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[bookmark: _Toc196598763]2.0 - Introduction
The Swansea City Civic Centre, a particularly unique piece of architecture, built for the British public sector in the 1980’s, has become known for being an outdated and inefficient building for the up-and-coming area, both in terms of design and performance (Ridout, 2021). With increasing environmental considerations, government policy changes towards net zero targets (Swansea Council, 2024), and rapidly evolving advancements in the digitalisation of building management, there is growing pressure to modernise already existing infrastructure rather than to replace it. 
[image: Swansea Civic Centre - Modern Mooch][image: Civic Centre, Swansea Wales aerial photograph | aerial photographs of ...]The following report critically assesses how the Civic Centre can and will benefit from these modern interventions including Building Information Modelling (BIM) (CITB, 2023), Artificial Intelligence (AI) (sarahrudge, 2024), Digital Twins (Trimble Construction, 2025) and Smart Building Technologies (Tomorrow's thinking for todays world, 2025) in order to integrate effective retrofitting strategies, improve on its current inefficiencies, and optimise asset management to improve its lifecycle.Figure 1 (Modern Mooch, 2025)
Figure 2 (Webbaviation, 2023)


This report will explore the contemporary limitations of the Swansea Civic Centre, evaluate the input of BIM, and assess how evolving technologies can be incorporated to transform this legacy asset into a sustainable, smart civic building. By integrating these approaches, Swansea Council, or new developers have the potential to bring this building back to life, while meeting future net zero, environmental and operational goals.

[bookmark: _Toc196598764]3.0 - Swansea City Civic Centre Overview
The Civic Centre is situated on the Swansea SA1 seafront and has been used for various administrative and civic purposes over the last 4 decades (Welsh Icons News, 2025). Designed and built during a time where functionality was prioritised over sustainability, the Civic Centre has, in recent years, illustrated the challenges associated with high energy use, limited adaptability, and poor asset management. 
Despite the buildings historic, cultural, and urban significance, the Civic Centre is no longer in use and is being widely considered as being in need of major investment and/or redevelopment. However, there seems to be discussion about whether the buildings architectural, political, environmental, and social significances out way the cost effectiveness and environmental goals of retrofitting such an aesthetically unique yet outdated building (Ridout, 2021). Indication of this will be discussed and evaluated further in the report.
Below presents the current state of the Civic Building with explanations to help aid in the understanding of the level of work that needs to be done. The following sections of the report will then go into detail on what technologies can be used and help the reader to link new aspects of the retrofit with the current state of the building.

[bookmark: _Toc196598765]3.1 - Current HVAC, electrical and Plumbing
Figure 3 (Hunt, 2025)


















The Civic Centre’s MEP systems currently reflect a mix of older installations and more recent upgrades, as outlined by the building’s facilities manager. Large areas on the lower floors are dedicated to housing these systems, supporting the continuous operation of the building’s core services. From a refurbishment perspective, the availability of such extensive space offers a significant advantage, providing the flexibility to integrate modern and advanced technologies without major structural alterations. In short, the building already benefits from a well-established MEP framework so by incorporating modernisation, it can be adapted efficiently and cost-effectively, offering a far less disruptive and more sustainable alternative.

[bookmark: _Toc196598766]3.2 – Current Rear side viewFigure 4 (Hunt, 2025)


These views are considered a significant luxury in many parts of Wales and represent a major opportunity for developers, buyers, and tenants. Whether the site is redeveloped for residential, commercial, or leisure purposes, its unique setting would appeal to a wide range of users, establishing it as a highly desirable destination.






[bookmark: _Toc196598767]3.3 – Current Internal space
Figure 5 (Hunt, 2025)


The internal condition of the building is clearly outdated and shows significant signs of neglect and would likely require the greatest degree of redevelopment. Many features, such as weathered and poorly maintained windows, worn flooring, and dated interior design, contribute to an overall sense of deterioration within the space. Substantial refurbishment would be necessary, including extensive interior redesign and external weatherproofing works. However, the large, open rooms throughout the building offer considerable flexibility, providing opportunities for creative reconfiguration and the introduction of a modern, contemporary aesthetic.






[bookmark: _Toc196598768]3.4 – Current External FabricFigure 6 (Hunt, 2025)


The external condition of the building is also clearly outdated and neglected. The concrete structure has been severely affected by sea salt and intense weathering from the seafront, leading to growing deterioration. This area would likely require substantial redevelopment, including extensive repairs to the external fabric and weatherproofing works. However, the building's robust design offers potential for modernisation, and with the introduction of smart technology and modern asset management systems, it could be transformed into a well-maintained, contemporary structure.


