminous 

material located 150mm above the finished level of the footpath. The damp-proof courses over all 

lintels and jambs to external openings of cavity wall construction were stepped from the top of the 

inner leaf to the underside of the outer lintel. The block layer constructed the wall insulation, taking 

care to ensure a damp-proof course was inserted at the vertical joints in the corners, above lintels, 
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and around windowsills. The certifier checked the wall insulation had joined the attic insulation to 

ensure continuous wall to ceiling insulation. Regular inspection visits were carried out and 

photographs were taken as evidence of compliance.  

Insulation boards at irregular timber spacing were checked to ensure there were no gaps. Packing 

insulation in the gaps’ ensured insulation was continuous. Insulation around window and door 

frames was checked to ensure there was no heat loss. Gaps around carbon monoxide alarms, 

switches, sockets, cables, and pipes were recorded and rectified for compliance. Heat 

producing appliances were commissioned and tested at completion so that the systems and 

their controls were left in the intended working order and could operate effectively and 

efficiently. The clients were provided with sufficient clear and comprehensive information on 

any continuing maintenance required to facilitate the effective operation of the heating and 

mechanical ventilation with heat recovery system.  

6.7.12 Double Check Accountability Inspections 
 

Double check accountability was the mechanism used to ensure compliance was certified in 

all parts of the building regulations by both certifier and contractor. Accountability in the non-

regulatory process can prove challenging for certifiers of overall compliance as they don’t have 

the benefit of ancillary certifiers issuing certificates of compliance. In the project, the electrical 

contractor certified that the electrical system was installed in compliance with the building 

regulations and the mechanical and electrical consulting engineer who supervised the 

installation also certified that the plumbing system was installed and commissioned in 

compliance with the building regulations. This was in accordance with the CADI Compliance 

Framework – Inspections. However, the process of double check accountability is not possible 

in every project and especially in the non-regulatory process, where there are no certifiers to 

certify plumbing and electrical work. The electrical, plumbing, and heating contractors in 

domestic projects normally carry out their work without having it checked or certified by a 

professional certifier. This practice can impact energy efficiency as there may be no way of 

checking their work.  

The delivery of energy efficiency is also dependent on the project communication process. 

With increasing computer-based technology in the construction industry, communication is 

becoming increasingly important (Cutting-Decelle, et al., 2007). Research by Thomas, Tucker 

and Kelly (1998) has identified the communication improvement variables in construction as 
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accuracy, procedures, barriers, understanding, timeliness, and completeness. Contractors’ 

inability to communicate and coordinate with subcontractors can act as a barrier to NZEB 

construction. The selection of a building contractor proficient in communication and trained in 

modern methods of NZEB construction was important to ensure compliance was achieved. 

The windows and doors were approved quality colour coated uPVC triple glazed units; argon 

filled with low-e glass with a soft coating. The specified maximum average U Value of 0.8/m2k 

on the windows was provided with certification from the manufacturer. Suitable airtightness 

tape was used to seal the window and door frames to the inner reveals. The window 

manufacturers who installed the windows had to provide certification of design and installation 

compliance in accordance with the CADI Compliance Framework – Inspections. The non-

compliant issues were rectified, but the recommended published BER assessment was not 

provided by the clients as there is no mandatory time limit to acquire it. 

 
An airtightness test was carried out to establish the level of airtightness of the building 

envelope. The dwelling was pressurised using variable speed fans to generate differential 

pressures between the inside and outside of the dwelling. The specified level of allowable air 

leakage was 3m3/hr/m2 at 50PA building pressure. Measurements of barometric pressure, 

flow pressure difference, wind speed, and internal temperature were recorded. The extent of 

the building tested was all areas enclosed by an airtight membrane and the heated volume. 

The test was carried out with all external doors and windows closed, internal doors open, and 

mechanical ventilation off. The airtightness test results illustrated in Table 6.15 indicate a 

measured permeability at 50 Pa (q50), of 1.462 m3/h-m2. 

Table 6. 15: Airtightness Results 
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The airtightness result of having less than half the permitted airtightness permeability of NZEB 

dwelling standards was satisfactory. The calculation of Part L compliance illustrated in Table 

6.16 indicated an overall Building Energy Rating of A2 which demonstrates Part L compliance 

with NZEB. This Part L compliance was submitted to the local authority. The dwelling was 

certified to be compliant with the building regulations and compliance documentation was 

handed over to the building owner. 

Table 6. 16: Part L Compliance 

 

The electricity consumption illustrated in Fig. 6.10 over a period of 8.7 weeks (61 days) was 

€229.19 which included the cost of heating, lighting, and cooking. The building owners were 

very satisfied with the energy consumption as it represented a weekly expense of €26.34 

during the cold months of October and November 2021.  
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Fig. 6. 10: Electricity Consumption 

6.7.13 Summary 

The CADI compliance framework shows that a process of accountability and competence in a 

comprehensive compliance framework will ensure an effective mechanism for certifiers to 

deliver NZEB buildings. User energy consumption was not considered in the research. User 

consumption would have to be calculated with considerations of environmental conditions, 

indoor conditions, outdoor conditions, user behaviour during the day and night, and other 

factors which affect energy consumption (Bruce-Konuah, Jones and Fuertes, 2019). Future 

research would be useful to establish which NZEB buildings are performing best; however, this 

research concentrated on how the compliance framework could provide a mechanism for 

certifiers to improve building regulations compliance and deliver energy efficiency. The next 

chapter provides a discussion on the research findings. 
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Chapter 7 – Discussion on Findings 
 

7.1 Introduction 
 

This chapter focuses on the discussion of the findings from the research. The aim and 

objectives are examined to demonstrate the extent to which they have been answered and to 

determine if they contributed to knowledge. The data interpretation is explored to understand 

the issues and methodologies required to improve professional practice. The findings will 

outline a new emerging work practice for certifiers to improve their process of certifying building 

regulations compliance and how the significance of the research could improve the energy 

performance gap through a comprehensive mechanism of building regulations compliance. 

The discussion will explain new understandings and insights that emerged from investigating 

the compliance policy adopted by the Irish Government through the implementation of the 

amendments to the building control regulations in 2014 and 2015 that greatly impacted 

contractors and certifiers in the compliance certification process. By comprehensively 

exploring the research problem, the scaffolding for the research problem was provided by 

deconstructing the research question into components (Ellis and  Levy, 2008). The compliance 

process is a complex series of building regulation parts where research was necessary to 

establish the challenges and barriers that certifiers encounter in the process of reducing the 

energy performance gap. 

7.2 Objective 1 – Certification Process 
 

The certification process was explored by investigating all parts of the building regulations and 

how they impacted certifiers’ professional practice. The first objective was to review the 

certification of building regulations compliance in Ireland. The certification process is affected 

by external factors in the planning process, the regulatory building control process, and the 

non-regulatory building control process. The research findings indicate that 50.6% of certifiers 

in the questionnaire survey indicated that the regulatory process is effective for ensuring 

building regulations compliance. Comiskey, et al. (2018b) suggest that the regulatory process 

was largely accepted by the professional bodies as a positive measure as it would ensure 

better building construction through inspections, but it could be argued that the regulatory 
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process was at the expense of certifiers who are at risk of litigation in the certification of design 

and construction compliance.  

The increased risk in certifiers’ insurance has increased professional indemnity insurance 

premiums and is becoming a worrying development for professional practices. The Grenfell 

tragedy has greatly increased architects’ insurance premiums in the UK with 90% of practices 

worrying that the price hike could threaten their businesses as premiums have soared and 

exclusions have ballooned (Ing, 2021). Professional insurance premiums have also increased 

in Ireland due to BC(A)R 2014, cladding, fire safety, and the withdrawal of insurance providers 

(Crockett, 2021). The decision by the Irish Government to make certifiers and contractors 

responsible for compliance through their insurance policies is expected to make future 

insurance premiums difficult to acquire. Certifiers and contractors must acquire insurance to 

reduce their litigation risk from latent defects. Insurance policies normally exclude depreciation, 

deterioration, wear and tear, design errors, design omissions, and poor workmanship (Wedge, 

2015). However, contractors’ latent defects insurance taken out at the start of a project would 

help to reduce certifiers’ risk of litigation. Certifiers should protect themselves and their clients 

by ensuring contractors acquire latent defects insurance at the start of a project.  

Of the questionnaire survey respondents, 91% believed full compliance was impossible. Non-

compliance affects certifiers’ professional indemnity insurance by litigation claims if a building 

or works are non-compliant with the building regulations. The certificates provide evidence of 

misrepresentation when defects are detected at completion or if latent defects subsequently 

occur. A claim may be made on a certifiers’ insurance policy within six years after the date of 

construction and certifiers must renew their insurance for that period after they have retired to 

ensure there is no personal litigation claim against them. The ambit of the insurance policy 

may not cover all the aspects of BC(A)R 2014, and this is concerning to certifiers in the 

knowledge that they may not be insured for some aspects of their work. In the questionnaire 

survey, 71.7% of certifiers believed they had an increased risk of litigation since the regulatory 

process was introduced in 2014. The compliance process in Ireland is different to any other 

country as the regulatory process provides greater responsibility on the design certifier where 

“fit for purpose” is a significantly higher bar than “due skill and care” (Hegarty, 2015). In the 

case of Hedley Byrne and Co Ltd V Heller and Partners 1963, the high court held a defendant 

would be liable for negligent misstatement if there was a special relationship between the 

parties and the defendant knew or should have known that the plaintiff was going to rely on his 

statement (Stevens, 1964). In the case of Nye Saunders V Bristow 1987, although there was 
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no allegation of defective work, the architect was found to be negligent for a breach of Hedley 

Byrne-type duty where it was found that he was negligent for not advising his client of the 

possible effect of inflation on his estimate for the cost of the work (Jerram, 1991). Therefore, 

the widespread belief that certifiers have increased litigation risk is well-founded, as negligent 

misstatement is actionable in law and the mandatory declarations in BC(A)R 2014 provide the 

evidence for building regulation certifiers to be sued if a building is non-compliant with the 

building regulations. 

 

Energy efficiency is assessed by the building control authority at the commencement stage, 

but there were mixed views by interview participants whether energy efficiency should be 

demonstrated earlier in the planning permission application. The problem with energy 

assessment at the design stage is that it may incur additional costs on building owners with no 

guarantee of planning permission approval. Alternatively, where designers assess Part L 

compliance at the commencement stage, the design is set in the planning permission and 

energy efficiency cannot be maximised with changes to orientation, glazing, solar gains, etc. 

unless a new planning application is submitted. Of the interview participants, 57.1% believed 

energy should be assessed by the local authority at the planning stage and not at the 

commencement stage. This practice would ensure building designs are NZEB before planning 

permission is granted, but would impose an additional cost on building owners by providing an 

energy assessment at the planning stage if planning permission approval was not granted. 

The benefit of an energy assessment at the planning stage may also eliminate incompetent 

building designers submitting planning applications as it would require a provisional Part L 

compliance report with the planning application. However, energy efficiency is a building 

regulation and planning is a different legislation. This is where the policy of planning and 

building regulation would need to be merged to assess applications at the planning stage. 

Nevertheless, design certifiers should assess the energy efficiency of a building at the design 

stage to deliver optimum energy efficiency.  

Shi, et al. (2016) suggest the use of building energy efficient design optimisation can assist 

architects to design buildings with higher energy efficiency or better overall performance, but 

there is also evidence to suggest that the performance gap between designed and constructed 

buildings operates across all stages of design and construction (Stamp, Altamirano-Medina 

and Lowe, 2017). Energy assessment carried out by designers at the commencement stage 

in Ireland may not achieve improved energy efficiency or better overall performance if their 
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assessment is confined by the design granted in the planning permission. Of the interview 

participants, 62.5% suggested the local authority should require building designers to submit 

planning permission applications demonstrating energy efficiency. This suggests that Part L 

calculations should be submitted with the planning applications. However, energy efficiency 

should be assessed at design stage or at commencement if a subsequent planning application 

was made to facilitate improved energy assessment in a change of design. 

The rural design guidelines were developed for use by building designers and local authority 

planning officers to offer guidance in the criteria for granting planning permission. Of the 

interview participants, 46.2% suggest the rural design guidelines hinder the energy efficiency 

of rural dwellings, but 38.5% had no knowledge of the rural guidelines as many were urban-

based certifiers. Marcus and  Sarkissian (1986) suggest many planning permission 

applications can be refused due to the non-conformation with the rural house guidelines. The 

guidelines suggest that rural dwellings should be designed to blend into the landscape by 

incorporating a traditional rural-type dwelling. Scott and  Murray (2009) suggest there is a 

disconnection between the planning authorities and the rural community. Planners in local 

authorities can vary in mindset by adhering to the guidelines or not when assessing planning 

permission applications. If rural housing is considered in isolation to the wider economic and 

social context, there is a danger of failing to deliver a coherent special policy for managing 

rural settlements (Gkartzios and  Scott, 2009). While there are many considerations in the 

granting of planning permission for rural dwellings, planners may put more emphasis on rural 

design guidelines than energy efficiency and this may be problematic in the maximisation of 

energy efficiency.  

South-facing glazing is an important element for achieving solar gains, but if planners rigidly 

adhere to the rural design guidelines and the front of the dwelling is south-facing, the energy 

efficiency of the rural dwelling may be compromised due to the restricted façade design 

requirements. The rural design guidelines require narrow old style-type windows to suit the 

traditional Irish landscape, but they could be regarded as prohibitive for capturing solar gains. 

It was suggested by an energy manager research participant that a large amount of glazing 

may not necessarily improve the energy efficiency of a dwelling because an area of wall will 

retain heat better than an area of glazing and that the solar gains are not particularly effective 

due to the moderate climate in Ireland. Similarly, another certifier suggested that the rural 

design guidelines could be made workable by changing the orientation of a dwelling. However, 

this may be an unpractical solution as rural dwellings, in many cases, are required to be aligned 
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to neighbouring properties. The focus group certifiers also had mixed views about whether the 

rural design guidelines affected energy efficiency as 50% believed they did affect energy 

efficiency, 33.3% did not, and 16.7% had no opinion. Notwithstanding the mixed views, the 

rural design guidelines should be re-evaluated and updated to reflect the importance of NZEB 

design in rural dwellings. The difficulties with planning systems delivering energy efficiency in 

not confined to Ireland. Research by Murtagh, Odeleye and Maidment (2020) found that the 

planning system in England is inadequate to deliver consistently sustainable and resilient 

outcomes. Similarly, research by Bouzarovski, Thomson and Cornelis (2021) found that 

planning and regional development should be included to make decisive EU energy policy 

action. Therefore, an effective planning system is essential to deliver energy efficiency. 

