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THE SEVENTH INTERNATIONAL SEEDS CONFERENCE 2021 

Conference Theme - Adapting and changing behaviour and practice 

 

The global response to the pandemic has shown that we have the ability to adapt when faced with 

adversity. A united response to the climate change emergency is required if the human race is to avert 

the catastrophic loss of an eco-system which we rely on for a healthy and balanced existence.  For 

some, the zero-carbon agenda is promoted as a vehicle for economic recovery. Thus, while we build a 

new environment and infrastructure to restore the economy, are we on the right trajectory for 

sustainability. Efforts to restore natural habitats are being encouraged, yet we all witness the 

continued destruction of our ecosystem, humankind remains wasteful and reliant on carbon rich fuels. 

 

How do we transform to a more sustainable existence? 

This year SEEDS invites papers from across the broad spectrum of The Sustainable Development Goals 

and encourages the community to bring forward practices that are tackling the climate emergency 

and to evaluate their impact. 

The International SEEDS Conference will once again bring experts together from around the world 

focusing on a sustainability agenda and the positive and detrimental changes that are taking place.  As 

well as addressing technical issues, measuring, monitoring and evaluating change, emphasis is placed 

on our environment, infrastructure and buildings; how they exist in relative isolation and the 

possibilities for a sustainable integration.  

The SEEDS Conference addresses the interdependence of people, the built and natural environments, 

and recognises the interdisciplinary and international themes necessary to assemble the knowledge 

required for positive change.  

 

Conference Themes  

• Sustainable Engineering and Production (Factories of the Future - building design for industry/ 

business/ agriculture) 

• Sustainable Infrastructure (Highways, water, sanitation) 

• Sustainable Place Making (Social dimensions and natural capital considerations) 

• Sustainable Behaviours (social sustainability, social justice, climate action) 

• Waste, Recycling and Sustainability (responsible sourcing, consumption and production) 

• Smart and Sustainable (human and machine - smart buildings, smart cities) 

• Buildings and Performance 

• Transport and Movement 

• Sustainability Education: Education and training for a changing world 

• Managing and Leading Sustainability 

• Project Management and Sustainability 

• Innovation, Change and Sustainability 

• Ecosystems, Biodiversity and Development 
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Opening Statement from the Conference Chairs 

 

As social distancing and international lockdowns continue, this will be the second year that the SEEDS 

Conference has taken place online. Although some places have managed to limit the impact of the 

pandemic on human health, many remain cautious protecting the unvaccinated and vulnerable. Thus, 

virtual meetings now dominate the academic world.  

Although many are longing for face-to-face meetings, some have adapted to the restrictions and are 

taking advantage of the virtual world.  The anticipated blended approach to education has been forced 

upon us, regardless of preferences. A new modus operandi is with us. Coming to terms with the 

pandemic and the impact that the social and economic measures have had on society brings a 

realisation that we may not revert to prior practice. Also, our research environment has shifted, and 

a refocusing of the sustainability lens will be required to bring about action.  The new normal presents 

both challenges and opportunities, in part, the sustainability challenge is analogous with that of the 

pandemic. To survive the threat of climate change with minimal human consequences, change is 

necessary regardless of preference. In this year’s SEEDs Conference, the authors take stock, reassess 

the changes to the climate and consider current actions and future development. 

The practices adopted during the pandemic need to be understood and evaluated. Those that resulted 

in less waste and emission are of interest, but also the knowledge that some communities have 

suffered, experiencing increased socioeconomic division, does not sit well with the common good.  

Sustainability should not be the gift of those with power, the socioeconomic consequences of change 

need to be understood and balanced.   

Change is already upon us, with global temperatures increasing, sea levels rising and noticeable 

changes including widespread flooding, forest fires, droughts and other devastating conditions that 

threaten and displace communities. This year SEEDS draws in world renowned authorities on climate 

change, the built and natural environment. The latest observations of the ice caps and their 

contribution to the rising sea levels are addressed by Professor Andrew Shepherd. Prof Enda Hayes 

explores public engagement and citizen behaviour as a strategy for air quality management.  The initial 

keynote addresses set the scene, drawing on the global climate emergency, the impact on our 

environment and the development and behaviour changes that we may need to embrace as we move 

to a more sustainable existence.   

 

We are delighted to welcome all to the 2021 SEEDS Conference! 

 

Chair - Prof Chris Gorse 

Co-Chairs - Dr Colin Booth, Prof Lloyd Scott, Bianca Drotleff  
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Topics covered by authors contributing to SEEDS include: 

• Global warming and the earth’s Ice 

• Air quality: indoor and external 

• Public engagement 

• Perceptions of sustainability 

• Climate Change  

• Aspiration for green building  

• Renewable energy investment  

• Environmental impact 

• Building Energy 

• Buildings and underperformance 

• Interrelationship between sustainability and wellbeing 

• Health and wellbeing  

• Physiological and thermal adaption in hot a dry bioclimate 

• Digital twins – improving productivity 

• Biomimicry what can a city learn from nature 

• Wates management, construction and demolition 

• Mental Health and wellbeing and the impact of covid 19 

• Modern methods of construction 

• Community sustainability 

• Smart cities and sustainability  

• Geodiversity in soils  

• Urban forestry 

• Affordable housing 

• Travel bikes and a world without roads 

• Biophilic design 

• Project Management Change control 

• Water 

• Building performance evaluation 
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Buildings & Performance 

 

To Infinity and Beyond the Environmental Impact Minimisation Paradigm 

Polina Baranova1, Rosemary Horry2,3, Colin A. Booth3 

1College of Business, Law and Social Sciences, University of Derby, Kedleston Road, Derby DE22 1GB UK 
2College of Science and Engineering, University of Derby, Kedleston Road, Derby DE22 1GB UK 
3Centre for Architecture and Built Environment Research (CABER), Faculty of Environment and 

Technology, University of the West of England (UWE), Coldharbour Lane, Bristol BS16 1QY, UK 

Keywords: environmental management system, environmental performance, ecological positive gain, policy 

Abstract 

Environmental management systems (EMSs) (e.g. ISO 14001) have become a public 

relations badge for many organisations. This paper proposes an overdue broadening 

of the EMS adoption spectrum from a well-established Environmental Impact 

Minimisation (EIM) paradigm towards an Ecological Impact Enrichment (EIE) 

paradigm, which encourages proactive organisational responses towards ecological 

positive gain such as increase in biodiversity. Contemporary EMS processes are 

critiqued to develop a conceptual framework of how an approach to environmental 

performance management can be re-imagined towards being more ecologically 

holistic. Preliminary insights and backing from EMS professionals about the 

desirability and readiness for such a shift, alongside an acknowledgement of the 

potential constraints, are revealed. These endorse the transition from a dominant 

EIM paradigm towards an unprecedented EIE paradigm, which can be deployed at 

organisation, regulatory and policy levels. Practical implications of the transition 

include broadening the EMS remit within organisations and the deployment of 

resources, together with activities advocating proactive ecological preservation and 

positive business-nature interfaces. Regulators are required to acknowledge their 

responsibilities towards ecological conservancy and adjust their ‘reward-punishment’ 

approaches from minimising impacts on the natural environment to maximising 

ecological gains. Environmental policies at regional and national levels have to 

develop platforms and mechanisms that underpin and direct business support 

towards funding, skills development and innovation to deliver the necessities for the 

paradigm shift. 
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Is Bigger Always Better? An Exploration of BES6001 Certification for SME’s in 
the UK Construction Sector 

Sophie Ball1, Marcus Evans2, Colin A. Booth2 and Jacqui Glass3 

1Kier Construction, The Old Mill, Chapel Lane, Warmley, Bristol BS15 4WW, UK 
2Centre for Architecture and Built Environment Research (CABER), Faculty of Environment and 
Technology, University of the West of England (UWE), Coldharbour Lane, Bristol BS16 1QY, UK 
3The Bartlett School of Construction and Project Management, The Bartlett Faculty of the Built 
Environment, University College London, 1–19 Torrington Place, London WC1E 7HB, UK 

Keywords: Construction industry, Responsible sourcing, Sustainability standards, Corporate social responsibility 

Abstract  

Stakeholder influences have led to rising pressures on the architecture, engineering 
and construction (AEC) sectors to support the delivery of the sustainable 
development agenda. Responsible and ethical procurement has emerged as a tool for 
positive organisational processes; however, engagement remains limited amongst 
small and medium enterprises (SMEs). BES6001 is a point–based UK framework 
standard for responsibly sourced construction materials, which encompasses social, 
economic and environmental dimensions of supply chain management. Despite 
increased expectations on organisations to achieve certification for their materials, 
SME achievement of certification remains limited. Mirroring approaches used in an 
earlier study (Upstill–Goddard et al., 2015), this study aims to investigate 
relationships between individual clause scores and levels of attainment in SME’s 
versus major industry players. Using assessment score data from certification 
information obtained (including company size, attainment level and product sector), 
statistical procedures (Spearman’s Rank and Cronbach’s Alpha) were used to 
ascertain that a systematic imbalance exists between SMEs and larger organisations 
in obtaining accreditation. Therefore, the study surmised that SME’s need to adopt a 
more strategic approach to responsible sourcing, and they need investment in the 
larger clauses to offset more limited funding. Based on these findings, the study sets 
out a suite of recommendations to enhance the outcomes for SMEs, which include: (i) 
SMEs need to be more strategic and prioritise clauses where maximum differential 
can be achieved (such as resource use and transport impacts); (ii) SMEs need to 
engage their businesses with likeminded suppliers branding similar environmental 
certifications, in order to meet the criteria required to gain the highest marks in the 
clauses that provide the highest levels of differentiation; and (iii) where possible, 
SMEs should seek to prioritise investment in environmental management systems 
(such as BS8555 or ISO14001) to increase their scores. 
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Saving Nemo and Friends from the Potential Impacts of Cumulative 
Permitted Building Developments on the Beaches of Jersey  

Rebecca Shutler1, Rosemary Horry1,2 and Colin A. Booth2 

1College of Science and Engineering, University of Derby, Kedleston Road, Derby DE22 1GB UK 
2Centre for Architecture and Built Environment Research (CABER), Faculty of Environment and 