[bookmark: _Toc196598769]3.5 – Current Reception Space
Figure 7 (Hunt, 2025)

The internal reception area offers a distinct contrast to the rest of the building, with its open design and abundant natural light creating a unique and artistic atmosphere. While modernisation is still needed for redevelopment, this space makes a strong statement upon entering the building. There is ample room for adaptation and integration of new systems. Internally, the concrete structure does not show significant signs of damage, but the use of scanning technologies would be beneficial to better understand the current condition of the fabric and structure.



[bookmark: _Toc196598770]4.0 - The Role of Building Information Modelling (BIM) in Planning and Risk Mitigation

[bookmark: _Toc196598771]4.1 - Benefits During Pre-construction and Retrofit Planning
[image: BIM icon - vector illustration . building, information, modeling ...]BIM is a type of contemporary technological system that enables a central programme for any retrofit project to be mapped out. It is there to function as a digital shared knowledge resource hub for the buildings full lifecycle that incorporates the buildings physical and functional characteristics. It would therefore offer several opportunities during the Civic Centre’s retrofit stage of redevelopment (CITB, 2023).
BIM provides a great way of turning data into a comprehensive visualisation of proposed ideas, which allows the stakeholder to fully understand spatial, structural, and functional dynamics of a buildings retrofit before construction takes place. This is a significant risk mitigation because it allows the stakeholder to make and finalise on decisions prior to planning and management, therefore reducing financial implications (CITB, 2023). 
Clash detection is another benefit which identifies any clashes between mechanical, electrical, and plumbing systems, especially in retrofit projects where the existing plans often differ from the original building plans. As built drawings of older buildings may be out of date or inaccurate, so data collection through clash detection is crucial and can again, mitigate future risks like cost prior to construction (McPartland, 2016).
Please see appendix 1 in section 12 for a case study on using BIM strategies for a retrofit in South Wales.


[bookmark: _Toc196598772]4.2 - Risk Reduction Through Scanning and use of BIM
For a building such as the Civic Centre, current adoptions of technology would be highly effective at mitigating risk. Using BIM, as mentioned above, has its advantages, but adding to this, types of scanning data collection technologies would help to further improve our understanding of the building itself. Such scanning processes like LiDAR (Edwards, 2024) and photogrammetry (Izsak, 2025) create detailed and data rich 3D models which can map out potential irregularities, deterioration, and even thermal inefficiencies. Inputting this data into a BIM model can begin to outline a good foundation for the decision making of the retrofit planning. All of this information is collated and understood prior to any works taking place, thus, building in risk reduction. 

[bookmark: _Toc196598773]5.0 - BIM and Post-Construction Asset Management
[image: What is Asset Management in Maintenance? | All About Equipment Asset ...]BIM not only defines the ground works for the design and planning stages of a project, but it also plays an effective role in Post construction asset and facilities management. Implementing a Common Data Environment (McPartland, 2016) allows all project stakeholders like facilities managers and maintenance teams both in the present and future, to access and analyse the buildings information i.e. components, performance, and real time information. 
Three key operational benefits of this include:

Real Time Fault Diagnosis – With the use of sensors and connective links to BIM, the model can rapidly identify clear fault identification. This exponentially raises response times and therefore minimises disruptions of the building’s day to day operations (MArs BIM Solutions, 2024)
Operational Efficiency – By analysing and using the buildings performance data, such functionalities of the building like HVAC, lighting, heating etc. can be managed digitally, thus, optimising energy consumption, increasing the longevity of the components and enhancing overall consumer comfort (BIMCommunity, 2023).
Preventative Maintenance – BIM provides an asset tagging system for all model and asset components within a building. This gives the stakeholders the relevant information regarding a component and facilities a scheduled maintenance based on its lifecycle. This mitigates the potential for system failure and therefore increase longevity of the asset and the building (PBC Today, 2022). 
Incorporating these BIM management systems into the Civic Centre would enable an efficient repair scheduling plan, allow automatic inspections to occur, and reduce the cost of building maintenance whilst optimising the buildings performance. An asset management system is crucial to optimising and maintaining the Civic Centres advanced technological retrofit plan.
For a case study on integrating smart technologies into Welsh government local authority buildings please 12.2 – Appendix 2.