The regulatory process introduced in 2014 was intended to improve building regulations 

compliance. Of the interview participants, 53% recommend the regulatory process to their 

clients, but the mandatory certification process carries an increased risk of litigation risk to 

certifiers’ professional practice. Certifiers may not be aware that the wordings in contracts or 

certificates that they have certified may go beyond their insurance cover and the recurring 

professional indemnity, but risk consultancies experience only a third of claims from knowledge 

error or failure (Best, 2019). The findings suggest the regulatory process provides improved 

standards in construction, but the introduction of NZEB legislation has demanded increased 

knowledge in energy efficiency and higher standards. Interestingly, 72% of certifiers in the 

questionnaire survey believed compliance had improved since the regulatory process was 

introduced and 64.6% believed it created higher standards in the construction process. These 

findings correlate with a study that there is a lack of training in the regulatory process, but that 

it has resulted in better quality outputs (Dennehy, Kennedy and Spillane, 2021).  

 

The inspection plan in the regulatory process assigns responsibilities to certifiers and 

contractors. Contractors are expected to inspect the materials, the products, and the 

certification necessary to conform with building regulations compliance. The assigned certifier 

is expected to vet the design and construction teams before submitting the inspection plan to 

the local authority, as they are required to certify compliance from those in the design and 

construction teams. Therefore, the regulatory process is designed to ensure compliance 

standards are met as the inspection plan is expected to show that the certifiers listed are 

competent in certifying compliance in their parts of the building regulations. The assigned 

certifier is required to issue a certificate of compliance on completion which must be approved 
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by the building control authority before the building or works are opened, occupied, or used. 

Of the certifier participants, 91% believed full design and construction compliance was 

realistically impossible. This is possibly due to the complexity of procedures in construction 

projects, the process of accountability in certifying compliance, and the competence of various 

contractors and certifiers. Therefore, the design certifier and assigned certifier are certifying 

design and construction compliance in the knowledge that the building may realistically be non-

compliant in some aspects of design or construction. 

 

The Building Control Management System allows compliance documentation such as the 

drawings, specifications, and calculations to be uploaded, but the uploading process is slow 

and can cause annoyance as it is very time consuming. Of the certifier participants, 83.3% 

suggested that the BCMS is an area that requires improvement. The accuracy of data in the 

BCMS also needs to be addressed as there are 31 building control authorities each with their 

own methods (Dwyer-Bond, Casey and Coates, 2019). To upload documentation in the 

regulatory process, the responsibilities and details of each certifier should be submitted to the 

local authority in the commencement notice inspection plan. However, the extent of liability 

with ancillary certification documentation is subject to legal argument as questions remain 

about how legally binding they are. The design certifier and assigned certifier bear the 

responsibility for the competence of ancillary certifiers as they must certify that they have 

exercised reasonable skill, care, and diligence. In addition, the assigned certifier must certify 

that they will inspect the building or works, coordinate the inspection work of others, and 

implement the inspection plan.  

 

Government policy changed with the enactment of BC(A)R 2015 that allowed building owners 

to opt out of the regulatory process. The non-regulatory process only applies to the 

construction of new one-off dwellings and extensions to dwellings. Of the certifiers in the 

questionnaire survey, 79.1% believed the process should be discontinued as it was a backward 

step to improve the standards adopted in BC(A)R 2014. Approximately 40% of new build 

housing and other areas of high-risk construction are undertaken outside of the statutory 

controls, but are subject to regulatory standards (Hegarty, 2017b). However, there is a 

perception by certifiers that the non-regulatory process is like the substantial compliance 

process that was in existence prior to 2014 as there is no mandatory regulatory oversight by 

certifiers. The secondary data study found that 35% of building owners had constructed their 
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own dwellings. Building owners are predominantly opting out of the regulatory process to 

reduce costs, but they assume responsibility for compliance, and those who construct their 

own dwellings may not have the skills, knowledge, or competence to ensure standards are 

attained to construct NZEB dwellings and comply with the building regulations.  

 

Dwellings in the regulatory process are supervised and certified to be compliant, whereas 

dwellings in the non-regulatory process may or may not be supervised or certified. In deciding 

to enact this legislation, the Irish Government took account of public opposition to the additional 

professional fees involved in the construction of one-off dwellings or extensions to dwellings. 

One main difference of the opt-out system is the obligation on building owners to demonstrate 

compliance with building regulations. Just 10.1% of certifiers in the questionnaire survey 

believed dwellings constructed in the non-regulatory process are generally compliant with the 

building regulations. The ironic part of the compliance process in the non-regulatory process 

is that certification is not required by the local authorities but is required by financial institutions 

for mortgage security. 

7.2.1 Summary 
 
The first research objective was to review the certification process of building regulation 

compliance in Ireland. The certification of building regulations compliance in Ireland is heavily 

influenced by the building control process and, to a lesser extent, the planning process. The 

findings suggest that compliance has improved since the regulatory process was introduced, 

but the process imposes an increased risk of litigation on certifiers from the mandatory 

certificates of compliance. Certifiers should be aware of the risks to their professional practice 

when accepting responsibility for design or construction compliance outside of their insurance 

policy limitations. The lack of regulatory oversight and compliance certification in the non-

regulatory process is a process failing to ensure compliance is being achieved especially in 

one-off housing. There were mixed views whether the energy assessment should be 

considered at the planning stage or commencement stage, but energy efficiency is maximised 

by designers at the design stage. A change in policy would be required for local authorities to 

assess energy at the planning stage and this would also ensure that building designers are 

competent in NZEB design. The rural design guidelines were also identified as an area where 

energy efficiency could be adversely affected and they should be re-evaluated to reflect the 

importance of energy efficiency in rural dwellings. 
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7.3 Objective 2 – Competence and Compliance Affecting Energy 
Efficiency 
  
The purpose of the second objective was to explore how competence and non-compliance in 

construction projects impact energy efficiency. The research investigated the implications of 

how energy efficiency is impacted by construction projects nationally in the BCMS and locally 

in professional practice. The BCMS contains the information relating to the commencement of 

each project that is uploaded by certifiers and this data provides an insight into the competence 

of building owners and certifiers. 

 
The secondary data study findings show that 65% of building owners employed a building 

contractor and 35% of building owners took on the responsibility of acting as the building 

contractor. The extent of building owners acting as building contractors is a cause of concern, 

as the practice of direct labour may impact the energy efficiency of a building if building 

contractors are not competent in NZEB construction. The performance gap can be due to poor 

workmanship on building sites and a lack of inspection on building sites (O’Kane, Comiskey 

and Alexander, 2018). The narrowing of the performance gap relies on skilled labour, but skill 

shortages have developed throughout the construction sector since the 2008 financial crash 

in Ireland. Deegan (2018) suggests there are shortages in all sectors as there is a relationship 

between skill demands and apprenticeship employment, for which the construction sector is 

most acute. The lack of skills in construction has led to a shortage of competent building 

contractors and this may be one of the reasons why building owners are acting as building 

contractors and constructing their own buildings. However, a consequence of building owners 

who are incompetent building contractors will have an adverse effect on building energy 

efficiency. 

 

The research findings suggest that of the total number of building owners who acted as building 

contractors, 69% were contractors on single-unit dwellings or extensions to dwellings and 31% 

were contractors on buildings other than single-unit dwellings. This is a worrying fact, as it 

shows that almost a third of building owners are constructing buildings that may require a fire 

certificate. In research conducted by Souaid, Van Der Heijden and Elsinga (2020) Disability 

Access Certificates and Fire Certificates were accepted as being potentially challenging in the 

implementation of small, innovative, and zero energy dwelling designs in Ireland. Therefore, 
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the use of inexperienced building contractors will negate the effectiveness of the regulatory 

process that was designed to improve building regulations compliance. 

The decision of building owners to opt out of the regulatory process may impact energy 

efficiency as compliance is the responsibility of the building owner. The research suggests that 

73% of single-unit dwelling building owners opted out of the statutory certification process and 

27% opted into the statutory certification process. This reflects the increased cost of 

professional fees associated with the regulatory process. The cost of the fees for employing 

an assigned certifier for a single house varies between €500 and €8,000 (Hegarty, 2017a). 

This suggests a large percentage of building owners decided to save these costs by opting out 

of the regulatory process. 

The responsibility for overall compliance in the regulatory process rests with assigned certifiers 

and they are required to upload the design certificate and ancillary certificates of compliance. 

In 22% of the projects researched in the BCMS database, building owners had appointed a 

design certifier and an assigned certifier with separate responsibilities, but 78% appointed a 

design certifier who also acted as the assigned certifier. It was assumed that architects would 

be the most appropriate certifier to act as assigned certifier, but in 2018, 55% of architects 

excluded themselves from the assigned certifier role, not due to a challenge from the building 

surveyor or chartered engineer professions, but because of the responsibilities involved in 

certifying compliance (Best, 2019). The RIAI has recommended that the appointment of 

assigned certifier should always be separate from that of the architect designer (RIAI, 2014).  

Non-compliance in professional practice involving commercial and domestic projects was 

identified during site inspections and site surveys carried out by the researcher over a 24-

month period. There is an ethical concern of being unbiased as there are differences between 

a record of what is observed and making assumptions and judgements of what is observed 

(Driscoll, 2011). In addition, compliance is becoming increasingly complex with new products, 

components, and project implementation (Bouzidi, et al., 2012). Observations on compliance 

are subjective as certifiers have different professions, qualifications, skills, and competencies 

in identifying non-compliance, but they must be knowledgeable and competent in the 

certification of complex building regulations compliance to deliver energy efficiency. 

 

The research findings show airtightness was 54% of the non-compliant issues of Part L TGD 

relating to energy efficiency. The Domestic Energy Assessment Procedure (DEAP) used to 
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calculate Part L compliance in Ireland does not include the full extent of energy savings by 

improving airtightness results as the predicted energy saving is much greater than reported 

(Sinnott, 2016). The main airtightness issues were detected in locations such as the attic hatch, 

windows, doors, seals, holes in walls, gaps around pipes, and gaps around electrical sockets 

and switches. Research conducted by Gillott, et al. (2016) found draughtproofing and sealing 

of floor/wall joints at the skirting board were the most effective ways of improving airtightness, 

while research by Cuce (2017) suggests airtightness improvements were most effective at 

windows. While airtightness issues were observed at junctions, windows, and doors it was 

noticeable that they were mainly due to poor workmanship and the lack of specialist 

subcontractors on sites. It was evident that contractors were increasingly undertaking the 

airtightness work to save on subcontractor costs. 

The site observations were carried out in accordance with the inspection plans submitted to 

the building control authority. The inspection plan was agreed with the contractors’, and it 

identified key inspection timescales where the certifier was to be notified two days in advance 

of specific work stages. The process of accountability to improve compliance should be agreed 

between the assigned certifier responsible for overall compliance, the design certifier 

responsible for design compliance, and ancillary certifiers responsible for design and 

construction compliance (Ahern, Desai and Jimenez-Bescos, 2017). The installation of non-

continuous insulation was found to be an area prone to non-compliance in 22.3% of the 

construction projects. Heat will find the area of least resistance to escape a building and 

continuous insulation can be the only way to protect the building envelope from losing heat. 

Research conducted by Kisilewicz, Fedorczak-Cisak and Barkanyi (2019) found that heat loss 

reduction through the building envelope can be reduced by 63% with standard insulation and 

can be as much as 81% in cold weather. The problem of ensuring continuous insulation was 

found to be due to the incompetence of contractors involved in the installation.  

Moisture ingress was identified in 9% of the construction observations around door frames, 

door thresholds, windows, flashings, and damp-proof courses. Non-compliance in damp-proof 

membranes was detected at corners and pipes and was mainly due to the main contractor not 

employing specialist subcontractors. According to Straube (2002), designers and certifiers 

should understand moisture sources and how they move within buildings, as moisture can 

have an adverse effect on the overall energy efficiency of buildings (Moon, Ryu and Kim, 

2014). In addition, according to Mendell, Macher and Kumagai (2018), moisture ingress has 
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been linked to respiratory and allergic health effects. Therefore, moisture ingress causing non-

compliance should be rectified as it can impact health, compliance, and energy efficiency.  

Materials and workmanship were identified as a part of the building regulations where non-

compliance was detected. Non-compliant materials used on sites contained missing 

information such as CE markings, U values, installation certificates, and subcontractor 

construction compliance certification. According to Orsini and  Marrone (2019), the use of 

natural materials can save up to 90% in greenhouse gas emissions and designers, certifiers, 

and constructors can play an important role in the selection and use of materials to reduce 

these emissions. Certifiers should check material and product certification to ensure 

compliance is achieved. There were also non-compliance issues recorded on building sites 

relating to workmanship. The workmanship issues relating to the energy efficiency were wall 

cavities, vapor control barriers, insulation installation, and thermal bridging. It was noted in the 

site inspections that poor workmanship was evident on each of the projects due to infrequent 

site supervision.  

The thermal performance of the building envelope is an essential element in the conservation 

of fuel and energy. Poor design or construction can allow heat to escape and allow cold air to 

infiltrate. Of the issues recorded in the observations, 1.8% concerned thermal bridge 

construction. Research undertaken by Korniyenko (2015) found that 90% of the defects in 35 

apartments were at the connection nodes of windows and wall apertures, and 51% of the 

buildings examined were susceptible to moisture condensation and mould growth. Research 

undertaken by Assaf, Al‐Hammad and Al‐Shihah (1995) identified 35 defects during the 

construction stage of buildings. The most prominent defect factors were the hiring of 

incompetent employees, specification non-compliance, inability to read drawings, poor site 

supervision, lack of inspection, poor communication, construction inexperience, and lack of 

details. The priority level for quantifying compliance is dependent on the person carrying out 

the evaluation and is therefore subjective (AlWaer, Sibley and Lewis, 2008).  

7.3.1 Summary  
 
The second objective of the research was to explore how competence and non-compliance in 

construction projects impact energy efficiency. The secondary data study indicates that the 

competency of certifiers acting as dual certifiers and building owners acting as building 

contractors may negatively affect compliance and the energy efficiency of buildings. The 
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practice of design certifiers acting as assigned certifiers is against the recommendations of the 

professional bodies, and although the practice of building owners acting as building contractors 

is long established, they may not have the competencies to deliver compliance and energy 

efficiency. The site observations identified a comprehensive array of non-compliance issues 

that can directly and indirectly affect energy efficiency.  

 

7.4 Objective 3 – Design and Construction Accountability Affecting 
Energy Efficiency 
 

This section discusses the third objective which was to determine how accountability in design 

certification and construction inspections impact energy efficiency. The methodological 

processes adopted by certifiers to deliver compliance can vary as certifiers have different 

experience and qualifications in the certification process. The semi-structured certifier 

interviews and focus group provided the methodology to investigate the issues encountered 

by certifiers of design certification and construction inspections.  