Technology, University of the West of England (UWE), Coldharbour Lane, Bristol BS16 1QY, UK 

Keywords: Environmental Impact Assessment, Planning and Building Control, Environmental Protection 

Abstract 

The impacts of cumulative permitted building developments can normally be 
registered in an Environmental Impact Assessment (EIA) report. However, on the 
Bailiwick of Jersey (the largest of the Channel Islands), ‘The Planning and Building 
(Environmental Impact) (Jersey) Order 2006’, appears to be exposed to shortfalls and 
oversights in this respect. Therefore, this study reviews Jersey’s EIA legislation, 
highlights when and where EIAs have been waived and considers the concomitant 
implications of cumulative impacts that small–scale permitted building developments 
could have on the island’s coastal environment. A sequential mixed methods strategy 
was utilized to address the aim, using a combination of public archive records and 
freedom of information requests, together with interviews of government officials. 
Results reveal there are concerning issues with the existing system, which could be 
exploited and open to abuse. The present process is subjective and relies heavily on 
decision makers: experience and judgement. Moreover, there is also potential for 
political pressure to be exerted, in that the Minister for the Environment, in particular 
circumstances, can overrule decisions made by planning officers in contradiction to 
the legislation. For instance, since the commencement of the order, twelve 
ministerial decisions have waivered the requirement to produce an EIA. Worryingly, 
nine of these decisions were for developments in the intertidal zone (the area 
between high–tide and low–tide). Building structures on a foreshore/beach can 
change water, sediment, and nutrient flows around them; thus, disturbing important 
flora, fauna and feeding habitats. Similar studies have surmised that cumulative 
small–scale developments can have a collective impact on a site. Therefore, it is 
concluded that having a scoping opinion before a request to waive the requirement 
of an EIA would be a useful procedure, together with publicly available information 
on the island’s environmental benchmarks. 
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Building Certification Schemes: Are they Driving or Derailing Sustainable 
Development in the Construction Sector? 

Paul Mundy1, Emma Henderson2, Rosemary Horry1,2 and Colin A. Booth 

1Centre for Architecture and Built Environment Research (CABER), Faculty of Environment and 
Technology, University of the West of England (UWE), Coldharbour Lane, Bristol BS16 1QY, UK 
2College of Science and Engineering, University of Derby, Kedleston Road, Derby DE22 1GB, UK 

Keywords: Sustainable construction, Building assessment tool, BREEAM, Heritage building 

Abstract 

Building certification schemes have been hailed as a sustainable building solution; 
growing debate exists as to the efficacy of these schemes and whether they can 
really deliver a sustainable built environment. As no agreed definition of 
sustainability exists and minimal guidance is available towards the delivery of 
sustainable development, there is possibility for inadequate responses to be labelled 
as being sustainable. This poses the question as to whether building certification 
schemes are the answer to addressing the sustainability dilemma within the 
construction industry. In other words, do building certification schemes deliver 
sustainable outcomes across the multiple challenges faced by humanity? This study 
applies the Building Research Establishment Environmental Assessment Method 
(BREEAM) Certification Scheme to a listed building refurbishment case study. It 
analyses the use of credit assessments to determine the distribution of the scheme 
criteria against a common conceptualisation of sustainability: the three pillars of 
environmental, social and economic. Despite BREEAM being considered one of the 
strongest assessment tools, findings reveal limited consideration to all but 
environmental aspects. The assessment criteria focus on environmental 
improvements, e.g. energy efficiency, as opposed to a ‘sustainable’ assessment 
method that would address broader social and economic issues. The study concludes 
that BREEAM may be guiding the construction industry away from truly sustainable 
outcomes. For instance, the under–representation of non–environmental assessment 
criteria undermine the importance of the social and economic aspects within 
sustainability. Building certification schemes, heralded as a solution for a sustainable 
built environment, could paradoxically contribute to the energy efficiency paradigm 
problem. Misleading construction professionals and causing them to neglect valuable 
social and economic opportunities for sustainable project outcomes. 
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Readiness for Responsibility: Insights of Implementing BES6001 within the 
Architecture, Engineering and Construction Sectors of the UK 

Sophie Ball1, Carolynne Williams–Twynam2, Colin A. Booth2 

1Kier Construction, The Old Mill, Chapel Lane, Warmley, Bristol BS15 4WW, UK 
2Centre for Architecture and Built Environment Research (CABER), Faculty of Environment and 
Technology, University of the West of England (UWE), Coldharbour Lane, Bristol BS16 1QY, UK 

Keywords: Corporate Social Responsibility, Responsible Sourcing, Sustainable Procurement, Sustainable 
Construction 

Abstract  

Responsible and ethical procurement continues to gain traction across the 
architecture, engineering and construction (AEC) sectors. Environmental and social 
consciousness is encouraging organisations within those sectors to adopt strategies 
that endorse their recognition and responsibility towards global sustainability 
initiatives (such as the UN Sustainable Development Goals). With an estimated 
950,000 SME’s in the UK, drivers for sustainability rests not only on larger 
organisations but on smaller suppliers, as well as manufacturers and contractors. 
This study identifies and appraises a suite of benefits and barriers to implementing 
the certification of responsibly sourced construction products in the AEC sectors of 
the UK. Based on a systematic study of recent literature, this is achieved through a 
questionnaire survey shared with current BES6001 certification holders. Additional 
corroboration of the study findings is also sought through an interview with a 
member of the BRE Group (who created the scheme). Findings reveal that most 
organisations who participated have a formal CSR policy (81%) and had achieved 
strong scores in terms of their BES6001 certification. Opinions indicate the main 
advantages of implementing BES6001 include increased stakeholder value, 
innovation and collaboration, enhanced supply chain performance and improved 
access to standard frameworks. The main constraints identified are costs (both 
associated uplifts to capital costs, and management costs such as retraining), 
industry specific constraints (training and awareness) and company size. Based on 
this information, the study’s main recommendation to increase uptake is for the BRE 
to modify the accreditation process with revisions to the scoring system, and the cost 
and complexity for SME’s to achieve accreditation. These modifications will allow 
penetration of the BES6001 philosophy throughout the sector and widen its presence 
amongst stakeholders. 
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Comparison Of Predicted And Measured Annual Performance Of A Roof-Top 
Grid-Connected Pv System In The Irish Climate 

Chibuisi C. Okorieimoh, Brian Norton, Michael Conlon 

Dublin Energy Lab, Technological University Dublin, School of Electrical and Electronic Engineering, 

Grangegorman, Dublin 7, Ireland. 

Keywords: System simulation, system measurement, system performance ratio, energy yield, photovoltaics, and 

renewable energy 

Abstract 
The problem of energy scarcity has reached a global scale as a result of the majority of 

energy production relying on non-renewable sources of energy. Solar photovoltaic cells 

use the photovoltaic effect to convert solar energy into electrical energy. Solar energy 

can reduce emissions of carbon dioxide (CO2) associated with the generation from fossil 

fuels as the only CO2 emissions are those embodied in their manufacture. A 268.8 m2 

area roof-top grid-connected PV system with a total capacity of 49.92kWp was 

installed at Warrenpoint (54.115551oN and 6.263654oW) in Ireland.  192 “Renesola” 

PV modules were installed with a nominal peak output of 260Wp and efficiency at 

standard test conditions (STC) of 18.5%. System outputs were measured at 15-minute 

intervals over a year. A system simulation was carried out to predict average annual 

energy yield, average system efficiency, and average system performance ratio. 

  

The system simulation showed that an annual average energy yield of 12,695.2 MJ 

(3,526.4 kWh) was generated at an average system performance ratio of 85% and 

average system efficiency of 15.8%. System measurements showed an average annual 

energy yield of 12,035.8 MJ (3,343.5 kWh) at an average system performance ratio of 

85.17% and system efficiency of 15.82%. 

  

The system performance ratio measured was greater than the performance 

ratio predicted by system simulation by 0.17%. The 

system’s measured efficiency was greater than that given by the system simulation by 

0.02%. The average annual energy yield (12,695.2 MJ) predicted by 

the simulation was greater than the measured annual energy yield of the system 

(12,035.8 MJ) by 659.4 MJ.  
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Abstract 
 

This review of literature centres on the external factors that influence PV output 

performance in the Irish climate.  

When compared to their initial performance, solar photovoltaic (PV) panels show 

long-term performance degradation, resulting in lower like-per-like efficiencies and 

performance ratios. Manufacturers of solar photovoltaic modules typically 

guarantee a life span of more than 20 years. To meet such guarantees, it is necessary 

to track and mitigate PV module degradation during this period, as well as identify 

maintenance and repair requirements beyond this period. Solar PV modules degrade 

over time, becoming less efficient, less reliable, and, eventually, inoperable.  

External factors such as solar irradiance, dust deposition, shading, ambient 
temperature, operating cell temperature, humidity and wind velocity affect the PV 
output performance in the Irish climate. This is because the performance of a PV 
system is heavily influenced by the meteorological conditions of the site locations.  

Therefore, this paper reviews the external factors that influence PV output 
performance in the Irish climate. 

 

 

 

 

 

 

 

 

 

 

 



20 
 

Design Tools to Assess Outdoor Thermal Comfort in Hot, Dry and Semi-arid 
City of Petrolina in Brazil  

Ketki, Mehta and Amalia, Banteli 

 Welsh School of Architecture, Cardiff University Bute Building, Cardiff University, King Edward VII Ave, 

Cardiff CF10 3NB. 

Keywords: Bioclimatic chart, outdoor thermal comfort, thermal modelling, and hot semi-arid bioclimatic zone.  

Abstract  

Outdoor thermal comfort in hot semi-arid tropical climates of the southern 
hemisphere, is under-researched. Predictive outdoor thermal comfort indices such as 
OUT_SET and ET* have been developed. Universal indices such as UTCI predict 
thermal comfort in any season or bioclimatic zone, whether indoors or outdoors. 
However, there are no verifiable field studies in hot-dry-semi-arid bioclimate to use 
them directly for prediction in Petrolina. PET has been used recently in many field 
studies for outdoor thermal comfort, some of which are in hot-dry climates. A few 
scholars have recalibrated PET vs Fanger scale for their field study. However, these 
are restricted to specific studies, and lack general applicability. This paper focuses on 
developing design tools to assess outdoor thermal comfort for activities in hot-dry-
semi-arid climate, in absence of reliable indices, adapting them for Petrolina, Brazil. 