[bookmark: _Toc196598774]6.0 - Integrating Emerging Technologies in Building Performance and Lifecycle Analysis

[bookmark: _Toc196598775]6.1 – Integration of Smart Building Systems 
Smart buildings are identified by their use of sensors throughout the building to monitor various real time environmental and operational metrics, namely temperature, humidity, air quality, and occupancy. These systems learn and adapt to these human comfort levels based on actual usage within the building. This type of building intelligence can allow for things to operate only when needed, reducing overall usage (Construction Placements, 2023).
Inputting occupancy sensors (Construction Placements, 2023) into the Civic Centre would enable a dynamic control system to control lighting and HVAC systems to provide the energy where it is needed and not consumed elsewhere. Such energy systems have demonstrated energy savings of up to 30% in public building retrofits, as shown in the case study mentioned in 12.3 – Appendix 3.
Introducing this to the Civic Centre would be considered very cost effective. Managing and maintaining energy conservation while providing human comfort offers the building user an improved experience of the space without making too many physical changes. 


[bookmark: _Toc196598776]6.2 - Artificial Intelligence in Building Management
[image: AI in Construction - iFieldSmart Technology]Central to the future potential of the Civic Centre, Artificial Intelligence represents a major leap in how buildings can be managed and maintained. When integrated with existing BIM and smart systems, AI has the ability to not only interpret data but also learn from it, thus transforming the building from a static asset into a responsive, intelligent environment. From predicting when systems are likely to fail to recommending the best times to run energy-intensive operations, AI allows for a more efficient, cost-effective, and sustainable model of operation (OpenAsset, 2025).
AI has the ability to drive smart energy solutions by predicting demand and changes in occupancy and weather or suggest changes in usage to suit evolving public needs. These tools do not only maintain the building but will optimise it in real-time.
This evolution towards a prediction based, performance-enhanced model creates a fundamental shift in facilities management. However certain barriers must be considered, due to system complexity and implementation of costs. This Section outlines this and must be viewed within the broader conversation on feasibility and long-term value.


[bookmark: _Toc196598777]7.0 - Digital Twins and Lifecycle Performance Evaluation

[bookmark: _Toc196598778]7.1 - Concept and Application
A Digital Twin is as dynamic digital replica of a physical building that provides real time data to the stakeholder. Unlike traditional BIM models, digital twins are continuously updated with live data from sensors, allowing long-term performance forecasting. The Civic Centre would benefit greatly from this by tracking, evaluating and simulating thermal performance, HVAC performance and any potential lifecycle cost implications of upgraded renewable energy system integrations (Mohsen Attaran, 2023).  
Having such comprehensive data on a building would give the stakeholder the ability to make data informed decisions that allow for the balance of initial capital expenditure with long-term operational savings using renewable energy sources (Goswami, 2012). Not only would this aid the buildings assets and the stakeholder, but it would support the goals of carbon reduction massively. 


[bookmark: _Toc196598779]7.2 - Supporting Net-Zero Goals
Digital twins are particularly powerful in supporting net-zero carbon goals as they allow for real-time monitoring and testing of energy efficient assets. Some of which include, solar photovoltaic (PV) installation, passive cooling, heat pumps, each of which can be modelled for feasibility, impact, and return on investment, which again is beneficial for both the stakeholder and environmental considerations (Papadonikolaki, 2023). 
[image: Net Zero Operational Carbon One Pager]Currently owned by Swansea Council, the Civic Centre has the potential to become the epicentre of retrofit decisions for future local and national action plans and could further push the local area in the right direction. Should the Council decide to sell the building however, there may not be such pressure on developers to fulfil its potential in the field of smart technologies, losing leverage on future use of digital twin technology.
Primarily identifying the benefits of these advanced technologies gives indication to the potential for what could be achieved, not just the Civic Centre, but all over the country. However, taking into consideration time, cost, quality, environmental and heritage implications, any retrofit of this size and nature becomes exponentially more complicated than it appears. Section 8.0 considers a successful and effective way in which the Civic centre can be brought back to life, however, does not take into account for challenges and considerations that are just as important as the benefits. 


[bookmark: _Toc196598780]8.0 - Retrofit Strategy for the Swansea City Civic Centre
A successful retrofit of the Civic Centre must go beyond technical advancements to show a completely new transformation that is aligned with sustainability, community value, and long-term viability. The following table identifies a proposed strategy from research used to produce the report, that comprises five sequential steps for a potentially effective technologically advanced retrofit:

	Step
	Action
	Description & Purpose

	8.1
	Digital Survey and Data Capture
	· Use LiDAR scanning and thermal imaging to assess the thermal performance of the building envelope and identify any structural issues (Neuvition, 2024). 
· Deploy drone technology to inspect hard-to-reach areas, such as roofs and façades (DJI Enterprise, 2025). 
· The collected data can then be translated into a comprehensive BIM model, which will serve as the digital foundation for the project.