 
Design certifiers must consider all the criteria when recommending the regulatory or non-

regulatory building control process as the decision made by building owners can affect 

compliance and energy efficiency. The findings suggest that 59% of certifiers believe the 

regulatory process is effective for delivering energy efficiency as accountability is a mandatory 

requirement in the regulatory process. A complex process of accountability often relies on 

information technology which can be effective to facilitate information, compliance, regulations, 

and laws (Law, et al., 2014). The increased use of compliance software has provided certifiers 

with a process of compliance accountability by linking non-compliant issues with the 

contractors responsible for rectifying them. However, the process becomes challenging and 

complex when compliance is dependent on several contractors or certifiers. Wang, Gwilliam 

and Jones (2009) suggest zero energy building design can be achieved by analysing the local 

climate data, passive designs with advanced façade designs for heating and cooling, and 

optimised energy efficient mechanical and renewable energy systems. The findings suggest 

10.7% of the design issues identified by research participants were in the planning process 

and the lack of assessment in energy efficiency at the design stage. However, there were 

mixed views on whether energy efficiency should be assessed at the planning stage or at the 
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commencement stage as unnecessary costs would be incurred on the building owner if 

planning permission was not approved. 

 

The research participants identified 5% of the design issues were accountability. The 

regulatory process requires the building owner to employ a design certifier and an ancillary 

certifier, and they are required to ensure ancillary certifiers are responsible for compliance in 

each part of the building regulations. Energy efficiency is a cornerstone of the building 

regulations, but strict regulatory design can reduce energy consumption (Gram-Hanssen, et 

al., 2018). However, it could be argued that strict regulatory design compliance is beneficial to 

energy efficiency as compliance checking by design certifiers in the regulatory process may 

ensure all aspects of design are compliant with the building regulations. However, the design 

certifier can only rely on certificates from ancillary certifiers to certify overall design compliance.  

Improvements in energy efficiency can be achieved by increased wastewater testing as 

suggested by the wastewater certifier in the research. Research by Gangolells, et al. (2009) 

found water saving strategies and electricity consumption had an extremely significant impact 

on the construction of residential buildings. It may also be considered extremely significant if 

increased test holes during percolation tests could eliminate the need for wastewater treatment 

that may require water and electricity for the duration of the lifetime of a building. Therefore, 

test holes at two or more site locations will give a more accurate site percolation rate and could 

result in the proposal to install a septic tank instead of a wastewater treatment unit. 

The Energy Performance of Buildings Directive 2010 stated that energy in buildings accounted 

for 40% of total energy consumption with a commitment to reduce greenhouse gas emissions 

to 20% below 1990 levels, and the introduction of NZEB building standards is one way of 

contributing to that commitment (Kurnitski, 2013). Although the use of computer-aided 

technology in compliance processing will aid the process of ensuring compliance is achieved, 

technology is shifting architects’ responsibilities and time commitments away from aesthetics 

to managerial considerations (Imrie and  Street, 2011). The energy requirements of a building 

at design stage can be quite different from what is constructed. Research by Capozzoli, Mechri 

and Corrado (2009) found the most significant areas of consideration for energy efficiency are 

in the areas of glazing, the shape of the building, orientation, and the shading factor; while 

Granadeiro, et al. (2013) suggest the shape of the building has the most significant impact on 

energy efficiency and thermal modelling is advantageous to evaluate energy at the design 

stage. The non-regulatory process was identified by the research participants as an area where 
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design can be poor. A building owner participant explained how he applied and received 

approval for planning permission even though he had no experience of the planning process, 

and he was in the process of constructing an extension that he designed while having limited 

knowledge of building regulations compliance. This highlighted the weak process of how 

unqualified building owners were acting as inexperienced designers and contractors of 

dwelling extensions. The research participants suggested improvements in design certification 

to improve energy efficiency. They included the design of easily understood thermal bridge 

details, airtightness membranes with service cavities, detailed insulation at junctions, 

increased percolation tests, and comprehensive inspection plans.  

 

Designers should be aware of the need for sustainable materials to be used in the drawings 

and specifications of construction projects. Sustainable materials are dependent on a range of 

drivers that influence design, project planning decisions, and mainstream practice on 

construction sites (Odeleye and  Menzies, 2010). A local authority inspector research 

participant believed designers were rarely considering the embodied energy of materials at the 

design stage. Thus, ensuring how improvements in design to achieve NZEB is another case 

for a review of the planning process. 

 

A conflict of interest is when there is no requirement of self-interest to guide the decisions on 

whom they depend on, and in such circumstances they should be independent, impartial or 

unbiased (Davis and  Stark, 2001). Since, there is no requirement in the regulatory process for 

certifiers to be independent, some large building contractors have employed certifiers to certify 

their own work, leaving the compliance process open to a conflict of interest. Of the research 

participants, 91.7% believed certifiers should be independent. The professional bodies expect 

their members to act independently as they have a statutory obligation to certify compliance 

only when compliance is achieved. However, this policy puts certifiers in a precarious position 

as employers can exert influence on them. Certifiers should be protected from a conflict of 

interest developing in the workplace as it can cause a dangerous precedent in the certification 

of compliance. 

Chartered engineers named in section 7 of the Institution of Civil Engineers of Ireland (Charter 

Amendment) Act 1969 register can act as design certifier or assigned certifier under BC(A)R 

2014. This effectively means that, in theory, chartered engineers who are unqualified in 

construction but believe they are competent could certify any building or works to be compliant 
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with the building regulations. The regulatory process does not specifically state that chartered 

engineers should be qualified in construction. While Engineers Ireland code of ethics states 

that chartered engineers must be competent to certify compliance, a register of chartered 

engineers competent in construction certification would ensure the public is protected as 

competence is subjective. The inclusion of architects, building surveyors, and chartered 

engineers in design certifier and assigned certifier roles provide a level of professional 

competence in the certification of the compliance process, but certifiers are required to certify 

building regulations compliance irrespective of the competence of the building contractor. 

While building contractors must also certify compliance with the building regulations, there is 

no requirement in the regulations that they should be registered.  

 
The research participants suggested improvements to energy efficiency in the construction 

and inspection process. The improvements were to provide regular inspections, increased 

supervision, increased certification, and having an energy assessor involved from the start of 

the project. Other improvements suggested were meeting the minimum criteria, having 

professional certification, increased advertising, mandatory independent certifiers, a certificate 

of compliance on completion, building contractor accountability, and a mandatory airtightness 

report, and uploading compliance documentation. Unprofessional work practices are also a 

common cause of non-compliance. Non-compliant issues relating to energy efficiency found 

on construction sites in the research were materials and workmanship, continuous insulation, 

thermal bridges, and resistance to moisture. The non-compliant issues were largely due to 

unsupervised staff and sub-contractors. The training of supervisory and site personnel is an 

essential tool in achieving on-site compliance. Durability in construction is a major problem 

which can be improved by training in supervisors’ skills, knowledge and behaviour (Yahaghi, 

2018). The identification of areas prone to non-compliance was also identified by the research 

participants as an area in which training could improve compliance and enhance energy 

efficiency.  

 
Airtightness is an important area in which contractors and certifiers can improve energy 

efficiency in construction. Airtightness issues from infiltration can be responsible for energy 

loss. The steady pressurisation method is regarded as the standard method of measurement 

for airtightness. Research by Zheng, et al. (2020) suggest good airtightness around the 

building envelope makes it easy to achieve effective ventilation. This can be attained by 

ensuring airtightness at typical airtightness leakage pathways. Airtightness should be 
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considered in detail at both design and construction stages of a building. There were mixed 

views from research participants that airtightness was problematic in construction. However, 

the airtightness tester believed airtightness was not a problem in construction as it can be 

relatively easy to pass. There were opposing views between contractors and certifiers, as 

contractors believed airtightness was difficult to pass, whereas certifiers did not. Interestingly, 

the focus group suggested that airtightness was becoming problematic in construction as 

buildings are more energy efficient. The passive house method of construction requires an 

airtightness of 0.6 air changes per hour and this can be challenging for certifiers and 

contractors. Furthermore, the findings suggest that there is a reluctance by building contractors 

to adopt airtightness measures if airtightness measures are not specified in the drawings and 

specifications.  

 

Airtightness defects affecting properties are not yet well established in terms of their attributes 

and possible causes (Alencastro, Fuertes and de Wilde, 2018). However, this research has 

examined the possible causes and solutions. Airtight buildings can achieve high energy 

performance, but they can also have a risk of overheating. Finegan, Kelly and O’Sullivan 

(2020) argue that the representation of overheating as a percentage of the year distorts the 

effect and suggests a more robust tool should be developed. Overheating and the lack of 

adequate ventilation have become important areas of building design since the start of the 

COVID-19 pandemic. Research of the impact of airtight buildings has found that 

interdisciplinary teams are required to address standards, guidelines, and recommendations 

in the architectural design of buildings to cater for coronavirus airborne pathways (Megahed 

and  Ghoneim, 2021). According to Sinnott and  Dyer (2011), airtightness in Ireland could be 

improved if building designers took airtightness into consideration when detailing at design 

stage. The interview with the airtightness tester revealed that dormer dwellings were 

problematic in achieving airtightness when airtightness membranes were not used, and the 

airtightness subcontractor revealed how inserting screws or nails into plasterboard directly 

pierces the airtight membrane in a dormer roof or timber walls if a service cavity is not used. 

This would suggest that service cavities should be specified in design drawings to preserve 

the airtight membrane in dormers or timber frame buildings. 

Thermal bridge construction can be problematic for building contractors as traditional building 

methods have developed. Contractors are expected to change their work practices to construct 

NZEB buildings, but they can find thermal bridge details difficult to understand, and in some 
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cases, do not understand why modern methods of construction work better. Project-based 

construction work can make knowledge management difficult to implement in the construction 

industry (Forcada, et al., 2013). However, designers should provide tacit knowledge to 

contractors, illustrating how thermal bridge details can be constructed if they are unsure of the 

construction method. Of the interview certifier and contractor participants, 100% believed 

thermal bridge construction was problematic on sites and is prone to non-compliance. Thermal 

bridge imaging cameras can be useful for certifiers to provide a quantitative analysis of the 

heat loss at junctions, but they perform better if there is a difference of 10–15 degrees Celsius 

between the indoor and outdoor temperatures. Research by Asdrubali, Baldinelli and Bianchi 

(2012) suggest on-site calculations can provide an accurate estimation of thermal bridge 

calculations, but analysis of internal components during hot weather produces a decrease in 

surface temperatures and can cause inaccurate calculations. To improve energy efficiency, 

certifiers should ensure that contractors have the knowledge and awareness of how thermal 

bridge details ought to be constructed.  

 
Ventilation is an area where energy efficiency can be compromised. Diameter vents of 100mm 

were commonly inserted into walls to comply with the building regulations before the NZEB 

regulations were introduced, but they reduced the energy performance of the building. With 

improved NZEB compliance in the building regulations, mechanical ventilation is commonplace 

in new construction as Part L can be difficult to achieve with passive ventilation. The research 

participants believed ventilation was prone to non-compliance in the non-regulatory process 

as building owners can decide to replace mechanical ventilation with passive ventilation. 

However, achieving compliance with passive ventilation in NZEB construction will prove 

difficult. Research by Sharples, Closs and Chilengwe (2005) found over 60% of energy waste 

was due to unnecessary ventilation from loss of internal conditioned air, and poor airtightness 

was responsible for unnecessary ventilation. It is common for designers to incorporate 

mechanical ventilation with heat recovery to enhance energy efficiency. However, with new 

systems and products becoming more available, there is much scepticism about their durability 

and long-lasting effectiveness. Research by Kragh, Rose and Svendsen (2005) found that cold 

climate countries in northern Europe and the Arctic regions have problems with ice forming in 

the heat exchanger, whereas research by Dodoo, Gustavsson and Sathre (2011) suggests 

mechanical ventilation with heat recovery in warm weather increases energy use in ventilation 

but reduces energy use for space heating. However, with Ireland’s temperate maritime climate 

of not being very cold or very warm, it does benefit from this technology. 
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Building owners constructing their own houses are responsible for ensuring their house is 

NZEB and compliant with the building regulations. This can be problematic for building owners 

who are inexperienced in construction as NZEB compliance can be difficult to achieve. There 

were mixed views whether building owners should be allowed to construct their own houses 

from an energy efficiency perspective. In some cases, building owners want to construct their 

dwellings from unorthodox materials such as straw. Building owners who wish to construct 

buildings containing non-certified materials may have to opt out of the regulatory system as 

professional certifiers are unlikely to certify the materials without professional certification. The 

competence of certifiers is also a cause of non-compliance. The assigned certifier should 

select experienced high-quality competent consultants and contractors to ensure compliance 

is achieved. However, the findings suggest that a mandatory register of building contractors 

would not improve construction compliance. This may be because a mandatory register would 

not guarantee that the person who registers as a building contractor is experienced in 

construction. The building contractor participants in the interviews believed that the register of 

building contractors was a bureaucratic system to levy another form of tax on them.  

 
An implication of the change in the regulatory process specifically relates to owner occupation. 

If a building cannot be occupied by the building owner at the designated date, the 

consequences may result in a civil action against those responsible for Part L compliance. Of 

the respondents in the questionnaire survey, 59% suggested that the regulatory process was 

effective for ensuring energy efficiency, but the focus group did not agree with this assumption. 

The focus group suggested that the regulatory process was not designed to ensure energy 

efficiency and was only designed to provide a mechanism for somebody to be held 

accountable. Airtightness was also identified as an area where energy efficiency could be 

improved. The minimum building regulation requirement of NZEB airtightness is 3m3/hr/m2 and 

as many building owners and designers are conscious of energy efficiency as a means of 

saving money in the operation and maintenance of the dwelling, it is essential that airtightness 

is an important contributory factor to reduce the cost of heating. Many of the issues with 

airtightness testing can be remedied with a pre-test after the membrane is fitted to ensure air 

leakage is rectified before plastering and again re-tested at completion. Airtightness in 

construction was identified by the airtightness contractor as being problematic when there is 

no service cavity included in the design of dormer dwellings and timber frame construction. 

Airtightness in single- and two-storey blockwork dwellings can be achieved with the plastered 
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walls joined to the ceiling membrane. However, airtightness in dormer dwellings can be more 

difficult as designers must ensure the airtight membrane wraps around timber props and steel 

supports. Airtightness is maximised through the certifier’s monitoring of key junctions, pipes, 

cables, sockets, and switches. 

 

Insulation continuity is an area which building contractors can be unaware of its importance. 

Continuous insulation located alongside the airtight membrane is essential to maximise energy 

efficiency and heat loss is greatest when insulation is non-continuous. Continuous insulation 

installation can be problematic when steel, pipes, and cables interfere with the joining of the 

insulation at junctions. Ventilation is also a critical part of energy efficiency as moisture forming 

in the building fabric can cause mould and loss of energy performance. Ventilation in attic 

spaces is essential in cold roof construction to disperse any moisture forming. Ventilation 

between the roof rafters and breathable membrane are necessary to allow moisture to escape 

through the roof vents.  