Katafygiotou has reinterpreted Olgyay’s bioclimatic chart for hot-humid climates. 
Olgyay’s bioclimatic chart is the starting point for this research due to its simplicity 
and versatility. Hot-dry climates are specifically chosen as different from hot-humid 
climates as their thermal comfort requirements vary considerably, clearly shown 
from various studies. The methodology identifies thermal preferences and acceptable 
temperature ranges from the literature. Tools to define context-specific thermal 
comfort utilise bioclimatic evaluation, site wind, land surface temperatures and 
shade study tools. This method can be replicated for other sites in hot-dry semi-arid 
bioclimates. A ‘mismatch analysis’ methodology was used to propel the design 
process, and arrive at proposals for a dual activity outdoor space. 

This research facilitates translating cultural psychology of thermal comfort and 
physiological acclimatisation into measurable comfort parameters. It enables 
designing for thermal comfort in hot semi-arid regions, but does not account for 
discomfort due to urban heat island, or the effects of drought or excess rainfall 
because of or despite El Niño - Al Niña cycles. 
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Abstract  

This paper investigates the effect of building fabric elements on the indoor thermal comfort 
of a hot dry semi-arid city, measured using Toe-Kubota equation, with a focus on Petrolina in 
Northeast Brazil, Southern Hemisphere. Indoor thermal comfort in free-running buildings, of 
hot semi-arid tropical climates of the southern hemisphere, is under-researched; standard 
tools such as Fanger’s comfort model, and ASHRAE’s model for adaptive thermal comfort do 
not predict occupant comfort accurately enough to form informed design decisions. 
However, several recent thermal comfort studies, including those by Toe-Kubota, Lamberts, 
Candido, de Vecchi, de Dear and Manu have added theory, tools and standards, that extend 
geographically and provide climate-specific application. This paper examines research 
specific to hot semi-arid climate, with a focus on Petrolina in Brazil.  

After reviewing current research and literature, Toe-Kubota equation was adopted. The 
acceptable temperature range and thermal comfort requirements were defined specifically 
for Petrolina. The concept of preferred temperature was adopted in addition to thermal 
neutrality. Upper and lower thermal limits of comfort were defined separately, not 
equidistant from the line of thermal neutrality. Thermal modelling simulations of a free-
running building were conducted to investigate thermal comfort, as defined by Toe-Kubota. 
Another focus throughout this investigation was to achieve thermal comfort, without 
reducing daylight. Effect of building fabric elements – U-value, window size and orientation, 
thermal mass, porosity, shading, double roof, vents – was investigated, and results compared 
with recommendations of RTQ-R label and Passivhaus standards for Petrolina. Results 
suggest that in an unconditioned building envelope, it is possible to achieve acceptable levels 
of indoor thermal comfort and daylight for hot semi-arid zones for 76% of the time, and 
preferred temperature range 36% of the time, with adequate natural daylighting, using 
bioclimatic building envelope.  
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Abstract  

A few researchers have pointed out the need to look at thermal adaptation as a predictor of 
thermal comfort, in addition to physiology, behaviour and cultural comfort psychology. 
Thermal history and memory of thermal experiences lead to expectation, and behavioural 
and lifestyle adaptations. However continuous exposure to a consistent climatic pattern can 
lead to acclimation, acclimatisation or adaptation, depending on the nature of exposure. 
These in turn have the potential to affect 1) physiological changes – leading to change in 
thermal acceptance range, including seasonal adaptations 2) thermal history – leading to 
change in expectation, consequently behaviour, and lastly 3) lifestyle – leading to changed 
comfort psychology. These affect thermal comfort in a major way. 

Several researchers have concluded from field studies that thermal preferences in hot and 
arid zones are on the higher side, that is, the upper and lower limits of thermal acceptability 
are higher. It has been documented that the range of thermal acceptability is slightly wider 
than moderate climates. 

After a literature review of the thermo-physiology of the human body, this paper attempts to 
link aspects of it directly to thermal comfort, thereby explaining different acceptable 
temperature ranges for human beings in different bioclimates.  

Heat adaptation, or acclimatisation, means that the individual can tolerate higher body core 
temperatures, have lower temperature threshold for onset of heat defence mechanisms, 
which allows the body to stay thermoregulated. It is found that heat adaptation and cold 
adaptation are physiologically diametrically opposite, and it is highly unlikely that the same 
person will be adapted to both heat and cold, although it is possible. By knowing 1) 
bioclimate, 2) the type of adaptation and/or body mass index, and 3) level of fitness and/or 
level of acclimatisation, it might be possible to predict the acceptable thermal range for the 
individual or group of people. 
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Abstract 

The 20th century is the urban century. It has been forecast that urban areas across 

the world will have expanded by more than 2.4 million people by 2050, covering an 

area in excess of 1.2 million km². The UK will not be immune from this expansion. 

There have been many attempts over the years to design “urban utopias” to create 

the ideal urban experience, but the scale and speed of urbanisation has all-to-often 

compromised such attempts. Have we created urban “dystopias” rather than urban 

utopias? Recent experiences regarding the negative effects of the coronavirus on 

human beings have further emphasised these issues. This paper will suggest 

therefore that it will only be through re-establishing contact with natural processes 

and reconciliation ecology that the urban areas of the future will be able to function, 

be viable and be able to adequately support the health and well-being of their urban 

populations. The concept of urban forestry will be discussed, as will its role in 

choreographing the increasingly creative way that it is approaching this task by 

shining new light through old windows. 
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Abstract 

Ecotourism has become a practice of socio-environmental interest and a conservation 

strategy aimed at protecting environments with high natural interest, whose lack of 

planning can compromise the quality of the environment. Therefore, it is necessary to 

explore territorial planning methods, such as remote sensing techniques, as efficient 

tools in predicting biodiversity - birds in this paper. In this way, the research explores 

using the Normalized Differential Water Index (NDWI) and biodiversity information 

for the design and planning of ecotourism destinations in the savannas of Colombia. 

Through satellite images, digital cartography, and the NDWI index, lagoon complexes 

were identified in a high potential region for bird watching in a key biological corridor 

of the Colombian savannas. This methodology made it possible to determine patterns 

of presence, abundance, and distribution of avifauna by classifying lagoon bodies. 

The results of the NDWI index facilitated the identification of 181 bodies of water in 

the study area and 12 visit routes for bird watching based on the recognition of 

potential sites whose natural wealth represents a tourist factor in the territory. This 

work is the first documented planning initiative for a design with technical support of 

birdwatching routes in the savannas of Colombia through remote sensing. 
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Abstract 

The ongoing coronavirus pandemic caused the whole world to shut down; people 

were told to stay at home and only leave for essentials. This meant businesses were 

forced to re-position their working spaces, most of which needed to be working from 

home. In 2017 Manchester added 1,509,096 square feet of office space and in 2018 

we saw a further increase of 2,070,897 square feet, a rise of 37% (Construction index, 

2019). Since March 2020 most of this office space has been unused and may continue 

to be underutilised in the future. As we get used to the ‘new normal’ Jes Staley, the 

chief executive of Barclays has suggested that piling 7,000 employees into a tall 

building “may be a thing of the past” (The Guardian, 2020). With the built 

environment contributing to 39% of all carbon emissions in the world (WGBC, 2019), 

instead of new construction projects would redeveloping unused office space reduce 

this percentage? 

This research paper identifies the most sustainable working environment and how 

underused office spaces can be adapted by looking at the design of office spaces in 

Class A2 and B1. 

In order to collate data for this research a convergent mixed methods approach was 

used to answer the research questions. The results conclude that it is more social and 

environmentally sustainable for employees to have the choice whether to work from 

home; offices should be repurposed to relieve the housing crisis and reduce the 

impact the built environment has on CO2 emissions.  
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Abstract  

The necessity for care home facilities has been increasing in cities due to the changes 

in family structure, the rapid climb of the elderly population, and their need for 

assistance. Existing care facilities for elders contain specific regulations; however, a 

restorative approach in the design criteria has not been set yet. The study evaluates 

the biophilic design (BD) criteria, which is determined to positively affect the users in 

terms of psychological, physiological, and sociological fields, and the universal design 

(UD) criteria lead to easy access and equal social opportunities. This study discusses 

the biophilia hypothesis, BD and (UD) parameters by showing similarity in method 

and differentiating in content with the BD Matrix information developed by Mcgee 

and Marshall Baker in 2019. In the paper, the existing BD Matrix is evaluated with 

other BD theory patterns and seven UD parameters added to the matrix with the idea 

that without an accessible environment, it is impossible to observe the restorative 

value of a place. The paper focused on a particular area, Çankaya district in Ankara, 

Turkey, to minimize the sociocultural effect. Because of the COVID-19 Pandemic 

conditions, the care homes in the Çankaya district are listed in an online map and 

eleven facilities were found to investigate, including the website and facility images. 

The Restorative Design Matrix  (RDM) score out of 112 points identified that there 

are only three facilities that scored more than 50 points. These three facilities are 

selected for the paper to explain the designed matrix to determine the criteria sought 

and to guide further research on the subject. The paper suggests a new method for 

restorative design and evaluates the selected facilities with the framework, which 

shows that care homes in the Çankaya region have not been designed to meet the 

restorative design parameters except the three selected facilities. The designed BDM 

guides users and designers to determine the requirements for care homes, 

understand the existing deficiencies and design the space. 
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Abstract  

This study is designed to find an answer to the question, "How to get solutions to 
provide energy efficiency in building shells inspired by nature?" Methodologically, 
paper focuses on animal skins/shells within organisms that have adapted to the 
environment and have developed specific abilities to interact and cooperate with 
changing environmental conditions in different climates. The principles in animal skin 
/shells have been investigated in two stages to understand how building 
shell/envelope/a façade in architecture can be designed to adapt to the environment. 
The first stage is investigating and defining the strategies and adaptation 
mechanisms found in animals, living in different climatic zones, then identifying the 
ideas having architectural potentials and solutions that can be transferred to the 
building envelopes. The results obtained in the light of five examples, show that bio-
inspired/bio-informed surfaces have the potentials to obtain effective results in 
building shells to be utilized in different climatic zones. Finally, it is seen that energy-
efficient façade systems can be designed according to biomimetic approaches with 
innovative and sustainable solutions based on thermal, light, air, and water 
regulation.  
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Abstract 

Construction contractors have been touted to be a major player in reducing carbon 

emissions during the construction process due to their role in bringing building 

designs to life. Also, various carbon reduction strategies have been highlighted in 

assisting contractors to reduce the carbon emitted while carrying out construction 

activities. However, it is believed that contractors are quite reluctant in adopting 

these strategies for several reasons such as possible increase in cost and being 

contradictory to their existing construction procedures. This paper therefore aims to 

highlight the report of a preliminary study done through the adoption of a 

systematised review approach in synthesising literature to understand what the 

evidence are as regards how contractors contribute towards reduction of carbon 

during building construction activities. The findings reveals that there is paucity of 

research in this research area as only 12 papers were found relating to the focus of 

this study. The analysis of these papers revealed eight possible ways (e.g. adoption of 

lean management principles, adoption of eco-hauling concept, and utilisation of 

modern digital tool) in which contractors contribute to carbon reduction during 

building construction projects. The findings of this study will benefit contractors 

looking for a suite of measures to implement in reducing their building construction 

project carbon footprint while also serving as a foundational knowledge in the 

research area of carbon reduction during building construction projects. Lastly, future 

study area worth exploring is proposed. 
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Abstract 

The aim of this Ph.D. project was to explore the multi-level interplay between the 

inter-organizational structures and interpersonal relations in strategic partnerships. 

Grasping the complexity of this interplay is essential if we want to comprehend what 

actually goes on in these partnerships and understand why project actors often 

disengage from them. A multilevel mixed method research design, consisting of three 

studies, was applied The knowledge from the first two quantitative studies is 

integrated in the third qualitative study. The third study sampled three cases of 

strategic partnerships which are characterized as long-term, highly integrated and 

collaborative relationships. To gain theoretical sensitivity in this third study, a 

conceptual framework was developed using the concepts from the first two studies. 

The major finding across the three studies is that the way integration in the supply 

chain develops is highly dependent on the interaction between project actors. The 

way actors use the inter-organizational rules of a project organization, influences the 

level of trust and no-blame culture that emerges through interaction. In turn, the 

level of trust can influence the rules of actors. This research shows that successful 

long-term and close collaboration between firms continuously requires careful 

consideration of how the organizational structures are designed and used and their 

effect on relationships between actors. In turn, interactions between actors can 

affect the way how organizational structures are used. Therefore, one should not 

assume that integrated contracts and integrative practices that have been shown to 

work in one project, will automatically lead to close and long-lasting relationships 

between actors in another project. This understanding should be more at the 

forefront of project management teaching. 
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Abstract 

When a construction project commences, one of the primary objectives is to finish 
within the prescribed timeframe agreed between the contractor and client. 
However, it is increasingly common for construction projects to be delayed, 
particularly in the context of larger developments, primarily due to their increased 
complexity. This study aims to identify how variations impact the programme of a 
construction project. In doing so, a manufacturing facility in a pharmaceutical plant 
in the west of Ireland is selected as a case study. This study examines all variations 
that occurred and examines whether the variations are client, contractor or other 
stakeholder initiated. A detailed literature review was provided, where a critique of 
the literature resulted in 14 potential variations being identified. To complement 
this and to identify variations specific to the case study in question, a series of semi-
structured interviews with industry professionals on the respective case study are 
undertaken. In total, 161 variations were identified and grouped, based on the 
origins: client, contractor, or other. The variation register obtained from the main 
contractor was the primary data source for this research paper. To ensure 
comparability, results were analysed consistently, linking key phrases and topics 
from each research method undertaken. This study's key findings were that 
variations negatively affected the project programme and, in this instance, 
extending 5 months to a 12-month contract. Furthermore, it was discovered that 
client-led variations have the largest impact on the project programme, with 93% 
of variations being client-initiated. This paper illustrates the importance of tracking 
variations that may be contractor/client initiated. Further research is required 
across a broader range of projects to accurately determine the negative effect of 
variations on the project programme. 
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Abstract 

The capacity of emerging contractors (ECs) to enhance their business performance in 

the construction industry of South Africa has been marred by evidence of poor 

construction quality, delays in project execution and completion leading to cost 

overruns and public frustration with ECs' structures. These challenges are attributed 

to poor project management practices and the limited resources resource capability 

of most ECs. However, project business requires the use of a project management 

approach to support successful project outcome. This study aimed to develop a 

project management framework (PMF) consisting of a project life cycle, project 

control cycle, tools and templates that could improve the business performance of 

emerging contractors in the South African construction industry. The study draws on 

an explanatory sequential mixed method research design to achieve the aim of the 

study. Findings suggest that the PMF could consistently support ECs to define, plan, 

execute, and close the project they undertake, thereby successfully enhancing project 

outcomes. This is because the PMF offers a structured approach that supports the 

project management process in undertaking projects in the construction industry, 

leading to successful project outcomes. The paper concludes that the proposed PMF 

can support the drive to improve the business performance of ECs in the construction 

industry if ECs consider the PMF for their project activities. Thus, there is a need for 

the proposed PMF to be considered a working document to support the drive to 

improve the business performance of ECs in South African construction. 
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Abstract 

Building Information Modelling (BIM) has the potential to significantly improve 

design, construction and asset management in the Architectural and Engineering 

(AE) industry, including optimising the life cycle of constructed facilities, and 

improving their ongoing sustainable development and operation. While the main 

focus to date of BIM development has been on its dimensional characteristics and its 

maturity levels, a greater understanding is required of how well industry is using this 

software in design. 

Research has accordingly been undertaken into the use of BIM as a management tool 

in the AE industry in South East Queensland, Australia, focusing primarily on SME 

businesses, with the purpose of identifying the extent of BIM use in design software, 

better understanding how BIM modelling software is used in the design process, and 

better aiding the discovery of improved pathways for its implementation. Achieving 

these goals can assist government and BIM enablers to facilitate the development of 

a common standard to aid industry participants to improve information sharing, 

collaboration and improved performance, thus impacting on positive built 

environment life cycle aspects like interoperability, design consistency, and improving 

sustainable development and management. 

The results of a mixed methods questionnaire, which consisted of a number of Likert 

scale questions, plus a number of short answer qualitative questions, which was sent 

to industry respondents on the use of BIM in the AE industry in South East 

Queensland suggest that while BIM has been quite widely adopted in the industry, 

SME businesses in the AE industry demonstrate relatively slow development in their 

use of BIM software. In addition, its functionality can be better utilized, and BIM can 

be diversified to include a greater range of users. While Government mandates of 

BIM would be likely to increase the use of BIM across the industry, respondents felt 

that such mandates should be implemented cautiously and with industry guidance, 

so as to not force unachievable goals which could be damage the increased adoption 

and use of BIM in the industry.   
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Abstract   

This paper had two related aims; firstly, to establish the appropriateness of 
phenomenological research to the field of Project Management (PM) as an 
antecedent to secondly, exploring the use of ‘analytic induction’ as a method that 
might have utility in the analysis of qualitative data in the field of Project 
Management.  Managing Projects is key to the development of change in social 
systems and is closely associated with innovation and sustainable outcomes.  
However, normative project management has been criticised for its lack of utility and 
efficacy in practice and does not appear to wholly represent the “lived experience” of 
practitioners. In PM literature the “rethinking project management” research 
initiative sought to address this, proposing that research into the management of 
projects must take account of the need to develop ‘theory for practice’.  In support of 
this PM literature has charted and proposed a move away from deterministic 
approaches towards non-deterministic approaches, in order to better understand 
persistent issues in project management. Part of the problem of normative PM’s 
irrelevance might have been the lack of methodological rigour in PM research. This 
raises the question of whether and what post-positivist research approaches are 
more suitable for PM research?  This paper considers the issues and suitability of 
post-positivist, non-deterministic and constructivist/phenomenological approaches to 
PM research.  By way of illustration, ‘analytic induction’ (AI), (a method from social 
science which seems an appropriately comparative field), is considered as a rigorous 
post-positivist inductive and qualitative method that might be employed in the 
reworking of PM theory to produce alternative paradigms of project and PM.  An 
example PM study that utilised AI is reflected on in this paper and found that: AI 
provides a level of rigour necessary to address PM’s research challenges; that care 
over sample homogeneity is critical to such studies; and that adaptation of the 
original AI method, (the inclusion of deviant samples in the final interpretations), 
might allow for additional rigour.  
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Abstract 

Recommendations for the management of projects, place an emphasis on planning 

and the tracking. Planning the schedule of work, the expectations for performance it 

establishes, and the tracking of actual work performance to that plan, represents 

project management’s ‘control paradigm’.  The control paradigm might represent a 

vulnerability in normative PM.  Uncertainty about scope, variance and exogenous 

risks affect the predictive accuracy of any plan. The consequences of plan uncertainty 

negatively influenced contractors’ reporting; particularly post-contract when there 

might be contractual and political drivers to present false certainty and progress on 

the project is a common (optimism) bias in PM.  This means that a plan, and the 

intention to ‘track’ progress, may be insufficient to create the monitoring required for 

a project.  Moreover, the viability of the deterministic planning, in which a plan is 

created in detail, anticipates variance, and then provides an accurate representation 

of the work to be done, is contested.  This study employed ‘Critical Incident 

Technique’ (CIT) and it was used to analyse planning problems affecting n=4 project 

cases.  This analysis was used to develop a response to recover the issues of poor 

project performance.  The response involved an approach to planning and modelling 

of the project that allowed proactive mitigation of dependency risks, and better 

coordination across client and contracting partners.  The research team referred to 

the response as ‘independent planning’ because key to that planning solution was 

the removal of partisan interest from the planning (option modelling and re-

planning) activities.   The study’s researchers found temporary success in improving 

the management of the project arising from plan modelling. Freed up from the 

constraints of ‘proving’ progress, this allowed the modelling of probabilities and 

possibilities) and this; prompted proactive mitigation of dependency risk, and better 

coordination across tasks, resulting in less conflict around scope changes and claims 

for additional work.  Once the researchers left the case projects, the quick return to 

more reactive, less planning coordination and less transparency of reporting, 

indicates that behavioural drivers and cultural norms need to also be addressed if 

plan modelling is to realise its potential utility for practice.       
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Abstract 

This research paper aims to understand the challenges of marketing in quantity 

surveying firms and the causes that contribute to these problems. The research was 

conducted with the interpretivist paradigm and an inductive approach. Data was 

collected through semi-structured interviews conducted with directors of South 

African quantity surveying firms based in East London, Port Elizabeth and 

Queenstown. Thematic narrative analysis revealed that the industry believes 

marketing knowledge is mostly experience-based. Additionally, the quantity 

surveying client is difficult to market to, and that marketing does not play a 

sufficiently significant role in quantity surveying firms. The research was conducted in 

the Eastern Cape, where public projects account for most construction projects. 