Research undertaken by Jarnehammar, et al. (2008) identified the barriers to energy efficiency 

in Ireland as design and tendering, new materials, tender documents, solutions, workmanship, 

costs, maintenance, and resources. However, energy efficiency can be affected by many parts 

of the building regulations including site preparation and resistance to moisture, materials and 

workmanship, ventilation, hygiene, drainage and wastewater disposal, heat producing 

appliances, and the conservation of fuel and energy. According to Stewart (2002) with regards 

to poor construction standards to conserve energy, the UK and Ireland should be looking 

toward mainland Europe and Scandinavia where inexpensive energy efficient homes are being 

produced from new technology. Modern house building methods such as Passive House and 

NZEB have increased in the UK, Ireland, and throughout Europe through improvements in 

building regulations. Research undertaken by de Wilde and  Jones (2014) found that weather, 

user behaviour, workmanship, installation of mechanical equipment, and modelling issues 

caused significant building energy performance gaps. However, effective compliance with the 

building regulations can ensure the performance gap is reduced.  

7.4.1 Summary 
 

The third objective was to determine how accountability in design certification and construction 

inspections impact energy efficiency. Accountability in design certification and construction 

inspections have an enormous impact on energy efficiency. Design certifiers are required to 
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maximise energy efficiency in the design and calculations of energy efficiency. Energy 

efficiency should be assessed at the design stage to ensure that the orientation, shape, and 

glazing benefit from solar gains, while clever detailing of the building fabric junctions will include 

considerations of wind tightness, airtightness, thermal bridge details, ventilation, and 

continuous insulation to achieve NZEB compliance. A problem with design certification is that 

there is no double check accountability from ancillary design certifiers and the competence 

and independence of designers are areas that can affect energy efficiency. The number of 

construction inspections can be determined by the building owner, and this is problematic for 

certifying energy efficiency as building owners may not be willing to pay for the inspections 

necessary to ensure compliance. Certifiers should adopt a comprehensive mechanism to 

ensure compliance is delivered through a systematic compliance process in construction. 

Regular inspections of contractor workmanship at regular and irregular times can ensure 

adequate supervision is carried out. The issues identified by the research participants 

illustrated the areas where compliance could be improved, and they formulated the CADI 

compliance framework. 

 

7.5 Objective 4 – CADI Certifier Framework 
 
This fourth objective was to develop the CADI certifier compliance framework of certifying 

accountability in design and inspection to improve compliance and enhance energy efficiency. 

The framework was developed from the research and is expected to be used by certifiers in 

professional practice and by students of Engineering and the Built Environment at Irish 

universities who are expected to be graduating as certifiers of building regulations compliance. 

The testing of the framework produced an NZEB dwelling with an A2 Building Energy Rating 

and an airtightness rate of less than half the maximum allowable rate. The true test of an NZEB 

building is calculating the energy consumption of the building. While there were no user energy 

calculations, the electricity consumption of two people living in the dwelling was low. The 

weekly expense of €26.34 per week for lighting, cooking, and heating was very satisfactory for 

the energy consumption of an NZEB dwelling in cold winter months. The CADI certifiers’ 

framework improved professional practice as illustrated in Table 7.1. 
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Table 7. 1: Improved Professional Practice Compliance Mechanism 

Pre-CADI Framework Post-CADI Framework 
No criteria for selecting building control 
process. 

Criteria for recommending building control 
process. 
 

Recorded verbal instructions or meetings not 
included in compliance documentation. 
 

List of compliance documentation required 
to evidence compliance provided.  

Energy efficiency calculated at commencement 
stage. 
 

Energy efficiency calculated at design stage. 
 

Part L 2011 design standards adopted. 
 

Part L 2020 NZEB design standards adopted. 

Single check accountability in opt-out process. 
 

Double check accountability used. 

One percolation test area. 
 

Minimum of two percolations test areas 

ACD’s with backstop psi values used. 
 

Calculation of psi values. 

No inspection plan in non-regulatory process. Inspection plan adopted in non-regulatory 
process. 
 

Certificate of compliance issued only by 
certifier.  

Certificates of compliance issued by 
contractor and subcontractors.  
 

No mechanism of accountability. Mechanism of accountability for materials, 
products, and work practices. 
 

Tacit knowledge between designer and 
contractor non-existent. 

Tacit knowledge mechanism for thermal 
bridge details. 
 

Inspection visits at stages of construction to 
facilitate interim payments. 

Increased number of inspection visits to 
inspect key stages of compliance.  
 

Design certificates of compliance used in 
installation of materials and products. 

Design and installation certificates of 
compliance for material and product 
installation. 
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Chapter 8 – Conclusions and Recommendations 
 
8.1 Introduction 
 

This thesis explored how building regulations compliance could be improved by certifiers in the 

design and inspection process and how the improvement in compliance can enhance energy. 

This chapter describes how the aim and objectives of the research have been successfully met 

and discusses the significance of the research findings on the certifier professions and the 

construction industry. It provides the research strengths and limitations, contribution to 

knowledge, and recommends further research avenues in the area. 

As a result of energy efficiency being at stake, the research focused on energy efficiency that 

is dependent on the compliance process through the process of accountability and the 

competence of contractors and certifiers involved in the design and construction process. The 

introduction of the regulatory process in 2014 imposed a mandatory certification process on 

certifiers to develop their own compliance mechanisms. The CADI compliance framework 

proposed provides a mechanism for certifiers to ensure they can improve building regulations 

compliance and deliver energy efficiency in the regulatory and non-regulatory building control 

processes. Moreover, it provides certifiers with a checklist of areas prone to non-compliance 

that adversely affect energy efficiency. The double check process of accountability will ensure 

compliance is achieved as contractors and certifiers will both be responsible for each part of 

the building regulations. Therefore, this makes a significant contribution to knowledge as the 

research shows that compliance will be improved by a structured compliance mechanism that 

enhances energy efficiency. 

8.2 Context 
 

The context of the research was fundamentally based on professional practice. To the best of 

the researcher’s knowledge, there was no national certifier compliance training introduced for 

practicing certifiers since the Building Control (Amendment) Regulations were introduced in 

2014. The regulatory process provided new roles where architects, chartered engineers, and 

building surveyors were expected to act as design certifiers or assigned certifiers and certify 

building regulations compliance in design and construction. Certifiers had to invent their own 
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mechanisms for certifying compliance and there was no uniformity or training among the 

certifier professions to ensure universal standards of compliance were being delivered. As the 

certification of design compliance was new and unresearched, research was undertaken to 

establish if a compliance framework could be formulated for certifiers to improve compliance 

and provide a lifelong learning scheme for training prospective certifiers focusing on the 

compliance process in the built environment. Research participant stakeholders were selected 

to establish the issues in planning, design, and construction that were contributing to non-

compliance. As a result of energy efficiency being the issue at stake, the research particularly 

focused on areas of non-compliance to establish what improvements could be made to 

enhance energy efficiency. There was no theoretical evidence suggesting that there was an 

absence of a certifiers’ framework for certifying compliance, but professional practice 

experience was paramount to identify the problem. The research would determine how a 

compliance framework could be formulated from a process of combined NZEB design 

certification and construction inspections.  

8.3 Research Aim and Objectives 
 
The aim of the research was to to develop a certifiers’ framework for the design, inspection, 

and certification of building regulations compliance that would reduce non-compliance and 

enhance energy efficiency. The CADI framework was developed from the certification issues 

in the first objective, while accountability, design, and inspection issues were developed from 

objectives two and three. Objective four developed and tested the compliance framework. The 

exploratory research investigated the compliance process that influenced the certification 

process, and the main body of the research investigated the compliance issues encountered 

by contractors and certifiers in design and construction. 

 

The first objective reviewed the certification process of building regulations compliance in 

Ireland. The findings suggest that the certification process is influenced by the planning 

process and building control process, and the mandatory certification in the regulatory building 

control process has impacted certifiers’ risk of litigation. The planning process findings suggest 

that energy efficiency may not be maximised when Part L TGD Conservation of Fuel and 

Energy is assessed at the commencement stage and not at the planning stage, and that the 

rural design guidelines that certifiers must adhere to in the planning process do not reflect the 

importance of energy efficiency in building design. It was found that standards have improved 



Page 225 of 320 
 

in the regulatory process due to increased supervision and inspections, while the the non-

regulatory process was found to be suitable for extensions to dwellings only. 

The second objective determined how competence and non-compliance in construction 

projects impacted energy efficiency. The competence of design and construction certifiers and 

contractors is essential to achieving compliance and delivering energy efficiency. On a 

construction site, the competence of a project manager significantly enhances the quality 

performance of a construction project (Jha and  Iyer, 2006). The research findings found that 

there are a significant amount of building owners acting as building contractors and this may 

affect the energy efficiency of buildings if building contractors are inexperienced in NZEB 

construction. Similarly, non-compliance affects energy efficiency. Building regulations 

compliance is intertwined with architects’ practices and should be given greater attention 

(Imrie, 2007). The research found that a significant number of certifiers were acting as design 

certifiers and assigned certifiers, causing a conflict of interest by certifying their own work. Non-

compliance issues relating to energy efficiency found in 20 construction projects provided a 

basis for triangulating the non-compliance issues identified by the research participants.  

The third objective determined how accountability in design certification and construction 

inspections impacted energy efficiency. The process of double check accountability in the 

regulatory process was investigated and was found to improve compliance. Accountability in 

construction project management, architectural design, and building construction should be 

promoted (Kaneta, et al.). The findings suggest that double check accountability introduced by 

certifiers in the non-regulatory process would improve compliance and enhance energy 

efficiency. 

The fourth objective was to develop the CADI certifier compliance framework of Certification, 

Accountability, Design, and Inspection to deliver effective compliance and reduce the energy 

performance gap. The framework was formulated from the secondary data study’s quantitative 

research and non-compliance observations, which were triangulated. Suggested 

improvements were recommended by research participants. The compliance framework was 

tested in professional practice. The aim of the research was achieved by developing a 

compliance framework for the inspection and certification of building regulations compliance 

to enhance energy efficiency. A summary of the findings that answer the research question 

are illustrated in Table 8.1. 
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Table 8. 1: Summary of Findings Adapted from (Shaw, 2010) 

Aim Objectives Summary of Findings Evidence 
   Exp. 

Int. 
QS SDS Obs. Main 

Int. 
FG 

To develop 
a 
compliance 
framework 
for the 
inspection 
and 
certification 
of building 
regulations 
compliance 
to enhance 
energy 
efficiency.        
 

To review the 
the certification 
process of 
building 
regulation 
compliance in 
Ireland. 
 

• Planning process can 
negatively affect compliance 
process. 

• Regulatory and non-
regulatory building control 
processes can negatively 
affect certification of 
compliance process. 

      

To explore how 
competence and 
non-compliance 
in construction 
projects impact 
energy 
efficiency. 
 

• Competence of dual design 
and assigned certifiers may 
affect energy efficiency. 

• Building owners opting out of 
regulatory process identified 
as a competence issue. 

• Building owners acting as 
building contractors identified 
as a competence issue. 

• Areas prone to non-
compliance adversely 
affecting energy efficiency 
identified. 

      

To determine 
how 
accountability in 
design 
certification and 
construction 
inspections 
impact energy 
efficiency. 
 

• Compliance issues identified 
in design and construction 
adversely affecting energy 
efficiency. 

• Process of accountability 
identified non-compliance 
issues. 

• Compliance improvements 
identified to improve energy 
efficiency. 

      

To develop the 
CADI certifier 
compliance 
framework of 
Certification, 
Accountability, 
Design and 
Inspection to 
deliver effective 
compliance and 
enhance energy 
efficiency in 
Ireland. 
 

• Certification of compliance 
process improvements 
identified in framework. 

• Accountability formulated in 
compliance framework. 

• Design certification 
methodology formulated. 

• Inspection mechanism 
formulated in framework. 

      

 

 

Exp. Int. – Exploratory Interviews; QS – Questionnaire Survey; SDS – Secondary Data Study; 
Obs. – Observations; Main Int. – Main Interviews; FG – Focus Group 
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The problem observed in professional practice was that there was no structured and formalised 

framework for certifiers to ensure that compliance was delivered. The research findings show 

that there were four areas of compliance where energy efficiency could be improved. They 

included the structured planning of the certification criteria, the process of accountability, 

design certification, and inspection certification. The improved structures formed the basis of 

the Stage 3 conceptual framework to develop the compliance framework as illustrated in Fig. 

8.1.  

 

 

Fig. 8. 1: Stage 3 New Conceptual Framework Developed 

 

To deliver improvement in compliance and energy efficiency, it is important to plan the 

certification criteria at the beginning of a project. The findings indicate that a large percentage 

of building owners are opting out of the regulatory building control process and that design 

certifiers may not be considering or explaining all the criteria when recommending a building 

control process to building owners before they decide on a process. The inclusion of 

certification criteria in the checklist of documentation would be beneficial for certifiers to ensure 

compliance is achieved. The compliance documentation would ensure certifiers have less of a 
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litigation risk if compliance evidence is retained. The structured process of double check 

accountability would ensure each part of the building regulations are certified by both the 

contractor and the certifier. 

8.4 Strengths and Limitations 
 
The study was based on a mixed methods approach to investigate the problems that certifiers 

have in the Irish context. The initial focus of non-compliance observations was based on large 

commercial projects in a large professional practice, but the observations were limited to 

domestic projects following the researcher’s career change into academia in 2018. However, 

the change of career did not greatly impact the research as the non-compliance in commercial 

projects had been recorded and the researcher’s professional practice continued with site 

observations of non-compliance in domestic projects.  

 

The site observations were limited to final compliance reports mainly conducted at the end of 

each project. A full comprehensive compilation of non-compliance data in each project would 

have been too laborious and time consuming. However, photographic evidence was used on 

all site visits and at final snagging stage to identify all the non-compliance issues encountered. 

A further limitation to the site observations was that they were subjective and would only 

represent the researcher’s views and opinions of non-compliant issues. A checklist was not 

used on each site visit as the researcher was experienced to identify non-compliance issues 

without the need for a checklist. However, all identified non-compliance issues were recorded, 

photographed, and entered into the site meeting minutes to assign the responsible person for 

rectification. Despite the limitations, a comprehensive list of non-compliant issues relating to 

energy efficiency was compiled. The 31 interview participants in Stage 2 research represented 

a broad spectrum of stakeholders involved in design or construction. While this meant that the 

research could capture multiple points of view, their individual specialities were varied which 

meant the same questions could not be asked of each group. A greater number of interview 

participants from each group would have provided a more accurate and valid representation 

of each group. 

 

The timing of the NZEB legislation in 2021 was unhelpful to the research data as certifiers were 

gaining experience in NZEB at the time of the interviews and the legislation was not mandatory 

at the time. The answers to questions that were given would not have been applicable if the 
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research had been conducted at the time of writing. Another limitation was that the secondary 

data study was carried out over a six-month period. A longer timeframe may have reflected 

more in-depth results, but analysis of a further 5,400 projects over a further six-month period 

would not have altered the result greatly. 

A strength of the study is the way it encapsulated all the stakeholder issues that adversely 

affect energy efficiency. While many of the issues relate to Ireland’s building control regulatory 

and non-regulatory processes, the areas prone to non-compliance that adversely affect energy 

efficiency would be beneficial to constructors and certifiers of compliance in other countries. 

This research would also be useful for other countries that may be considering how energy 

efficiency could be improved through a process of accountability and responsibility. As the 

greatest challenge to address climate change is bridging the gap between design and the 

constructed building which will be the kernel for reducing greenhouse gas emissions, this 

research establishes the issues encountered by certifiers in the process of double check 

accountability and shows how compliance can be improved to bridge the gap. 

8.5 Critical Reflection 
 
There is an awareness of personal values, biases, opinions, and experiences that may have 

influenced the research study, but this is a dilemma that researchers must overcome 

particularly in research such as site observations and qualitative research where analysis is 

interpreted by the researcher. Certifiers have their own methodologies for establishing non-

compliance and as compliance recording is subjective there is no guarantee that another 

certifier would identify the same non-compliance observations. The qualitative data was also 

open to interpretation. Content analysis was the research method adopted to analyse the 

results in a systematic manner to build the compliance framework. The content analysis 

research method is reliable as it can easily be replicated by others. The validity of the coded 

transcripts and the analysed content were reviewed by the researcher’s supervisors and the 

research is generalisable particularly to the certifier professions.  

 

This professional doctorate journey began in 2015, and in 2014 the risk of litigation in the 

regulatory building control process was regarded by the certifier professions as the greatest 

threat to professional practice. For this reason, a compliance framework to improve the 

certification process was identified as an area worth researching as there was no research 

available on the topic at that time. The certifier professions of architects, chartered engineers, 
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and building surveyors are personally responsible and accountable for certifying full design 

and construction compliance through mandatory certificates of compliance. This research 

provides a framework for certifiers to ensure non-compliance is reduced through a process of 

certification, accountability, design, and inspection. The research provided surprising data that 

was not previously encountered in professional practice such as certifiers suggesting that they 

request both design and installation compliance certificates from window and door 

manufacturers, and it was alarming to discover that airtightness testing was not being carried 

out on all new buildings. It was also surprising to learn that building contractors prioritised profit 

over energy efficient construction and that certifiers believed the non-regulatory process 

should be retained for small domestic extensions. 

8.6 Contribution to Knowledge 
 
This research has made a significant contribution to knowledge in professional practice by the 

approach of developing a compliance framework for certifiers to reduce non-compliance and 

the energy performance gap. There has been extensive research into the energy performance 

gap, but limited research into how non-compliance of the building regulations affects the 

energy performance gap, and this research provides a contribution to knowledge in this topic. 

There are many areas of the building regulations that can affect energy efficiency and this 

research shows how non-compliance or substandard work methods caused by designers, 

building contractors, and certifiers can make a substantial difference between the designed 

building and the constructed building and thereby reduce the energy performance gap. 

The research illustrates how the energy performance gap can be reduced by theories relating 

to regulation, compliance, stakeholders, and accountability: A regulatory theory is provided 

with recommendations to review the building control process, planning process, 

commencement process, and the certification of compliance on completion process. Changes 

in these areas by policy makers will help to reduce carbon emissions and help to attain the 

targets in the climate action plan of Ireland. A compliance theory is provided where design and 

construction certifiers can adopt the standardised compliance framework that includes all parts 

of the building regulations affecting energy efficiency. It provides a format for planning the 

certification process, the criteria for recommending the building control process, and the 

knowledge of areas prone to non-compliance in design and construction that relate to energy 

efficiency. A stakeholder theory provides actions by stakeholders in Ireland which can improve 

energy efficiency. The stakeholders directly involved in the energy efficiency of building 
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projects include building owners, building contractors, assigned certifiers, design certifiers, and 

ancillary certifiers. They can reduce the energy performance gap through the accountability 

theory of being independent and competent to identify and rectify non-compliance of the 

building regulations and substandard work to ensure the building is constructed as designed. 

 

8.7 Pathways to Impact 
 

The Department of the Environment, Climate and Communications has indicated that it would 

be interested in research that provides an evaluation of the compliance certification process 

as there has been no substantial research in the topic since the Building Control (Amendment) 

Regulations were introduced in 2014 and 2015. The research illustrates how improvements 

could be made in the planning process, the commencement process, the building control 

process, and the certification of compliance on completion process. The research would be 

especially useful for changes to policy or regulations to improve building energy efficiency and 

reduce carbon emissions. The professional bodies representing architects, chartered 

engineers, and building surveyors would be notified of the research as it would provide a 

standard compliance methodology for certifiers to reduce their risk of litigation, reduce non-

compliance in the building regulations, and reduce the energy performance gap. Publication 

of the framework in professional body journals informing certifiers currently in practice would 

also be useful. The research framework would be promoted through networking, project 

demonstrations, published articles, and building energy conferences. The author’s 

employment in a technological university would also be of benefit to universities in Ireland in 

teaching the compliance framework to Engineering and Built Environment students who will 

graduate as certifiers of building regulations compliance. 

8.8 Implications for Further Research  
 
The CADI certifier framework will require further research to establish how effective it has been 

in the certification of compliance by the certifier professions. The findings suggest that further 

research could be carried out on environmental policy affecting building energy efficiency. 

Energy assessment at the planning stage and updated rural design guidelines were identified 

as areas that could be researched for improved energy efficiency. The planning department 

does not specifically assess energy efficiency, but there is a view that designers should be 

required to submit energy calculations with the planning application and the planning 
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department should have an energy assessor to assess energy calculations at the planning 

stage. Other EU countries may follow the path of Ireland to reduce or eliminate local authority 

responsibilities associated with checking and ensuring buildings are compliant with the building 

regulations. Building contractors and certifiers who are responsible and accountable for 

certifying compliance have an increased litigation risk. Therefore, certifiers should adopt the 

CADI framework to reduce their litigation risk. A process like the system in Ireland could be 

adopted by other countries to reduce public expenditure and political embarrassment for 

unregulated hazardous buildings. Further research is necessary to establish the long-term 

impact of the Building Control Regulations on certifier professions and their professional 

indemnity insurance. Finally, since there are few books available that identify areas prone to 

non-compliance that affect energy efficiency, this is an area that could be further explored as 

it’s a topic of research and would be beneficial to all students of the built environment and the 

wider construction industry. 
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Appendix 1: Participation Consent Form 
 

  
 Participant Consent Form 
 
NAME OF PARTICIPANT:  
  
Title of the project: EVALUATING ARCHITECTURAL CERTIFICATION OF BUILDING REGULATIONS 
COMPLIANCE IN IRELAND AND IMPLICATIONS FOR CERTIFIERS.  
 
Researchers contact details: Eymard Ahern 
  

 
1. I agree to take part in the above research. I have read the Participant Information Sheet which 
is attached to this form. I understand what my role will be in this research, and all my questions 
have been answered to my satisfaction.  
  
2. I understand that I am free to withdraw from the research at any time, for any reason and 
without prejudice.  
  
3. I have been informed that the confidentiality of the information I provide will be safeguarded.  
  
4. I am free to ask any questions at any time before and during the study.  
  
5. I have been provided with a copy of this form and the Participant Information Sheet.  
  
Data Protection: I agree to the University processing personal data which I have supplied 
anonymously. I agree to the processing of such data for any purposes connected with the 
Research Project as outlined to me.  
  
Name of participant  
 
(print)…………….……………..........….……… Signed…………………………………….…………. Date……………………… 
  
 YOU WILL BE GIVEN A COPY OF THIS FORM TO KEEP 
 If you wish to withdraw from the research at any time, please complete contact me and 
withdrawal will be recorded immediately and all information returned to you, with no 
information used in the research:  
I WISH TO WITHDRAW FROM THIS STUDY  
 
Signed: __________________________________ Date: _____________________ 
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Appendix 2: Participation Information Sheet 
 

 
 PARTICIPANT INFORMATION SHEET  

1. Title of project:  
Evaluating Architectural Certification of Building Regulations Compliance in Ireland and 
Implications for Certifiers.  

2. Summary of research: 
This research is designed to examine how the Building Control (Amendment) Regulations 2014 
/ 2015 has impacted on certifiers in certifying Building Regulations compliance. 

3. Purpose of the study:  
This research is part of my Professional Doctorate in the Built Environment at Anglia Ruskin 
University, Chelmsford, UK.  

4. Why have I been asked to participate? 
You are being asked to participate as you have knowledge and experience in this area of 
research. 

5. How many people will be asked to participate? 
It is anticipated that between two or three hundred people will be asked to participate in the 
research. 

6. What are the likely benefits of taking part?  
The study may be useful for architectural certifiers’ who certify Building Regulations 
compliance in determining the effectiveness of the regulations and acquired knowledge to 
reduce the risk of litigation.  

7. Can I refuse to take part? 
You can refuse to take part without a reason. Under no circumstances will you be coerced into 
taking part. 

8. Has the study got ethical approval?  
The study has ethical approval from an ethics committee at Anglia Ruskin University, 
Chelmsford, UK. 

9. What will happen to the results of the study?  
The research will be disseminated and written up for my thesis. 
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Appendix 3: Stage 1 Certifier Interview Questions 
 

Interview Questions 
Thank you for participating in this interview, the results of my findings will assist me to form an 
overview in the process of certifying Building Regulations compliance in Ireland.  
 
The semi structured interview is expected to take approximately 45 minutes which will comprise of pre-
arranged questions based on the results of a completed questionnaire.  
 
 
There are 12 set questions, and they will be the same for all interviewees to compare responses and 
there will be an additional question after discussing my findings of a BCMS case study. 
 
I will tape this interview and the interview will be the same for all interviews to allow the responses to 
be compared. The interviews will be taped throughout to allow me to accurately transcribe all 
responses, and all text will be forwarded to you for review. All the information used from the interviews 
will be anonymous, and references to names and locations will be removed to protect the parties. I will 
provide you with a participant consent form and another form to show you the contents of and 
ramifications of the interview.  
 
The interview questions are set in advance to allow you to review the structure and wherever possible 
compose your thoughts prior to the session. It is hoped that this will give time for you to reflect on your 
experiences, so that your answers can be as considered as possible. If you would like to add notes 
into the text boxes provided prior to the interview please feel free, as all information will be gratefully 
received. Thanks again for your time and help John and it is appreciated. Each question will be asked 
in turn and your responses will be recorded in full for comparison purposes only.  
 
Supplementary questions maybe asked just to pick up on additional detail where relevant to the set 
question. This could take between possibly 45 minutes to an hour. When all names, locations and 
details have been blanked out so your interview will remain anonymous. The final copy of the 
qualitative data used from the interview will also be forwarded when the analysis is completed.  
 
 
 
About You 

1. What is your role and position within your organisation? 
2. What experience do you have in certifying building regulations compliance? 
3. What parts of the Building Regulations do you certify? 

 
Interview Questions 

1. Is the BC(A)R 2014 system of building control the most effective mechanism for 
ensuring building regulations compliance? (Certifier responsibility for compliance, high 
standards, design compliance, construction compliance) 
 

2. Are the Building Regulations the most appropriate mechanism for ensuring energy 
efficiency in buildings? (Minimum standards, renewable energy, NZEB, tools, systems, 
ventilation, TGD clashes, social housing standards) 

 
3. What are your opinions on BC(A)R 2015 and the legislation allowing clients to opt out 

of the regulatory process? (Standards, reduced costs, owner responsibility for 
compliance and knowledge of regulations, builder experience, Part A, Part L) 
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4. Upon which criteria do you recommend clients to opt in or out of the regulatory 
process? (Cost, profit, loss of control from additional certifiers, compliance difficulties, 
property values) 

 
5. Do you think full compliance in the Building Regulations are realistically possible? 

(design / contractor competence, site supervision, site inspections, complexities, 
materials, workmanship) 

 
6. Have you identified areas of design that are prone to non-compliance? (Lack of detail, 

specifications, thermal bridge calculations, designers clashing, TGD clashing, 
materials, designer competence) 

 
7. Have you identified areas of construction that are prone to non-compliance? 

(Workmanship, contractor competence, site supervision, site inspections, materials, 
installation)  

 
8. What areas of the Building Regulations do you believe are most difficult to certify 

compliance? (Structure, fire safety, site preparation and resistance to moisture, 
materials and workmanship, sound, ventilation, hygiene, drainage and wastewater 
disposal, heat producing appliances, stairways ladders ramps guards, conservation of 
fuel and energy, access and use) 

 
9. Do you certify parts of the building regulations compliance when unqualified to do so? 

(Part A TGD Structure when certifying compliance in dwellings or extension to 
dwellings, Part B Fire Safety in small commercial buildings) 

 
10. What are your opinions on certifiers’ having increased risk of litigation since BC(A)R 

2014 and do you believe another system of certification should replace the existing 
system? (Inspectors, local authorities, other countries systems) 

 
11. What system of certifying compliance do you use, and does it mitigate the risk of 

litigation? (Notes, photographs, check lists, traffic light system, i pad, phone, etc) 
 

12. What areas of BC(A)R 2014 / 2015 requires improvement (BCMS, training, contractor 
registration, mandatory latent defects insurance, mandatory certificates) 

 
13. With reference to the results of the case study that we have discussed, what is your 

opinion of the findings?  
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Appendix 4: Stage 1 Legal Expert Interview Questions 
 

Interview Questions 
Thank you for participating in this interview, the results of my findings will assist me to form an 
overview in the process of certifying Building Regulations compliance in Ireland.  
 
The semi structured interview is expected to take approximately 45 minutes which will comprise of pre-
arranged questions based on the results of a completed questionnaire.  
 
 
There are 12 set questions, and they will be the same for other similar type interviewees to compare 
responses. 
 
I will tape this interview and the interview will be the same for all interviews to allow the responses to 
be compared. The interviews will be taped throughout to allow me to accurately transcribe all 
responses, and all text will be forwarded to you for review. All the information used from the interviews 
will be anonymous, and references to names and locations will be removed to protect the parties. I will 
provide you with a participant consent form and another form to show you the contents of and 
ramifications of the interview.  
 
The interview questions are set in advance to allow you to review the structure and wherever possible 
compose your thoughts prior to the session. It is hoped that this will give time for you to reflect on your 
experiences, so that your answers can be as considered as possible. If you would like to add notes 
into the text boxes provided prior to the interview please feel free, as all information will be gratefully 
received. Thanks again for your time and help John and it is appreciated. Each question will be asked 
in turn and your responses will be recorded in full for comparison purposes only.  
 
Supplementary questions maybe asked just to pick up on additional detail where relevant to the set 
question. This could take between possibly 45 minutes to an hour. When all names, locations and 
details have been blanked out so your interview will remain anonymous. The final copy of the 
qualitative data used from the interview will also be forwarded when the analysis is completed.  
 