Marketing is only necessary for private clients; therefore, the results may differ in 

provinces where private projects form a more significant portion of the total number 

of projects. This research presents the challenges hindering quantity surveying 

marketing and can determine what needs to be done to mitigate these challenges. 

This paper contributes to the limited amount of existing literature on marketing in 

the construction industry and identifies the challenges of marketing in quantity 

surveying firms - a topic that is not sufficiently researched or discussed. 
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Abstract 

Smart city projects that are located under a smart city development plan need to 

have aligned objectives with the overall city initiatives. However, few smart city 

projects studies have included smart-sustainable initiatives into application 

instructions or performance indicators. This situation leads to the question: is the 

concept of ‘smart’ and ‘sustainable’ unimportant at project-level or is it hard to 

interpret into practice? This paper uses qualitative literature review method on 

related literature to critically examine how the idea of ‘smart’ and ‘sustainable’ is 

translated from city-level initiatives to project strategy in existing smart city project 

cases. Mintzberg's strategy formation pattern serves as a theoretical basis to 

compare and contrast the existing smart-sustainable project strategy formation. 

Using Mintzberg's strategy formation model, the smart and sustainable strategy can 

be formed in planning mode, adaptive mode or entrepreneurial mode, based on the 

governance structure and stakeholders’ conflicting of interests. The paper provides 

the smart city project managers with new understandings of the project strategy to 

meet the city-level initiatives.  
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Abstract 

The 17 Sustainable Development Goals (SDG) were adopted by all members of the United 

Nations (UN) in 2015 with the aim of increasing the rate of socio-economic development. 

According to the UN there is a link between all SDG’s, with the success of achieving one, 

interconnected with the success of achieving the others. The construction industry is a major 

contributor to global economies, employment and supply chains and is responsible for the 

very fabric of society in the delivery of the built environment and the maintenance of the 

natural environment. It could therefore be argued that the industry is key to the success or 

failure of the SDG’s. Recent UN reports have revealed progress towards achieving the goals is 

slower than anticipated, with it forecast some goals will not be achieved by the original 

deadlines imposed. A failure to achieve the SDG’s, such as Reduced Inequalities (SDG10) and 

Climate Action (SDG13) will be a problem felt by both global economies and local 

communities. As the construction industry operates almost exclusively in the public domain 

and is accountable to a range of stakeholders, companies must show a commitment to forms 

of social sustainability and climate action. However, there is a gap in current literature 

around how the UK construction industry perceives and enacts the SDG’s. It is therefore 

unknown if the construction industry is contributing to, or restricting, the achievement of the 

SDG’s. Through interviews with construction professionals this inductive study aims to 

understand how and why construction professionals interpret, understand, and address the 

SDG’s. The results reveal reasons the UK construction industry is not fully embracing the 

SDG’s, such as a lack of general awareness and lack of organisational focus. Potential 

immediate and future ramifications of this lack of awareness are discussed. 
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Abstract 

Heathcote, Kazemi, and Wilson, (2019), presented a paper in the 2019 ARCOM 

conference which described, what they referred to as game playing in construction 

contracts that happen between the different parties. Their investigation presented 

hypotheses and sub-hypothesis that described a ‘typical’ contract negotiation, post-

award, and during execution. Heathcote et al (2019) had hypothesised that post 

award contractors may seek to recover profit margin and guard against lost 

variance, to mitigate against such risk in the execution phase. This study aimed to 

test some of the hypotheses presented by Heathcote, Kazemi, and Wilson, (2019). 

The literature about the problems in tendering in construction contracts proposed 

that partnering between different parties would reduce conflict and what Heathcote 

et al (2019) referred to as “game playing” in construction contracts. The statements 

and questions that form the hypotheses of Heathcote, Kazemi, and Wilson’s (2019) 

work have been converted for this study into a closed question quantitative survey 

for this study.  The survey ran with n=41 participants selected for their construction 

experience in the construction sector. The closed questions are presented with Likert 

scale answers and the responses were evaluated by t-test to examine the 

powerfulness of each the hypotheses under consideration.  The results showed that 

‘low bids’ can be considered as the most important factor that led to game playing 

and asymmetric negotiation in construction contracts. The source of this issue is the 

need for predicted bid costs on construction contracts.  Economic downturns, and the 

high competition in construction sectors that force the contractors to offer low bids 

are antecedents to attempts to cover their losses with the claims during the currency 

of the project.  To affect this recovery asymmetric negotiation in construction 

contracts took place. Based on the literature reviews and responses of the 

participants; trust and true partnering, arising from the removal of risk, engendered 

by alternative procurement approaches form the components of a solution to the 

sources of game playing in construction contracts. 

 

 

 

 

 

 



39 
 

Smart & Sustainable 

 

Whole-Building Life Cycle Assessment Of Single-Family Residential Buildings: 
Comparable Analysis Between BIM And Athena Database 

Haibo Feng, Abhilash Mukherjee, Mohamad Kassem, David Greenwood 

Department of Mechanical and Construction Engineering, Northumbria University, Newcastle, UK. 

Keywords: Whole Building Life Cycle Assessment, Building Information Modelling, Tally, Building 

Environmental Performance 

Abstract 

Whole building life cycle assessment (WBLCA) is one of the most important methodologies 

to reduce the environmental impacts in the building sector. However, research studies 

usually face challenges in presenting comprehensive life cycle assessment (LCA) results due 

to the complexity of assessments at the building level. In addition, limited methods are 

available to systematically evaluate and optimize the whole building LCA performance of 

buildings at the design stage. Few commercial tools, such as Building Information Modelling 

(BIM) Revit, Athena LCA, and One Click LCA, start to provide quick and convenient 

assessments to support designers understand the overall building life cycle performance. 

However, there is limited research that analyses the details of the building level LCA results 

from different tools.  

This study aims to conduct a whole-building LCA for a single-family residential building in 

North America with both Revit Add-in Tally and Athena LCA database. The whole-building 

LCA results similarities and variances were analysed between two software tools, the results 

show that Global Warming Potential and Eutrophication Potential results are similar, while 

the other impact factors’ results differentiate significantly. Future research should be 

conducted to observe all the commercial software tools, investigate the variance and 

similarities, and propose application guidelines for the construction industry to improve LCA 

results accuracy and consistency.  
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Abstract  

According to zoologist Andrew Parker, about 550 million years ago, there was an 

explosion of life forms on the planet, all the major animal groups rapidly and 

dramatically appeared. Parker's controversial but increasingly accepted "Light Switch 

Theory" states that it was the development of vision in primitive animals that caused 

the biological explosion. Our built environment has more visual data than ever before 

and cameras will continue to be installed within the built environment. All this visual 

data was previously lost until advancements in computer vision and compute power 

allowed for accurate neural networks to be developed with consumer computing. The 

built environment has an opportunity to use computer vision to optimise building 

energy performance by understanding building usage with real-time occupant data 

and computer vision applications.  

This research project entailed the development of a computer vision application that 

detects and counts occupants within live video feeds. This was achieved by training a 

convoluted neural network on a dataset of 15 000 images of ‘human bodies’ 

extracted from Googles Open Images v6. The computer vision application was used 

to count the number of occupants in lecture venues by leveraging the existing venues’ 

CCTV camera. A medical grade air quality device was placed within the assessed 

lecture venue and real time occupant count was correlated against real time indoor 

air quality data. The aim of this research was to determine how computer vision can 

be used to generate accurate real-time occupant data to improve the management 

of facilities and the indoor building environment. The results indicate that computer 

vision and the ability to draw data insights from image and video sources can 

significantly improve the management of facilities by providing the facility manager 

real-time data and an opportunity to improve facility management tasks through 

automation.  
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Abstract  

Today, due to changing needs and consumption habits, the need for energy 
constantly increasing. Especially, the construction industry has a large share in global 
energy consumption and greenhouse gas emissions. In recent years, the industry has 
focused on especially the concept of performance, because of its potential 
contribution to current problems in the built environment. With the development in 
computer technologies, the productive and creative potential of digital tools is 
opening new dimensions to the building industry every day. Developing artificial 
intelligence technologies and specifically machine learning techniques have started to 
play an increasingly important role in performance assessment. The purpose of this 
study is to present a review on the use of machine learning techniques in building 
energy performance assessment. For this purpose, the Web of Science database is 
used, and the articles published between 2010 and 2021 in the related literature are 
examined. A bibliometric analysis is conducted to determine research trends. With 
the results obtained, it is seen that the machine learning methods are frequently used 
in building energy performance areas especially in recent years and it has been 
determined that these methods are very effective in performance assessment.  The 
articles are mostly published in certain journals and studied by a few prominent 
countries. Certain building types and machine learning techniques are used more 
frequently in the studies. It is thought that the less studied methods can also be 
experienced in different areas, which may create various potentials. In general, it is 
clear that possible developments in this area will contribute positively to global 
energy consumption and greenhouse gas emissions. 
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Abstract 

Purpose: -The dynamic consumer behaviour, as well as the current state of 

nationwide lock-down and social distancing mandates, has left retail industries like 

the Furniture Fixture and Equipment (FFE) sector under unprecedented disruption, 

leaving them on the verge of collapsing. For the FFE sector to survive, they will have 

no choice but to adapt to new ways to get merchandise to their consumers. In 

addressing this gap, this study proposes a novel methodology for the development 

and application of a prototypical distributed virtual shopping environment (DVSE) 

that will allow furniture and fixture consumers to shop remotely in a fully immersive 

and interactive virtual environment, minimising the risk of physical contact but at the 

same time delivering a rich, meaningful, and compelling shopping experience.  

Approach: - A two-phased approach involving furniture and fixture designers, 

retailers, architects and consumers (n=9) was carried out to ascertain the usefulness 

of DVSE. The first phase involved direct prototyping followed by testing of the 

developed system through demonstrations followed by interviews with FFE designers, 

architects’ retailers, and consumers which allowed in the thematic analysis of the 

transcript. The key themes identified were further categorised based on the 

Technology Acceptance Model (TAM) constructs 

Findings: -Findings indicate that DVSE is a highly efficient and viable tool which can 

deliver a compelling and richer experience similar to an FFE in-store experience. It 

also revealed that the proposed system not only improves the senses of presence but 

also brings in a new dimension which is the sense of being together which has a 

positive impact on the user's purchase decision. Further, this study also revealed that 

the cost of the HMD as well as motion sickness as two critical factors that can 

hamper the full deployment of DVSE. 
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Abstract 

This study investigates the relationship between college leader’s perceptions of 
sustainability and sustainable development and the nature of its practice within the 
English Further Education sector. 

Previous research investigating perceptions and practice of sustainability within 
education has almost exclusively focussed on Higher Education institutions, with 
much research also focussing on describing institutional progress without 
investigating the facilitating leadership conditions. 
Using a Grounded Theory methodology through semi-structured interviews, focus 
groups, and content analysis, a weak relationship between how sustainability is 
conceptualised and practised was identified whereby a focus on quantitative 
performance perpetuates a focus on eco-efficiency rather than addressing the need 
to change values and promote education for sustainable development. This study 
makes a unique contribution to knowledge investigating a previously unexplored 
sector within sustainability and education research. Further studies should continue 
to investigate and compare leadership and other stakeholder perceptions of 
sustainability and its practice within education, or the public sector more widely. 
Have perceptions changed? If so how and why? 
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Abstract 

Climate change research worldwide has a multidisciplinary aspect, encompassing 

agriculture, religion, and the built environment. Climate change emergency 

declarations made by the United Nations have meant that European countries, 

including the United Kingdom (UK), have taken it upon themselves to seriously tackle 

the negative impacts of climate change. This paper draws attention to the need to 

engage with various stakeholders in order to address the disastrous effects of climate 

change on ecclesiastical buildings. The paper also suggests alternative ways of 

viewing the challenge of climate change, moving away from academic arguments 

and instead focusing on communities. This involves the idea of a climate change 

toolkit, to help non-academic people to contribute to the reduction of overall carbon 

dioxide emissions due to the burning of fossil fuels and other human activities. It is 

hoped that this discussion will lead to academics collaborating with religious leaders 

and other stakeholders who have an interest in the impact of climate change in 

England. 
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Abstract 

The requirements of professional roles within the construction industry are frequently evolving to 

meet new demands. One such demand is the sustainability agenda. All stakeholders now have 

expectations pertaining to the behaviour of construction organisations. Such expectations ultimately 

fall to management level employees to strategize. Whilst there are many ways to reach the 

management level of an organisation, a University degree is one pathway frequently followed. 

Therefore, university qualifications need to prepare future professionals for both the immediate 

industry demands, and the ability to reflect upon and update their skillsets to meet future demands. 

However, University modules often cannot be updated easily in response to rapidly changing industry 

demands. Therefore, the problem exists that graduates may enter an industry that demands skills 

they do not possess. A failure to prepare graduates to meet the immediate challenges the industry 

faces could lead to a less productive and less responsive industry. The aim of this paper is to 

understand the sustainability education currently taught to construction students. This paper 

conducts a qualitative content analysis of the topics covered in every module undertaken from five 

Universities offering Professional Body accredited Construction Project Management and Quantity 

Surveying courses. The results of which then form the basis of interviews conducted with construction 

industry professionals with significant responsibility to hire CPM and QS graduates. Analysis reveals 

that whilst University modules do provide robust and required knowledge and experience, they do 

not meet all current and immediate demands placed upon construction professionals, this is 

especially prevalent with regards to sustainability. The findings are significant as they serve to inform 

future module development by revealing content gaps identified by current industry professionals.   
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Abstract 

Climate Change has threatened human development in many ways. Threats to global 

food production are among the critical issues faced by development planners, where 

agro-ecosystems resilience has become one of the concerned topics under 

sustainable development. Therefore, it is important to develop, update and 

disseminate knowledge related to agroecosystem resilience for future food security. 

In that context, higher education institutes are capable of promoting agro-

ecosystems resilience. This research is conducted as a partial requirement of the 

Building Resilience in Tropical Agro-Ecosystems (BRITAE) project co-funded by the 

Erasmus + Programme of the European Union. The objective of this research is to 

evaluate the involvement of higher education institutions when promoting agro-

ecosystems resilience. This research was based on a literature review where 

systematic and snowball methods were combined. The systematic literature review 

was conducted based on three academic databases of Scopus, science direct, and 

emerald. There were 88 research papers selected for the thematic analysis. Results 

have shown that the higher education institutions act as the mechanism of 

integration between all stakeholders where individual farmers, policymakers, 

research institutions, and industries are connected. However, lack of financial 

assistance, lack of cutting edge facilities are some of the challenges faced by higher 

education institutes. Results have also pointed out that sustainable management, 

entrepreneurship, policies, resilience mechanisms, climate change, and productivity 

management are key areas to be improved in the higher education sector when 

promoting agro-ecosystem-based resilience. Higher education institutions being one 

of the contributors towards agro-ecosystems resilience, has been actively involved in 

promoting resilience. Nevertheless, with the improvement of the areas mentioned 

above, it can contribute even more toward global food security and ecosystems 

resilience.   

 

 

 



47 
 

Sustainable Behaviours 

 

Micro and Small Contractor Mental Health and Well-Being: The Impact of 
COVID-19 in the Irish Construction Industry 

Seán Henry, Ceilim King, James G. Bradley and John P. Spillane 

Irish Construction Management Research Centre, School of Engineering, University of Limerick, V94 

T9PX, Ireland. 

Keywords: Mental Health in Construction, Well-being, COVID-19 pandemic impact, Micro- and 

Small to Medium Enterprises, Resilience, Stigma, Stress, Support 

Abstract 

The topic of mental health and well-being has come to the fore within the 
construction industry in recent years but has increased in prominence with the 
emergence of the COVID-19 pandemic. Steps have been taken by large 
organisations to develop and promote practises for mental health and well-being 
within the workplace; however, such focus is lacking in the micro and SME (m/SME) 
sector. Therefore, this study aims to address this shortcoming, to see how such 
practises could be implemented in m/SMEs in the Irish construction industry, to 
promote better health and well-being practises as well as integrating the effect of 
COVID-19. Although this issue is being addressed year on year, the details are yet to 
be clearly defined with not enough being done for the m/SMEs. To gather the 
necessary data, a mixed method approach was adopted with 12 industry interviews 
conducted plus  35 questionnaire responses analysed from respondents in the Irish 
construction sector. Thematic coding was used to decipher the core factors 
indicated by participants while data reduction was applied to highlight the findings 
from the questionnaires. Key findings indicate that COVID-19 is increasing mental 
health and well-being issues within m/SMEs in the construction sector. This is 
exemplified by a lack of support, both internally, due to a lack of time, money, and 
other internal resources, and externally due to limited support from government 
organisations. The value proposition of this research aims to identify the 
shortcomings that emerge in the management of mental health and well-being in 
m/SME organisations within the construction sector in Ireland, particularly with the 
emergence of the COVID-19 pandemic. Where such organisations acknowledge and 
address the findings, it is perceived that they will be better placed to address 
mental health and well-being within their workplace. 
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Abstract 
 

 Open defecation (OD) is prevalent in most rural communities in Ghana. Eight (8) out 
of the 16 regions practice it. In view of this, the Government of Ghana in 2006 
adopted Community Led Total Sanitation (CLTS) as a sanitation intervention to end 
OD in rural communities. CLTS is a community participatory approach that 
addresses OD by helping community members to reach a collective demand for a 
behavioural change towards sanitation. Since the adoption of CLTS, reports indicate 
that its implementation is carried out by Non-Governmental Organisations (NGO). 
The study seeks to determine the factors contributing to the sustainability of the 
CLTS programme by NGOs. Through semi-structured interviews, primary data were 
collected across eight regions from sanitation specialists, consultants, coordinators, 
environmental health officers, and field facilitators. The results show that 
sustainability of the CLTS by the communities is based on factors such as 
establishment of by-laws, fines and sanctions, League Tables, pride of a community 
being open defecation free (ODF), improved latrine technologies, follow ups and 
similar initiatives. However, to obtain more sustained ODF communities, the 
government of Ghana, should intensify the use of National League Tables where 
districts and communities on top of the table will be rewarded and showcased. The 
government should consider making funds available for follow ups after ODF 
certification. 
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Abstract 