About You 
 

1. What is your role and position within your organisation? 
 
Interview Questions 

2. Is the BC(A)R 2014 system of building control the most effective mechanism for ensuring 
building regulations compliance? (Certifier responsibility for compliance, high standards, 
design compliance, construction compliance) 
 

3. Are the Building Regulations the most appropriate mechanism for ensuring energy 
efficiency in buildings? (Minimum standards, renewable energy, NZEB, tools, systems, 
ventilation, TGD clashes, social housing standards) 
 

4. Have the Building Control (Amendment) Regulations 2014 increased certifiers’ risk of 
litigation? (From substantial compliance certificates to full design and construction 
compliance certification, reduced risk as all involved in the construction process are 
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certifying compliance, increased risk as certificates are proof of certifiers detailed 
inspection and supervision procedures where defects should have been identified, 
increased risk resulting from the mandatory certificates of compliance) 
 

5. Do you believe certifiers will become increasingly included in civil actions for being partly 
responsible when building owners institute proceedings against building contractors for 
building defects? (Judge can decide who is responsible, Builder negligence, certifier 
negligence, PI Insurance, building contractors insurance, the contracts, evidence to prove 
negligence, last man with insurance standing) 

 
6. Is there a greater responsibility on certifiers to ensure compliance since the introduction of 

the mandatory certificates of compliance signed by certifiers in BC(A)R 2014? (Certificates 
stating full compliance, design certifier, assigned certifier, code of practice) 

 
7. Do you have an opinion whether building owners they should opt in to the regulatory 

BC(A)R 2014 system or opt out of the BC(A)R 2015 regulatory system when building a 
dwelling or extension to a dwelling? (higher / lower standards, increased /reduced costs, 
owner / certifier responsibility for compliance, owner / certifier knowledge of the 
regulations, increased / decreased property value) 

 
8. What are the main considerations for building owners when employing a building 

contractor to construct a building? (Registered, competent, experienced, recommended, 
latent defects insurance, contract) 

 
9. What dangers would you foresee if building owners construct their buildings by direct 

labour? (Building Regulations responsibilities, insurance, health and safety, Building 
Regulations compliance proof, professional designer / supervisor, certificates of 
compliance, problems with selling property without compliance certificates, property 
value) 
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Appendix 5: Stage 1 Pilot Questionnaire Survey (Not used) 
 

Questionnaire for Certifiers of Building Regulations Compliance 
  

The following brief questionnaire has been designed to collect information from building regulation certifiers to 
understand the approach taken to ensure Building Regulations compliance. The Building Control (Amendment) 
Regulations 2014 were designed to ensure design and construction compliance is certified before, during and 
at completion of the construction process, but the Building Control (Amendment) Regulations 2015 were 
designed to allow building owners opt out of the regulatory process regarding the construction of dwellings 
and extensions to dwellings. This questionnaire is designed to evaluate the effect and implications of the 
regulations. All information collected is confidential as names and addresses are not required and will not be 
used as part of the research. The Information gathered is to be used to gain an understanding of the opinions 
and approaches to Building Regulations compliance from the certifier’s perspective. It also seeks to 
understand, if the certifier has altered his practice from the risk of litigation since the 2014 regulations. This 
information will be used as part of my thesis for my Professional Doctorate titled: ‘Evaluating Building 
Regulations compliance in Ireland and implications for stakeholders”.  

  
The questionnaire is divided into four colour coded sections:  

  
1. Information on role and experience –  
 

1. Information on compliance procedures –  
  
2. Information on Certifier Litigation Risks –  

  
3. Information on Areas Prone to Non-Compliance –  
 

  
Information for Completing the Questionnaire Implications for Certifiers 

Please complete all questions and give brief additional information wherever possible, as it will help to further 
interpret your responses. The information can be written by hand on a printed copy or typed directly into this 
‘Word’ version. Where typing into ‘Word’ version please X into the appropriate box provided and make any 
comment you wish to make.  

  
Thank you for your time in completing this questionnaire.  

  
  
  
 
  

Role & Experience 

Compliance Procedures 

Certifier Litigation Risks 

Areas Prone to Non-Compliance 
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1. What is your role as a certifier of Building Regulations compliance?  

 
Please X the box as appropriate 
                 Architect 
                 Building Surveyor 
                 Chartered Engineer 

                         Structural Engineer 
                         Mechanical Engineer  
                         Electrical Engineer  
                         Fire Engineer  
                         Building Contractor 
                         Sub-Contractor 
                         Other 

 
Comment …………………………………………………………………………………………………………………… 
 
 
2. What is your position within your organization?  

 
Please X the box as appropriate.  
              Graduate 
                 Junior 
                 Intermediate 

                         Senior 
                         Management 
                         Other 
 

Comment …………………………………………………………………………………………………………………… 

 
3. What experience do you have in certifying Building Regulations compliance?  

 
Please X the box as appropriate.  
               0 – 2 years 
                 3 – 5 years 
                 6 – 10 years 

                        11 – 19 years 
                        20+ years 
                        Other 
 

Comment …………………………………………………………………………………………………………………… 

Role and Experience 
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4.  Did you receive specific training to certify Building Regulations compliance?  
Please X the box as appropriate.  
               No 
                 Only in college 
                 CPD course with Professional Body 

                         In House seminar by staff member 
                         Distance learning course 
                         Other 
 

Comment …………………………………………………………………………………………………………………… 
 

5. Do you have any recognized qualifications relevant to certifying Building Regulations compliance?  
Please X the box as appropriate.  
                 Certificate 
                 Diploma 
                 Degree 

                         Postgraduate 
                         No 
                         Other 
 

Comment …………………………………………………………………………………………………………………… 
 

6. What areas of Building Regulations compliance do you certify?  
Please X the boxes as appropriate.  
              Part A Structure 
                 Part B Fire Safety 
                 Part C Site Preparation and Resistance to Moisture 

                         Part D Materials and Workmanship 
                         Part E Sound 

                 Part F Ventilation 
                 Part G Hygiene 
                 Part H Drainage and Wastewater Disposal 

                         Part J Heat Producing Appliances 
                         Part K Stairways, Ladders Ramps and Guards 

                 Part L Conversation of Fuel and Energy 
                 Part M Access and Use 

                         Other 
 
Comment ……………………………………………………………………………………………………………………… 
 
 

 
 
 

 
 

Role and Experience 
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Role and Experience 

 
7.  What level of practical experience do you feel you have in certifying Building Regulations 

compliance?  
Please X the box as appropriate.  
                 No experience 
                 Limited experience 
                 Fair practical experience, but need to obtain better level of experience 

                         Good practical experience 
                         Extensive practical experience 
                         Other 

Comment …………………………………………………………………………………………………………………… 

  
8. Do you have any qualifications in the following TGD parts of compliance?  
Please X the boxes as appropriate.  
                 Part A Structure 
                 Part B Fire Safety 
                 Part C Site Preparation and Resistance to Moisture 

                         Part D Materials and Workmanship 
                         Part E Sound 

                 Part F Ventilation 
                 Part G Hygiene 
                 Part H Drainage and Wastewater Disposal 

                         Part J Heat Producing Appliances 
                         Part K Stairways, Ladders Ramps and Guards 

                 Part L Conversation of Fuel and Energy 
                 Part M Access and Use 

                         Other 
Comment ………………………………………….………………………………………………………………………… 
 
9. Do you have any experience in the following parts of compliance?  
Please X the boxes as appropriate.  
                 Part A Structure 
                 Part B Fire Safety 
                 Part C Site Preparation and Resistance to Moisture 

                         Part D Materials and Workmanship 
                         Part E Sound 

                 Part F Ventilation 
                 Part G Hygiene 
                 Part H Drainage and Wastewater Disposal 

                         Part J Heat Producing Appliances 
                         Part K Stairways, Ladders Ramps and Guards 

                 Part L Conversation of Fuel and Energy 
                 Part M Access and Use 

 
 
 

 
 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 

 
 

Role and Experience 
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                         Other 
Comment………………………………………………………..………………………………………………………………… 
 

 
 
 
1. Would set procedures for all certifiers be appropriate to certify compliance?  
Please X the box as appropriate.  
                 Yes 
                 No 
                 Other 
 
Comment …………………………………………………………………………………………………………………….......... 

 
2. Do you have a methodological system in place to certify design compliance?  
Please X the boxes as appropriate.  
              No, as I would be familiar with design compliance when formulating the design. 
                 No, but I would check new methods or products. 
                 Yes, I have a checklist of compliance matters to be checked 
                 Yes, I have a detailed methodological system of compliance  

                        Other 
  

Comment ………………………………………………………………………………………………………………………....... 

 
3. Do you certify design compliance before the design is complete?  
Please X the boxes as appropriate.  
                 Yes, I would only certify compliance when all the drawings / specifications are complete 
                 No, as the full drawings / specifications are never complete at commencement stage 
                 Yes, but only when the design is generally compliant 

                        Other 
  

Comment ……………………………………………………………………………………………………………………………… 
 

4. Do you have a methodological system in place to certify construction compliance?  
Please X the boxes as appropriate.  
                 I make notes of non-compliant issues as they are found  
              I make notes and take photographs of non-compliant issues as they are found  
                 I make a checklist of compliance matters to be checked before the site visit 
                 I have a detailed methodological system of compliance  

                        Other 
 

Comment ……………………………………………………………………………………………………………………………… 
 

Compliance Procedures 
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5. On average, how many site inspections do you carry out per year?  
Please X the boxes as appropriate.  

 1 - 10 11 -20 21 -30 31 -40 41 -50 51 - 100 101 + 
Dwelling (BC(A)R 2014 opt in)         
Dwelling (BC(A)R 2015 opt out)        
Extension to dwelling (BC(A)R 2014 opt in)        
Extension to dwelling (BC(A)R 2015 opt 
out) 

       

Buildings other than dwellings (BC(A)R 14)        
 

Comments………………………………………………………………………………………………………………………………………………… 

 
6.  With a score of 1 – 6, with 1 being the least difficult and 6 being the most difficult, how would you 

rate Par L in rating the difficulty of achieving Building Regulations compliance?  
Please X the boxes as appropriate.  

  1  2  3  4  5  6 
Part A Structure        
Part B Fire Safety       
Part C Site Preparation and Resistance to Moisture       
Part D Materials and Workmanship       
Part E Sound       
Part F Ventilation       
Part G Hygiene       
Part H Drainage and Wastewater Disposal       
Part J Heat Producing Appliances       
Part K Stairways, Ladders Ramps and Guards       
Part L Conversation of Fuel and Energy       
Part M Access and Use       

 
Comment………………………………………………….………………………………………………………………………………………… 

 
7. With a score of 1 – 6, with 1 being the least correct and 6 being the most correct, how would you 

rate your opinion of the following comments?  
Please X the boxes as appropriate.  

  1  2  3  4  5  6 
BC(A)R 2014 is an effective system of compliance        
BC(A)R 2015 is an ineffective system of compliance       
Site inspections dramatically increased since 
BC(A)R 

      

Certifiers are not uniformly certifying compliance       
Training should be provided to certifiers       
Compliance has improved since BC(A)R 2014       
Has energy efficiency improved since BC(A)R       

Compliance Procedures 
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Comment …………………………………………………………………………………………………………………………………………… 

 
 

 
 
8. Upon which criteria do you recommend building owners of opting in or out of the BC(A)R 2014 

regulatory process?  
 
 
 

Comment………………………………………………….………………………………………………………………………………………… 
 
  
 ………………………………………………….………………………………………………………………………………………… 
 
 
 
9. Do you believe owners of dwellings and extensions to dwellings who opt out of the BC(A)R 2014 

regulatory process are achieving the required standards to comply with building regulations?  
 

                 Yes 
                 No 
                 Other 

 
 

Comment………………………………………………….………………………………………………………………………………………… 
 
 
 
10. Do you believe the cost of opting into the BC(A)R 2014 regulatory process is the main factor of why 

building owners are opting out of the regulatory process? 
 

                 Yes 
                 No 
                 Other 

 
 

Comment………………………………………………….………………………………………………………………………………………… 
 
 

 
 

 

Compliance Procedures 
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1. Do you believe Certifiers have an increased risk of litigation since BC(A)R 2014?  
Please X the box as appropriate.  
                 Yes 
                 No 
                 Other 
 
Comment …………………………………………………………………………………………………………………….......... 
 
2. Should the wording in the compliance certificates be changed?  
Please X the box as appropriate.  
              Yes 
                 No 
                 Other 
 
Comment …………………………………………………………………………………………………………………….......... 
 
3. Do you believe full compliance is impossible to certify?  
Please X the box as appropriate.  
              Yes 
                 No 
                 Other 
 
Comment …………………………………………………………………………………………………………………….......... 
 
4. Should certifiers be replaced by Building Regulation Inspectors like the system in the UK?  
Please X the box as appropriate.  
                 Yes 
                 No 
                 Other 
 
Comment …………………………………………………………………………………………………………………….......... 
 
5. Do you think certifying builders work as compliant is a particular certifier’s risk?  
Please X the box as appropriate.  
                 Yes 
                 No 
                 Other 
 
Comment ……………………………………………………………………………………………………………………......... 

 
 

Certifier Litigation Risks 
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6. Do you think certifying builders work as compliant is a risk?  
Please X the box as appropriate.  
                 Yes 
                 No 
                 Other 
 
Comment …………………………………………………………………………………………………………………….......... 
 
7. Do you believe certifiers are certifying work that they are unqualified to do?  
Please X the box as appropriate.  
                 Yes 
                 No 
                 Other 
 
Comment …………………………………………………………………………………………………………………….......... 
 
8. Do you insist on builders’ having latent defects insurance to reduce the risk of litigation?  
Please X the box as appropriate.  
                Yes 
                No 
                Other 
 
Comment …………………………………………………………………………………………………………………….......... 
 
9. Do you believe claims or costs of Professional Indemnity Insurance will increase?  
Please X the box as appropriate.  
              Yes 
                No 
                Other 
 
Comment …………………………………………………………………………………………………………………….......... 
 
10. What main change would you make to the current Building Control system? 

 
 

Text 
here…………………………………………………………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………………………………………………………………… 

Certifier Litigation Risks 
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11. Have you performed two or more certifier roles (Design Certifier, Ancillary Certifier, Assigned 

Certifier) on one project?  
Please X the box as appropriate.  
                Yes 
                No 
                Other 
 
Comment …………………………………………………………………………………………………………………….......... 
 
12. How many times have you carried out two or more certifier roles (Design Certifier, Ancillary 

Certifier, Assigned Certifier) on projects?  
Please X the box as appropriate.  
                1 - 5 
                5 – 10 
                10 - 20 
                20 - 50  
                50 - 100 
                100+  
 
Comment …………………………………………………………………………………………………………………….......... 
 
13. What type of development have you performed two or more certifier roles (Design Certifier, 

Ancillary Certifier, Assigned Certifier)?  
Please X the box as appropriate.  
                 Dwelling 
                 Extension to Dwelling 
                 Buildings requiring a fire certificate (buildings other than dwellings or extensions to dwellings) 
                 Other 
 
Comment …………………………………………………………………………………………………………………….......... 
 
14. Do you believe there is an increased risk of litigation when combining two or more certifier roles 

(Design Certifier, Ancillary Certifier, Assigned Certifier)?  
Please X the box as appropriate.  
                 Yes 
                 No 
                 Yes, but not in the construction of a dwelling or extension to dwelling. 
                 Other 
 
Comment …………………………………………………………………………………………………………………….......... 

Certifier Litigation Risks 
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Please tick the areas of design or construction prone to non-compliance that you have 
found to be most common where: 1 – Least common 6 – Most common 
 
1. Part A - Structure 

  1  2  3  4  5  6 
Site Investigations  
  

      

Foundations – general arrangement 
 

      

Superstructure – general arrangement and 
disproportionate collapse 

      

External Wall Cladding structural arrangement 
 

      

Structural design Calculations, codes used, 
assumptions made 

      

 
 
Comments……………………………………………………………………………………………………………………… 

 
2. Part B - Fire Safety 

  1  2  3  4  5  6 
Means of Escape  
  

      

Internal Spread of fire (linings and structure) 
 

      

External Spread of Fire 
 

      

Access and facilities for fire 
 

      

 
Comments……………………………………………………………………………………………………………………… 

 
3. Part C – Site Preparation 

  1  2  3  4  5  6 
Subsoil Drainage Arrangements  
  

      

Treatment of Soil Contaminants / landfill gas 
 

      

Radon Measures 
 

      

 

Building Regulations Prone to Non-Compliance 

      

      

      

    

  

  

    

      

      

      

      

      

      

      



Page 273 of 320 
 

 
Comments……………………………………………………………………………………………………………………… 
 

 
 
 
4. Part D – Resistance to Moisture 

  1  2  3  4  5  6 
Resistance to Moisture (including cladding) 
  

      

 
 
Comments……………………………………………………………………………………………………………………… 

 
5. Part D – Materials 

  1  2  3  4  5  6 
Specification of material fit for use in conditions of 
use  

      

Location of letter plates 
 

      

 
 
Comments……………………………………………………………………………………………………………………… 

 
6. Part E – Sound 

  1  2  3  4  5  6 
Sound resistance build-up of relevant floors and 
walls  

      

Airbourne Sound 
 

      

Impact Sound 
 

      

 
 
Comments……………………………………………………………………………………………………………………… 

 
7. Part F – Ventilation 

  1  2  3  4  5  6 
Ventilation rate calculations 
  

      

Ventilation system – general arrangement 
 

      

Adequate roof ventilation 
 

      

 

Building Regulations Prone to Non-Compliance 
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Comments……………………………………………………………………………………………………………………… 

  

 
  
  
8. Part G – Hygiene 

  1  2  3  4  5  6 
Adequate bathroom and kitchen facilities 
  

      

Adequate hot and cold-water supply 
 

      

Adequate sanitary conveniences and washing 
facilities 

      

 
 
Comments……………………………………………………………………………………………………………………… 

 
9. Part H – Drainage 

  1  2  3  4  5  6 
Adequate foul waste drainage system to main 
sewer  

      

Adequate surface water system to main sewer or 
watercourse 

      

Adequate wastewater treatment system (septic 
tank or packaged wastewater treatment system) 

      

 
 
Comments……………………………………………………………………………………………………………………… 

 
10. Part J – Heat Producing Appliances 

  1  2  3  4  5  6 
Air Supply to appliances  
  

      

Discharge from appliances (chimneys, flues, 
fireplaces) 

      

Carbon monoxide alarms 
 

      

Flue terminals 
 

      

Fuel storage system 
 

      

 
 

Comments…………………………………………………………………………………………………………………… 

Building Regulations Prone to Non-Compliance 
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11. Part K – Stairways, Ladders, Ramps and Guards 

  1  2  3  4  5  6 
Safety Details, guarding at edges (floors, balconies, 
roofs to prevent people and vehicles falling) 
  

      

 
 
Comments……………………………………………………………………………………………………………………… 

 
12. Part L – Conservation of Fuel and Energy 

  1  2  3  4  5  6 
DEAP / NEAP Calculation  
  

      

Build-up of fabric elements – walls, ground floors, 
roofs, etc. 

      

Space and water heating system 
 

      

 
 
Comments……………………………………………………………………………………………………………………… 

 
  
13. Part M – Access and Use 

  1  2  3  4  5  6 
DAC  
  

      

Approach to building 
 

      

Access to building 
 

      

Circulation within building 
 

      

Sanitary facilities for building 
 

      

Switches and sockets in building  
 

      

 
  
Comments……………………………………………………………………………………………………………………… 

 

Building Regulations Prone to Non-Compliance 
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14. Are the Building Regulations the most appropriate mechanism for ensuring energy 

efficiency in buildings? 
 

Please X the box as appropriate.  
                Yes 
                No 
                Other 
 
 
Comments……………………………………………………………………………………………………………………… 

 
 
 

15. How can building energy efficiency be improved? 
 
 

Comments……………………………………………………………………………………………………………………… 

 
Any other comments please feel free to add below:  
  
 ……………………………………………………………………………………………………… 

 
Thank you for your time to complete this questionnaire it is very much appreciated. If you were 
approached to take part in a one-to-one interview session to gain further information on Building 
Regulations compliance, would you be interested. It is envisaged that the interview will take approximately 
60 minutes and all information used will be completely in confidence. No names or project details will be 
used in the data collected. Please tick as appropriate below:  
  
 Yes. I would like to take part in a follow up interview. My contact details are below, and I’m assured that 
these details will not be made available to anyone, and not used in the data study or final thesis.  
  
 No. I would not like to take part in a follow up interview.  
  
Name: 

 
Contact Number:  
 
Thank you. Gus Ahern 

Building Regulations Prone to Non-Compliance 

 

 

 
 
 



Page 277 of 320 
 

  

Appendix 6: Stage 1 Questionnaire Survey (Used) 
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Appendix 7: Stage 2 Site Observations Compliance Record 
 

 RESTAURANT SNAG LIST 

(SEE FLOOR PLAN ATTACHED FOR ROOM LOCATIONS / DOOR No’s REFERENCED IN SNAG LIST) 

External Elevation 

1. Cover flashing/Trim to be provided along Flat roof perimeter including internal junction 
2. Fit all gutter & downpipes to existing flat roof and new flat roof. 
3. Seal gaps around extract grill over window serving Dry Good Store. 
4. Flush out drains and clean. 

BOILER HOUSE  

1. Provide thumb turn on inside of door D08. 
2. Remove dust cover from smoke detector. 
3. Remove all concrete snots on ground seal gaps where pipes go through wall/floor. 
4. Fill in gaps in roof hollow-core units. 
5. Clean out boiler house door channels. 
6. Clean electrical panel doors. 
7. Floor to be swept out and painted as per finishes schedule 
8. Manhole covers in outside boiler house door to be cleaned/painted. 

ROOF 

1. Remove all rubbish from flat roof & clean. 
2. Remove all mortar snots from screen wall 
3. Provide trip hazard signage for obstacles on flat roof. 

MALE CHANGING 

1. Masking tape to be removed grille on door D13. 
2. Fill gap around door architraves paint & make good. 
3. Remove smoke detector, dust cover. 
4. Fit grab rails around urinal as per drawings. 
5. Urinal Area to be tiled as per finishes schedule 
6. Fit grab rails in cubicle as per drawings 
7. Install back splash tiles as above sink as per finishes schedule. 
8. Fill in gaps around sink pipework going through wall, paint & make good 
9. Touch up feed pipe over urinal where it goes through ceiling paint & make good. 
10. Touch up paint work to conduit piping. 
11. Screw pin hole marks on D13 to be filled in and painted. 
12. Protective tape covering door push plate to be removed. 
13. Remove stickers from sanitary ware & clean down. 
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SHOWER AREA 

1. Shower enclosure area to be tiled as per wall finishes schedule. 

FEMALE STAFF CHANGING 

1. Stained/damaged ceiling tiles to be replaced. 
2. Gaps at Wall/ Ceiling junction to be filled in, paint & made good. 
3. Touch up paint work on walls generally. 
4. Dust cover to be moved from smoke detector. 
5. Remove stickers from sanitary ware & clean down. 
6. Ceiling Tiles to sit properly into grid system. 
7. Black scratch marks on radiator to be painted. 
8. Gaps where pipes go through bulkhead to be filled in & painted. 
9. Clean down windows. 
10. Gaps where feed pipes go through walls in W.C. to be filled in & painted 
11. Fit grab rails in cubicles as per drawings 

TOILET BLOCK CORRIDOR 

1. Replace damaged / marked ceiling tiles. 
2. Fire Door D16 magnetic hold open device to be fixed, Not working correctly. 
3. Seal gap where dado trunking goes through suspended ceiling. 
4. Paint up door to dry good store paint frame. 
5. Final exit door to be cleaned down. 
6. Provide grout ramp at final exit door D06 between ACO drain and door threshold. (to allow 

kitchen deliveries ease of access) 
7. Fit external Cane rail at door D06 as per drawings 
8. Remove all protective foam around push bars to D6 clean down & make good. 

UNISEX DISABLED TOILET WITH SHOWER 

1. Thoroughly clean out room. 
2. Remove dust cover from smoke detector. 
3. Clean down window. 
4. Provide back splash tiles to sink & shower enclosure as per finishes schedule. 
5. Remove masking tape from grilles on door D07. 

DRY GOOD STORE 

1. Clean down hygiene cladding in dry goods store. 
2. Thoroughly clean floor. 
3. Remove dust cover from smoke detector. 
4. Remove pencil marks from behind radiator. 
5. Gaps in pipe work over door D15 to be filled in and painted. 
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TOILET LOBBY 

1. Remove Dust cover from smoke detector. 
2. Damaged ceiling tiles to be replaced. 
3. Seal gap at ceiling edge trim/wall interface & paint. 
4. Remove tape from push plates  
5. Screw pin hole marks on D24 to be filled in and painted. 
6. Seal gap between architrave and wall on door D24, paint & make good.  

RAW PREP AREA 

1. Ceiling wall/junction to be sealed / painted. 
2. Internal Window/frame to be cleaned down. 
3. Seal around suspended ceiling grid & wall, paint & make good. 
4. Freezer/wall interface to be provided with cover slip and sealed. 
5. Drop beam section over cold room to be sealed, including all box outs/ junctions / interfaces, 

painted & made good. 
6. Seal around window frame opening. 
7. Skirting under hand basin adjacent to raw meat area door d18 to be re-aligned to follow 

straight through line. 

CHEF’S OFFICE 

1. Touch up wall/ceiling junction with paint. 

REAR LOBBY 

1. Seal around electrical panel over door D2 in rear lobby. 
2. Touch up paint on ceiling in rear lobby. 
3. Touch up paint work on doors. 
4. OPE to refrigerator areas to be sealed & finished. 
5. Remove dust covers from all smoke detectors. 

SERVICE AREA 

1. Bulkhead over service area to be painted. 
2. Bulkhead grills to be sealed & remove smoke cover & remove paint from sounder. 
3. Grill on front of counter service area to be fitted properly. 
4. Determine if existing air conditioning unit over service area counter is redundant or not. If 

redundant remove & make good generally. 

ELECTRICAL PANEL 

1. Ironmongery on Fire door D20 to be completed. 

KITCHEN LOBBY 

1. Seal floor/wall interface with approved silicon sealer. 
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2. Thoroughly clean floor. 
3. Fill gap on hold open device for door D21, paint & make good 
4. Complete Fitting of 60-minute fire rated service hatch. Provide Certification 
5. Provide light to kitchen lobby. 
6. Clean down all doors & frames including removal of all excess silicon. 
7. Make good, damaged door D22. 
8. Install specified door leaf to door D21 as per door schedule. 
9. Fit trap door in ceiling over D21. 

MAIN KITCHEN 

1.  Re-align hygiene cladding to wall adjacent to fire door D21. 
2. Touch up silicon seals @ fire door D21/wall interface. 
3. Thoroughly clean floors 
4. Fit popped nail head in ceilings. 
5. Re-align hygiene cladding at wall / ceiling interfaces. 
6. Clean around floor gullies. 
7. Remove blue plastic cover from canopy/hood in pot wash area. 
8. Ceiling Access hatch architrave to be sealed & painted 
9. Fill hole in ceiling adjacent to fluorescent light, paint & make good. 
10. Seal gap at main canopy/ceiling interface. 
11. Seal gap at ceiling extract fan / ceiling interface. 
12. Cover strip at canopy / ceiling interface to be re-aligned to form straight line. 
13. Complete cover slip at door D21 return. 
14. Complete floor & frame seal at door D2 leading to rear lobby. 
15. Provide missing screw on Hinge to rear lobby door D2. 
16. Clean down cold room cooked& ready to eat door. 
17. Seal gap on existing door from kitchen & fix panel that is lifting. 
18. Provide ceiling access hatch recover at adjacent to main canopy. 
19. Seal gap at ceiling column junction, paint & make good. 
20. Paint work in ceiling adjacent to door D3 to be touched up. 
21. Provide a silicon sealing to frame of door D17 to chemical store / sluice room 
22. Adjust Chemical door D17 not closing properly. 
23. Touch up paint work in ceiling of chemical store. 
24. Remove stickers of glass of door d17 in chemical store. 
25. Fill gap around rad pipework adjacent to utensils & pot sink under internal window W3. 
26. Clean cold room door (cooked & ready to eat). 

GENERAL 

1. All doors / frames / architraves to be cleaned down. 
2. Fit kicker plates to all doors as per door schedule. 
3. Damaged floor tile in staff canteen at door D4 to be replaced. 
4. Damaged floor tile in staff canteen at door D3 to be replaced 
5. Fix external rail at Canteen door D5 as per drawings 
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Appendix 8: Stage 2 Site Observation Photographs of 
General Non-Compliance 
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Appendix 9: Stage 2 Site Observation Photographs of Non-
Compliance Affecting Energy Efficiency 
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Appendix 10: Stage 2 Secondary Data Study (Extract from 
BCMS Data) 
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Appendix 11: Stage 2 Building Owner Interview Questions 
 

PROCESS 

1. Why did you choose to opt-out of the regulatory process? 
2. Did you employ a professional to design, supervise and certify compliance of the dwelling? 
3. Did your financial institution insist that you employ a professional to certify that the 

dwelling would be compliant with planning permission and building regulations? 
4. Do you believe your property will be valued less from opting out of the regulatory process? 
5. Do you believe you saved money by not opting-in to the regulatory process? 
6. Do you believe standards were attained to achieve compliance? 
7. Do you believe your certifier was essential to achieve building regulations compliance? 

PLANNING 

8. Did the planning authority request any changes to your original design? 
9. Was your dwelling design influenced by the rural design guidelines? Window shapes and 

sizes, traditional building design. 
10. Do you believe rural dwellings should be allowed in the countryside with consideration for 

site suitability and energy efficiency? water, wastewater, broadband, public transport, 
roads, footpaths. 