COVID-19 severely impacted the UK’s main industries resulting in thousands of skilled 

individuals being made redundant and experience financial hardships due to the 

change in working practice. The construction industry, its supply chain and workforce 

has been particularly sensitive to the pandemic.  On the other hand, there is an ever-

increasing pressure on the construction industry to withstand and avoid those 

impacts by introducing innovative methods throughout meeting the huge 

construction’s market needs. These two events may be linked towards addressing the 

skills disrupted by the first and the new potential skills required from the latter 

towards minimizing job losses. Where the huge governmental support represented by 

the need for new methods capable of delivering 300,000 homes per year is currently 

fixed, yet the need to deliver those continue to increase. The research highlighting 

skill and employment requirements and trends tend to be limited and blur. By 

collecting and analysing qualitative data from direct stakeholders’ platforms, more 

understanding is drawn on how such a transformation is creating new requirements, 

trends, and skill gaps. Hence, this research aims to investigate the influence of the 

construction industry’s transformation towards MMC on creating new trends of skill 

requirements and highlight potential exploitation of such a transformation on 

minimizing the current COVID-19 unemployment rates endured. The findings 

highlighted different employment trends and skill gaps; Subsequently, enabling the 

author to contribute by developing a platform to further exploit the outcome of this 

study towards minimizing the nation’s unprecedented sudden job disruption. 
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Abstract  
Petroleum–induced disasters cause horrendous damage and devastation to the 
natural environment, destroying flora and fauna and, despite clean–up campaigns 
costing billions of dollars, the environmental and human impacts often remain 
decades later. The goal of this study is to identify and prioritise risk factors and the 
key capability improvement mechanisms that are critical for minimising any potential 
environmental disaster within the upstream petroleum sector of Ghana. A systematic 
literature review (n=90 articles), validated by industry experts (n=12), revealed 
several major underlying risk factors and a range of capability improvement 
mechanisms that are relevant to this study. A questionnaire was shared with 
stakeholder experts to gauge their opinions about each set of attributes. Analysis of 
participant responses (n=78), using weighted average scores, reveals, ‘risk 
management shortcomings’, ‘emergency preparedness planning challenges’ and 
‘socio–environmental accountability’ are rated as the most critical risk minimisation 
indices; whilst ‘risk management’, ‘early detection and warning’, and 
‘legal/regulatory mechanisms’ are the topmost capability interventions. Based on 
this information, the study concludes by suggesting direction towards the critical 
need to improve capability in the more technical and governance–oriented capability 
mechanisms comparative to the traditional functions of disaster response, for public 
sector institutions to achieve environmental disaster risk minimisation goals in 
Ghana’s upstream petroleum sector. 
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Abstract  

There has been increasing focus on green building in recent times. This has been as a 
result of the realization that building activities contribute largely to global warming 
and climate change. Some studies have been carried out particularly in developed 
economies on stakeholders’ aspirations for green building. However, there appears to 
be little research especially on the aspiration of the residents for green building in 
developing economies. This paper examines the degree of aspiration of residents for 
green building features. A survey of residents of Osogbo, a traditional city in Nigeria 
finds that residents’ level of aspiration for green features in the study area was above 
average. The degree of aspiration for features related to energy efficiency, water 
efficiency and waste reduction and disposal was higher than the degree of aspiration 
for material use and conservation and owner and occupant education. The paper 
advocates the need for government to strengthen the existing and formulate a new 
framework for promoting green housing in the Country. 
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Abstract  

With three quarters declaring Climate Emergencies, local authorities are seen as key 
agents in helping to secure the energy transition to meet the United Kingdom 
Government’s Net Zero commitment.  Having already committed significant political 
credibility, local authorities are now seeking ways to finance or enable local actors, 
including Small and Medium Sized Enterprises (SMEs) and community groups, to 
develop Renewable Energy (RE) generation.  The research presented in the paper 
aims to address two key questions; firstly, by better understanding the barriers in the 
investment decision-making process how can local authorities scale up deployment of 
RE projects: secondly, what needs to change to help local authorities and others 
improve RE investment decision-making?  

This paper gathers evidence from published research along with data from a survey 
conducted in 2020 of RE practitioners drawn from the public, SME and community 
sectors. The survey identified a similar suite of RE investment barriers to those found 
in the published literature, irrespective of sector.  Both Community organisations and 
SMEs face difficulties accessing financing because traditional banks are reluctant to 
lend based on the borrowing organisation’s risk profile. This may be less of a problem 
for local authorities given that historically they have been considered safe 
counterparties in financial transactions although recent as well as long-standing 
financial pressures may see this position change.  Local authorities are now taking on 
a range of roles in the RE investment value chain to meet local Net Zero 
commitments. In so doing, councils are encountering new situations where they are 
taking on more and varied project and investor risks. A key success factor for Net 
Zero will be how well investors and local actors looking to invest in RE can be brought 
together in ways that maximize project value.   
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Abstract 

This paper seeks to advance the understanding and analysis of the role and impact of 

housing and neighbourhood characteristics on the wellbeing of communities in the 

informal settlements in the global south. It provides a holistic view on the 

relationship between household features, housing design and neighbourhood 

conditions to assess further their effects on wellbeing constructs in Nepal, South 

Africa, and Jordan. The COVID-19 pandemic has added to the prevailing challenges 

for population wellbeing in all cases. The study assessed the relationships between 

housing design, neighbourhood form, social inclusion, and mental and physical 

wellbeing through a detailed questionnaire. A comparative analysis allowed 

identifying the innovative changes and strategies in conjunction with local 

stakeholders to improve individual and public wellbeing. The study proves the 

significant relationships between the three dimensions of housing: house conditions 

and design, household characteristics and neighbourhood conditions, and individual 

and community wellbeing in informal settlements. The findings discuss multilevel 

(housing and neighbourhood) solutions and unique social groupings that support 

livelihood strategies and how these strategies impact the social, economic and 

environmental sustainability in informal settlements. The resultant importance of 

specific constructs and sub-constructs offers a toolkit for evaluating informal 

settlements and potential improvements. This work is also a demonstration of how 

an interdisciplinary methodology can help mediate societal challenges, particularly 

when it comes to the wellbeing of inhabitants in informal settlements. 
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Abstract 

Traditional methods of construction have long been criticised for being slow, 

inefficient, and dangerous, with reduced quality and increased costs, among others. 

This has led to the emergence of diversified construction techniques and systems, one 

of which is modular construction. Modular construction is a prefabricated 

construction process which allows components of buildings to be constructed off-site, 

in a manufacturing environment, which are then assembled on-site. Therefore, with 

the continued industry shift towards modularisation, in addition to the emergence of 

Industry 4.0, both aspects interject and require alignment, to help create a more 

functional and efficient modular market. Based on this premise, the aim of this paper 

is to undertake a review of modular construction in Ireland and its adaptation with 

the development of the fourth industrial revolution and its impact on the modular 

industry. A pilot study is used as the basis for discussion with 4 individual semi-

structured interviews undertaken, with a view to developing a wider study on the 

topic. To complement this, a critique of existing literature is undertaken. 

Subsequently, qualitative analysis is carried out in the form of thematic analysis of 

the interviews conducted, examining both facets within the construction industry in 

Ireland, focusing on maturity and the rate of adoption within construction firms in 

Ireland. Results indicate that the modular construction market in Ireland is steadily 

growing, despite a myriad of problems. Industry 4.0 initiatives have assisted the 

modular market greatly, yet they present their own set of complications within the 

process. The results of this study will aid those investigating and currently 

implementing modular construction, in furthering this initiative, while also not only 

addressing, but maximising the opportunity that industry 4.0 brings to the Irish 

modular. 

 

 

 

 



55 
 

Variations in the Measured In-Situ U-Value of an External Wall due to 
Temperature Sensor Location 

Grant Henshaw1, Richard Fitton1, David Farmer1, Richard Jack2 and Will Swan1 

1 Energy House Labs, University of Salford, School of Science, Engineering and Environment, 

Manchester, M5 4WT 
2 Build Test Solutions Ltd, 16 St Johns Business Park, Lutterworth, Leicestershire, LE17 4HB  

Keywords: In-situ U-Value Measurement, Horizontal Temperature Stratification, Building Performance 

Evaluation, Thermal Transmittance 

Abstract 

The in-situ thermal transmittance (U-value) of a building element is typically 
measured using a heat flow meter at a single point, as well as an internal and 
external temperature sensor. This paper aims to assess the affect temperature sensor 
location had on the measured U-value. To do so, the U-value of a replica Victorian 
solid wall was measured under controlled conditions, with measurements taken at 
varying distance from both the internal and external surface.  

Over the course of a 3-week monitoring programme, a variety of steady state and 
dynamic temperature profiles were applied to both the internal and external 
environment. The U-value was then calculated using combinations of internal and 
external temperatures to assess the impact of temperature sensor placement on in-
situ U-value.  

It was found that in both dynamic and steady state conditions, there was no 
significant change in U-value when the internal temperature was measured at 
distances ranging from 50-300mm from the wall surface, suggesting that the internal 
air temperature should be measured no closer than 50mm from the wall. 

However, a ⁓4% difference was observed between the U-value calculated using the 
temperature measured at 100mm from the external surface and using the 
“environmental” temperature measured 1m from the wall under dynamic external 
conditions. Similar results could be seen under steady state external conditions, with 
the U-value decreasing as external temperature sensors distance from the wall 
increased. Although this is a small variation, with further research required to give 
statistical significance to observed trend, the finding suggests that a localised 
external temperature measurement should be taken at a distance of 100mm from 
the wall surface.  
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Abstract 

The commitment of the UK to the Climate Change Act 2008 ensured that by 2050 
carbon emissions were to be reduced 80% relative the levels of 1990. Further to this, 
in 2019 a secondary legislation was put in place to increase the reduction rate to a 
minimum of 100%. The ban on the sale of new petrol and diesel cars in 2040 has 
mounted to the pressure for the highways and transportation industries to reduce 
CO2 emissions.  

This research paper examines the potential eradication of roads from the UK’s major 
cities in a bid to significantly reduce carbon emissions. It assesses the alternatives to 
road transportation and finds not just whether they would be efficient enough to 
prevail, but also if they will be a wanted by the public. Conflicts have the potential to 
arise from this motion, therefore research Is undertaken to understand the many 
views on the matter. As some environmentalists believe the population could solely 
rely on the use of a public transportation, others believe roads are essential for things 
such as business efficiency.  

The research findings will be achieved with an initial desktop study followed by a 
questionnaire distributed to both the public and professionals in the planning and 
design industry. The findings are to be collated and used to find the public interest 
and the importance of roads on our daily life. The aim of this research paper is to 
distinguish the importance of roads for society and what affect the removal of them 
would have on the public. The objectives to meet this aim are to research the 
alternatives to roads and their effectiveness, also finding out the public and industry 
professionals' opinion on the matter to establish a clear outcome. 
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Abstract 

Managing change is an important part of project management and is crucial to the 

overall success of a project. Changes made in construction projects can happen at 

any stage of a project’s lifecycle and are a major cause of time delays and cost 

overruns. Every organisation should have a change control system or process in 

place, because without the appropriate coping mechanisms or structured change 

system, the process can result in many disruptive effects including project failure. 

Therefore, the aim of this study is to investigate the change control systems that are 

implemented on construction infrastructure projects by a County Council (local 

authority) in Ireland. In doing so, it also aims to identify and document any 

differences, if any, between change systems in public and private sector 

organisations. The research method undertaken is qualitatively based, encompassing 

four semi-structured individual interviews with construction professionals on projects 

located throughout the local authority region. The resultant data is assessed 

manually using coding techniques, with the key words and phrases placed into flow 

charts highlighting the change control system methods that are implemented for 

both the public and private sectors. Although based on a small sample size, the 

findings indicate that in general, the change control systems currently in place are 

satisfactory, however, many issues are evident including time, communication, 

decision making, root causes and overall impact. Considering these issues and 

themes, a new and improved change control system is formulated that is projected to 

benefit both the public and private sector, particularly the local authority. Overall, 

the key contribution of this research illustrates that current change control systems 

are effective; however, improvements can still be made. Nevertheless, this research 

formalises and develops an improved strategic approach to change control systems 

on infrastructure projects, which can be utilised by various local authorities in Ireland. 
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Abstract 

The paper examines the challenges and extent of the use of water recycling systems 
in residential properties in five case studies: Malaysia, Mexico, Nigeria, Panama, and 
South Africa. Based on a review of related literature and a survey of households was 
conducted, the micro-social, economic, and technical challenges in households and 
the level of adoption and willingness to use water recycling systems by the 
homeowners have been identified.  The study found that the lack of space, no clear 
savings on water payment and lack of information/awareness are the most micro-
challenges on implementation of water recycling in residential properties. The study 
deduces that the negative impacts of micro-challenges on implementing water 
recycling systems will be significantly reduced by improving water recycling systems' 
efficiency. Moreover, the study concludes that the extent of the use of recycled water 
in residential properties will increase with public awareness and educating 
homeowners. The acquisition of the basic environmental and technical knowledge 
associated with water recycling and the government incentive for implementing 
water recycling systems in residential properties were recommended in the study. 
The findings of this study assist in developing a data-driven decision-making 
framework to build capacity for the analysis of new water reuse intervention 
strategies commensurate with the capabilities and resources of urban authorities 
and communities. 
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Abstract 

This paper introduces the pilot stage of a Post-Occupancy Evaluation (POE) study 

undertaken as part of a doctoral research project. The study evaluated the 

satisfaction and comfort levels of occupants of affordable housing schemes across 

three development sites in Cardiff, built by the same contractor. The occupants were 

asked to fill out online questionnaires, to test the user-feedback portion of a 

complete POE study which is planned to include dwellings’ energy usage, monitored 

environmental conditions and as-built construction information. The full extent of 

gathered data will capture the performance of the dwellings in relation to the 

occupant behaviour governing energy use within the dwellings. As the first stage of 

the research, the results presented here give insight into occupant comfort and 

wellbeing levels of a cross-section of developments, with both social and private 

households being surveyed. This paper presents the methodology, lessons learned 

and next steps for the POE questionnaire. Due to uncertainty and curbs on public 

engagement because of the Covid19 pandemic, the most valuable learning 

experience to materialise from the research is the process of data collection itself 

during stay-at-home measures. The low occupant response to the survey resulting 

from a distanced approach has meant the focus has been on how to improve and 

optimise questionnaire design, dissemination techniques and participant 

engagement in socially-distanced research. 
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Abstract 

Previous figures have shown the catastrophic impact that car pollution has on our 
health, with a direct association between pollution and hospital admissions. With the 
increasing amount of traffic on our roads contributing to one fifth of UK greenhouse 
gas emissions. Climate change due to rising levels of greenhouse gas will also have 
one of the biggest impacts on our health.  

The current pandemic has shown that without high levels of traffic, air pollution 
levels have dropped significantly. After this current pandemic is over, much has been 
written regarding the benefits of greener technologies and principles. More recently 
the minister for transport indicated that by 2030 half of all journeys must include 
Active Travel i.e. walking and cycling.  

This directive is very challenging considering that typical commuting distances and 
school runs are less than 3 miles and nearly 80% of car journeys are approximately 
that distance. This research explores the many reasons why walking and cycling, as a 
form of transport, is unpopular. The research focuses on the city of Leeds and what is 
being done to overcome the resistance to active travel. Especially since Leeds City is 
often referred to as “Motorway City” and transport routes have been designed with 
the car in mind.  

This paper analyses the threats posed by car centric travel and what other areas in 
the UK have done to encourage active travel. This paper gives an analysis and 
conclusion regarding Leeds plan for Active travel and how future improvements can 
be made. 
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Abstract 

The concept of construction waste management encompasses eliminating waste 

where possible; minimizing waste where feasible; and reusing materials, which might 

otherwise become waste. To reduce the use of natural resources and improve the 

environmental impact of construction waste, the built environment in particular has 

to manage the waste from construction activities to limit environmental problems 

and prevent climate change. Even though sustainable construction waste 

management in Ghana is not encouraging, waste management in general has 

improved.  This paper explored the barriers of managing construction waste in the 

built environment. It further develops solutions towards overcoming these challenges 

to make a significant improvement in the achievement of sustainability in 

construction waste management in Ghana. Based upon extensive systematized 

review of relevant literature spanning 20 years, the paper revealed that sustainable 

waste management in Ghana is steadily increasing. Challenges such the lack of 

available information or guidance, incentives, logistics and perceived high cost are 

hindering the achievement of sustainable construction waste management in Ghana. 

The study recommends best practices for construction waste management to achieve 

sustainability. These practices should start from the design stage of the project life 

cycle to afford the built environment stakeholders the opportunity to achieve 

sustainability in the construction waste management in Ghana. 
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Abstract 

Waste management covers a variety of tasks from collection to final disposal be it on 
an industrial scale or for individual households. With landfills contributing a 
substantial amount towards the climate change crisis it is imperative now, more so 
than ever, to be mindful of what happens to the waste produced. Recycling is widely 
encouraged for waste management however; more attention is required to 
implement this efficiently. Recycling should be convenient to reduce the amount of 
waste ending up in landfills, and in turn reducing the detrimental effects to the 
climate crisis. 

This paper will investigate the habits of the public in Leeds in terms of their waste 
management as well as their opinions and suggestions on current waste 
management services. The information will be collated alongside the views from 
industry professionals to ascertain whether there are alternative solutions to waste 
management that engage the public to recycle more rather than view it as a burden. 
This will be done by means of qualitive research in the form of a survey for the public 
as well as an interview with industry professionals.  

The research findings showed a consistent response in terms of the 
education/awareness around recycling and insufficient collections/facilities. As such, 
these areas should be targeted in line with waste strategies to create a more efficient 
and engaging attitude towards waste management. 

 

 

 

 

 

 

 

 

 

 



63 
 

Inventory Management on Irish Construction Projects: Current Issues On-site, 
and Strategies to Control and Eliminate Waste 

Alex Campbell1, Michael Curran2, John P. Spillane3 and Jim Bradley4 

1,3&4School of Engineering, Schrodinger Building, University of Limerick, Castletroy, Limerick, V94 T9PX, 
Ireland 
2School of Surveying and Construction Management, Technological University Dublin, Bolton Street, 
Dublin, D01 K822, Ireland 

Keywords: Construction Management, Inventory Management, Ireland, Materials Management 

Abstract 

The construction industry is renowned as being fragmented and complex, due to 
supply chain difficulties and the various stakeholders involved. A project can face an 
array of problems throughout its lifecycle, resulting in extensive cost and time 
overruns. One critical aspect of construction management and a contributor to these 
problems is poor inventory management, along with the insufficient management 
and control of materials on-site. It is paramount that the correct materials are readily 
available, to complete the project in a timely manner. Therefore, the aim of this study 
is to investigate inventory management and controls on construction projects in 
Ireland. Specifically, it aims to identify inventory and waste issues, if any, and 
document counteractive strategies to eliminate waste and improve the materials 
management process on-site. The research method undertaken is qualitatively based, 
using five semi-structured individual interviews with construction professionals on 
case study projects located throughout the Leinster region of Ireland. The resultant 
data is assessed using thematic analysis, where emerging themes, keywords and 
phrases are identified for discussion. Ten issues are identified, including no storage 
and materials manager on-site, a lack of space on-site to store all the materials, 
labour training issues due to large staff turnover, and poor communication among 
staff. Strategies highlighted the need for a storage manager on-site, a designated 
storage area for materials and equipment, hosting regular toolbox talks for staff, and 
improving the language barrier amongst foreign national employees to aid site 
efficiency. Although based on a small sample size, the findings indicate that inventory 
management is a prevalent issue on Irish construction sites, and appropriate 
strategies are necessary to counteract the problem. Overall, the key contribution of 
this research illustrates that there are many issues regarding inventory management, 
however, there are also many strategies to control and eliminate waste, on 
construction projects in Ireland. 
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Abstract 

Globally, the issue of excess Construction and Demolition (C&D) waste to landfill has 
been recognised and counteracted. However, South Africa, as a developing country, 
has yet to identify and implement adequate waste reduction measures. There is 
currently not much information on C&D waste reduction strategies and technologies 
available in South Africa, and this paper is purposed at providing such information. 
This research aims to investigate the problem of C&D waste in South Africa by 
looking at the strategies and technologies available for reducing C&D waste.  

The quantitative research method was used to determine the awareness and 
implementation of strategies and technologies available in relation to waste 
reduction in South Africa. An online survey was created and sent to registered and 
candidate project managers. Responses from the survey were processed in Excel and 
illustrated in the form of figures and tables with their respective interpretations. The 
response rate from the South African project managers was low and some provinces 
had few responses, limiting the representability of the sample.  

It was found that there was a weak awareness among project managers regarding 
the strategies and technologies available to reduce waste. It was also found that the 
majority of the project managers in South Africa are not implementing either waste 
reduction strategies or technologies. With an implementation rate of less than 13% 
on average, it is evident that the lack of implementation of waste reduction 
strategies and technologies among project managers is part of the reason that South 
Africa has such a waste problem. 

This study is beneficial because it builds an understanding of the available strategies 
and technologies that can be utilized in South Africa to reduce C&D waste.  
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