ENERGY EFFICIENCY IMPROVEMENTS 

11. Do you believe your dwelling is energy efficient? Heating, renewable energy, airtightness, 
wind tight, windows and doors, insulation, walls floor and roof, 

12. What would you have changed to make it more energy efficient? location, orientation, 
size, shape, floor area, layout, occupancy, building fabric. 

CONSTRUCTION, COMPLETION & CERTIFICATION 

13 Did you employ a building contractor or build by direct labour? 
14 How can energy efficiency be improved in the construction stage of the opt-out process? 
15 Should building owners be allowed to construct their own dwellings? Part L, experience, 

unskilled 
16. Did you receive documentation that the dwelling was compliant with the building 

regulations? 
17. Would you have any objection if the local authority made it mandatory to submit a 

certificate of compliance on completion and photographic evidence of compliance? 
18. What certificates relating to the energy efficiency of the materials and equipment did you 

receive? Certificate of compliance on completion, Airtightness certificate, BER certificate, 
windows and doors certification, insulation certification, renewable energy and heating 
certification, mechanical ventilation certification, thermal bridge certification. 
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Appendix 12: Stage 2 Building Contractor Interview 
Questions 
 

CONSTRUCTION 

1. How many one-off houses have you constructed? 
2. Is energy efficiency a high priority in the construction of one-off dwellings? 
3. Do drawings and specifications provide adequate information to comprehend energy 

efficient methods of construction? Specifications too detailed, generic specifications, poor 
drawings, poor communications, unreadable. 

4. Do you believe energy efficient construction methods are difficult to implement? Not 
understood, followed previous tried and trusted methods, responsibility among site 
personnel. 

5. What areas of construction are problematic in ensuring energy efficiency in one-off 
dwellings? Material certification, thermal bridges, airtightness, workmanship, sub-
contractors. 

6. Do you believe all one-off dwellings should be constructed by building contractors? 
Registered building contractors, VAT registered contractors, non-registered building 
contractors. 

7. Do you believe compliance certifiers are beneficial to assist building contractors in 
achieving Part L compliance? Hindrance or help 

8. Do you believe many one-off dwellings are non-compliant with Part L of the Building 
Regulations? 

9. Have you constructed one-off dwellings without airtightness test and BER certificates? 
10. How can energy efficiency be improved in the construction stage of the opt out process? 

Registered building contractor, registered professional supervising construction 
compliance, stage certification, inspector system, certification of builder experience, 
certification of construction as designed. 

11. Should building owners be allowed to construct their own dwellings? Part L, experience, 
unskilled 

COMPLETION & CERTIFICATION 

12. How can energy efficiency be improved at the completion stage of the opt out process? 
photographic evidence, certification of compliance on completion, registered professional 
on visual inspection,  

13. What documentary evidence should be mandatory to display evidence of Part L 
compliance in the opt-out process? Certificate of compliance on completion, Airtightness 
certificate, BER certificate, windows and doors certification, insulation certification, 
renewable energy and heating certification, mechanical ventilation certification, thermal 
bridge certification. 
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Appendix 13: Stage 2 Building Energy Rating Assessor 
Interview Questions 
 

PROCESS 

1. What is your occupation and experience? 
2. Does the BER DEAP system work and does it create energy efficiency in new dwellings? 
3. Is it not true that the imputing of incorrect information is all too common? 
4. Is it true that many BER certs may be incorrect as for example Manufacturer heating 

systems are difficult to understand? 
5. Are the correct U values imputed into the system as building designers or assessors may 

not bother to calculate the U value? 
6. Should BER assessors be independent? Building contractor employees, self-certification. 
7. Do you think many new dwellings in the opt-out system are compliant with Part L? 

PLANNING & COMMENCEMENT 

8. Should planning permission applications be restricted to competent building designers? 
Part L compliance, 

9. Should the energy efficiency of a building be considered by the planning authority at the 
planning stage? Part L compliance, specialist energy department, location, orientation, 
size, shape, floor area, layout, occupancy, building fabric. 

10. Are the rural design guidelines affecting the energy efficiency of rural dwellings? Window 
shapes and sizes, traditional building design, overhangs,  

11. Should site suitability for energy efficiency be assessed in a graded mark format? water, 
wastewater, broadband, public transport, roads, footpaths. 

12. How can energy efficiency be improved in the planning process? registered professional,  

COMMENCEMENT 

13. How can energy efficiency be improved in the opt out commencement process? competent 
designer, registered professional, inspection plan,  

CONSTRUCTION 

14. How can the local authority ensure energy efficiency in the opt out process is compliant 
during the construction stage? Local authority site visits, enforcement, photographic 
evidence, certification,  

15. How can energy efficiency be improved in the construction stage of the opt out process? 
Registered building contractor, registered professional supervising construction 
compliance, stage certification, inspector system, certification of builder experience, 
certification of construction as designed. 
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16. Should building owners be allowed to construct their own dwellings? Part L, experience, 
unskilled 

COMPLETION AND CERTIFICATION 

17. How can energy efficiency be improved at the completion stage of the opt out process? 
photographic evidence, certification of compliance on completion, registered professional 
on visual inspection,  

18. What documentary evidence should be mandatory to display evidence of Part L 
compliance in the opt-out process? Certificate of compliance on completion, Airtightness 
certificate, BER certificate, windows and doors certification, insulation certification, 
renewable energy and heating certification, mechanical ventilation certification, thermal 
bridge certification. 
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Appendix 14: Stage 2 Certifier Interview Questions 
 

PROCESS 

1. What is your occupation and experience? 
2. Does the BER DEAP system work well, and does it ensure adequate energy efficiency in 

new dwellings? 
3. Is it not true that the imputing of incorrect information is quite common? 
4. Do you believe most building designers or assessors are imputing backstop U values and 

are not calculating the actual U values? 
5. Should energy assessors be independent? Building contractor employees, self-certification. 
6. Have you seen many dwellings non-compliant with Part L? 
7. Can the opt out process be as effective as the opt in process for delivering compliance and 

delivering energy efficiency? 
8. Should planning permission applications be restricted to building designers competent in 

Part L?  

PLANNING & COMMENCEMENT 

9. Should the energy efficiency of a building be considered by the planning authority at the 
planning stage? Part L compliance, specialist energy department, location, orientation, 
size, shape, floor area, layout, occupancy, building fabric. 

10. Are the rural design guidelines affecting the energy efficiency of rural dwellings? Window 
shapes and sizes, traditional building design, overhangs,  

11. How can energy efficiency be improved in the planning process? registered professional, 
12. How can energy efficiency be improved in the opt out commencement process? competent 

designer, registered professional, inspection plan. 

CONSTRUCTION 

13. How can the local authority ensure energy efficiency in the opt out process is compliant 
during the construction stage? Local authority site visits, enforcement, photographic 
evidence, certification. 

14. How can energy efficiency be improved in the construction stage of the opt out process? 
Registered building contractor, registered professional supervising construction 
compliance, stage certification, inspector system, certification of builder experience, 
certification of construction as designed. 

15. Should building owners be allowed to construct their own dwellings? Part L, experience, 
unskilled. 
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COMPLETION 

16. How can energy efficiency be improved at the completion stage of the opt out process? 
photographic evidence, certification of compliance on completion, registered professional 
on visual inspection. 

17.  What documentary evidence should be mandatory to display evidence of Part L 
compliance in the opt-out process? Certificate of compliance on completion, Airtightness 
certificate, BER certificate, windows and doors certification, insulation certification, 
renewable energy and heating certification, mechanical ventilation certification, thermal 
bridge certification. 
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Appendix 15: Stage 2 Building Control Officer Interview 
Questions 
 

PROCESS 

1. What is your occupation and experience? 
2. Should certifiers be independent? Building contractor employees, self-certification. 
3. Should all chartered engineers be allowed to act as design certifier and / or assigned 

certifier if they believe they're competent to do so. 

PLANNING 

4. Should planning permission applications be restricted to competent building 
designers? 

5. Should energy efficiency of a building be considered by the planning authority be 
considered at the planning stage? Part L compliance, specialist energy department, 
location, orientation, size, shape, floor area, layout, occupancy, building fabric. 

6. Do you think an energy department in the local authority at planning stage should look 
at Part L compliance? 

7. Do you believe the problem is in the opt-out system is that documentation isn't 
required? 

8. Are the rural design guidelines affecting the energy efficiency of rural dwellings? 
Window shapes and sizes, traditional building design, overhangs, 

9. Should site suitability for energy efficiency be assessed in a graded format for water, 
wastewater, broadband, public transport roads, and so on? 

10. How can energy efficiency be improved in the planning process? registered 
professional, 

COMMENCEMENT & CONSTRUCTION 

11. How can energy efficiency be improved in the opt-out commencement process? 
competent designer, registered professional, inspection plan. 

12. How can the local authority ensure energy efficiency in the opt-out process is 
compliant during the construction stage? Local authority site visits, enforcement, 
photographic evidence, certification 

13. What would you say to photographic evidence being used as a way of proving a 
dwelling is compliant in the opt-out process? 

14. How can energy efficiency be improved in the construction stage of the opt out 
process? Registered building contractor, registered professional supervising 
construction compliance, stage certification, inspector system, certification of builder 
experience, certification of construction as designed. 
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15. In the construction process, would you agree that the builder should be registered 
because people are building their own houses? 

16. Should building owners be allowed to construct their own dwellings? Part L, 
experience, unskilled. 

COMPLETION & CERTIFICATION 

17. How can energy efficiency be improved at completion stage of the opt-out process? 
photographic evidence, certification of compliance on completion, registered 
professional on visual inspection. 

18. What documentary evidence should be mandatory to display evidence of compliance 
in the opt-out process? Certificate of compliance on completion, Airtightness 
certificate, BER certificate, windows and doors certification, insulation certification, 
renewable energy and heating certification, mechanical ventilation certification, 
thermal bridge certification. 

19. Is there a problem with compliance at the end of the opt out process? 
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Appendix 16: Stage 2 Wastewater Certifier Interview 
Questions 
  

PROCESS 

1. What is your occupation and experience in the construction industry? 
2. Do you believe certifiers have an increased litigation risk since the introduction of BCAR 

2014? 

WASTEWATER COMPLIANCE 

3. Do you believe wastewater treatment systems are a cause of concern as they are causing 
pollution due to the lack of servicing and maintenance? 

4. Do you think the local authority policy of mainly using wastewater treatment systems for 
wastewater treatment might be questionable? 

5. Should the energy consumed in operating wastewater treatment systems be assessed in 
granting planning applications?  

6. Do you believe T tests should be conducted at various locations on a site to determine the 
best location for the wastewater treatment? 

7. What are the main issues with certifying the construction of wastewater compliance? 
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Appendix 17: Extract from Focus Group Discussion 
 Focus Group for Professional Doctorate Meeting 

Date & Time – 20th October 2020 at 19.00  

Moderator - Gus Ahern via MS Teams online meeting 

Participants 

1. FG-BS01 - Building Surveyor 
2. FG-CE01 - Chartered Engineer 
3. FG-CE02 - Chartered Engineer 
4. FG-CS01 - Chartered Surveyor 
5. FG-A01 - Architect 
6. FG-CC01 - Construction Certifier 
7. FG-CC02 - Construction Certifier 
8. FG-BS02 - Chartered Building Surveyor 

 
The participants were welcomed and informed that the meeting would be recorded on MS 
Teams. The contents of the Anglia Ruskin University Participation Consent Form and 
Participant Information Sheet were read out. All agreed to participate, and it was explained 
the time limit was 1 hour and 30 minutes. Participants were asked to put up their hand on MS 
Teams if they wished to speak. 
 
Gus: 

So, so we will kick it off so. How effective is the BC(A)R 2014 opt-in process at delivering 
energy efficiency? FG-BS01, do you want to kick it off there? 

FG-BS01: 

OK Gus, the BCAR system, the building control management system for me I think is a very 
slow, onerous, problematic, not fit for purpose system that's there now. Now I think it needs to 
be replaced by a much more up-to-date, quicker, faster crisper, customer user friendly 
software, you know? To enter anything now to the BCMS now almost takes a full day. So, from 
that inning Gus, I don't think the BCMS system is fit for purpose at all to be quite honest with 
you and I certainly think going into the future, you know where we're looking at sustainability, 
we're looking at energy ratings, we’re looking at increased energy savings, carbon reduction 
going into the future, I think a seamless system leaves a lot to be desired to say the least. 

Gus: 

OK FG-BS01, thanks. Anyone else want to contribute to that?  

FG-CE01: 
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Well, I guess Gus from my point of view. They talk about BCAR. There's a day's work in putting 
it together. I mean for every contribution you make from all the subcontractors, there's another 
day's work for each of those. I know in my case we are doing the heat pumps and I suppose 
we do mechanical contracts, but there’s a significant amount of paperwork in every aspect of 
it and I hate the sight of it to be perfectly honest with you, and so does everybody else who is 
involved in any shape or form in terms of the subcontract business. You ask them what's the 
one thing they hate about it, it’s the bloody paperwork and you know it should be a lot more 
streamlined and online, and as your previous contributor said, a lot more efficient.  

Gus: 

Yeah, but I suppose the question that's been asked is does it deliver energy efficiency? 

FG-CE01: 

No, far from it. I would say that there’s no onus on us to question what you are installing in a 
house in terms of what makes it more efficient, and I think you know it should be driving that, 
but it's not. I mean the only thing that’s driving the energy efficiency of the houses is the BER. 
That’s it. It’s data management, data control or a data collection service really. Am I wrong on 
that? Now look, I wouldn’t really be at cold face really, but to be honest with you. I'm a simply 
a contributor to it. I’m just looking at it from my point of view. 

Gus: 

OK, FG-CE02 have you any contribution to make there?  

FG-CE02: 

I have Gus, I don't disagree with the other two contributors in terms of the dinosaur type 
approach that BCMS must upload documents and the like, but I do think that the BCMS was 
in there for a different purpose then energy control. What we have effectively in the BCMS 
system is an assigned certifier and then a few ancillary certifiers behind that. The design 
certifier who can be either an architect or an engineer or a QS and any of those people can be 
an assigned certifier. If you're looking at energy efficiencies guys, are you not really looking at 
the BER system, the Building Energy Rating system where you get a rating like from A, B, C, 
etc. A1, A2, A3. It's a different approach in the BCMS system, all you're doing is operating your 
BER calculations. The BCMS system, as I understand it, and I'm open to correction on this guy 
from anybody is only a data management process where you upload the drawings, the 
architectural drawings, engineering drawings, both Civils and structural and if you upload all 
the BER calculations which really determine whether you're an A rating or a B rating. I think 
we all understand that. But the BCMS system as an idea as part of a controlled device is not 
a bad system in terms of its conception, its implementation, I would agree with the two previous 
speakers. It's a complete disaster. Everybody that has to log into that system starts pulling 
their hair out at the very start. So, in that respect, I would say that the previous two speakers 
were spot on.  
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Appendix 18: Ireland University Compliance Framework 
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