	8.2
	BIM Model Development and Retrofit Simulation
	· Construct a federated BIM model integrating architectural, structural, and MEP (mechanical, electrical, and plumbing) components. 
· Conduct simulations to evaluate factors such as energy efficiency, ventilation effectiveness, daylight penetration, and structural resilience. 
· Use data outputs to assess the feasibility and effectiveness of retrofit interventions, including triple glazing, HVAC upgrades, or green roofing solutions (Maedeh Motalebi, 2022). 

	8.3
	Integration of Smart Systems
	· Install sensor devices across HVAC, lighting, and security systems to enable intelligent, real-time monitoring and responsive building operations.
· Employ wireless sensor networks to reduce installation disruptions. 
· Centralise operational oversight via a Building Management System, enabling data-driven control of building functions (Goswami, 2012).

	8.4
	Digital Twin Implementation
	· Connect live sensor data with the BIM environment to establish a real-time digital twin of the building. 
· This tool allows facilities managers to simulate future scenarios, identify maintenance needs in advance, and optimise building performance throughout its lifecycle (Papadonikolaki, 2023).
· Provide targeted training to operational staff to ensure effective use and long-term sustainability of the system.

	8.5
	Renewable Energy and Sustainability Upgrades
	· Implement clean energy technologies such as solar photovoltaic (PV) panels, battery storage solutions, and potentially ground-source/air-source heat pumps.
· Upgrade materials and systems to include smart glazing, low-carbon construction materials, and passive ventilation.
· Integrate BIM-based Life Cycle Assessment tools to measure embodied carbon and make informed sustainable procurement strategies (UCEM Articles, 2024).



All of the outlined steps represent opportunities to enhance the retrofit process through the integration of advanced technologies. While the rapid evolution of these tools makes them increasingly adaptable and implementable, their successful application depends on more than just their technical benefits. A range of external factors such as cost, feasibility, heritage constraints, and organisational capacity must also be considered. The following section highlights key challenges and critical considerations that will ultimately determine whether a retrofit of this scale is viable and justifiable.


[bookmark: _Toc196598781]9.0 - Challenges and Considerations
Retrofitting the Swansea Civic Centre has both opportunities and challenges when considering the integration of BIM and smart technologies. Due to the age of the building, the Civic Centre requires extensive upgrades to meet modern sustainability and functionality standards. However, the integration of advanced technologies in an older structure comes with technical, financial, and logistical considerations. The table below explores these challenges, including outdated building information, degraded fabric, the complexity of integrating smart systems, and the need to balance heritage sensitivity with modern improvements.




	Incomplete Building Information
	The Swansea Civic Centre’s original construction records are likely outdated or incomplete. Comprehensive LiDAR scanning and photogrammetry would be necessary to generate an accurate BIM model to inform retrofit planning.

	Degraded Building Fabric
	Exposure to coastal conditions has likely caused significant weathering and salt corrosion. Thermal imaging and material assessments are essential to identify structural issues and prioritise repairs to the external fabric.

	Integration of Smart Technologies
	Retrofitting modern smart systems into an older building presents technical challenges. The use of wireless, modular systems would help minimise invasive works and protect the existing structure during installation.

	Data Management and Interoperability
	A range of smart technologies can introduce interoperability issues. To ensure seamless integration, open data standards such as IFC and a common data environment would be crucial.

	Heritage Sensitivity
	Although not listed, the Civic Centre carries cultural and civic value. Digital twin technology could allow simulation of retrofit interventions to ensure improvements are both effective and sensitive to the building’s appearance.

	Minimising Operational Disruption
	As the Civic Centre remains operational, retrofit works must be carefully phased. 4D BIM sequencing could help schedule construction activities around building occupancy to reduce disruption to public services.

	Cost and Long-Term Maintenance
	Retrofitting with smart technologies requires substantial investment. BIM-enabled cost simulations would support prioritisation of high-impact upgrades, while a live BIM model would assist with predictive maintenance and future asset management.




[bookmark: _Toc196598785]10.0 - Conclusion
The Swansea City Civic Centre represents both a challenge and an opportunity. As a prominent yet currently underutilised civic building, it has the potential to become a national example of sustainable retrofit and digital transformation. By integrating BIM, AI, smart systems, and digital twin technologies, the Civic Centre can transition from an outdated asset to a smart, responsive, and environmentally responsible facility.
This digital retrofit approach not only supports improved energy performance and lower lifecycle costs but also enhances civic engagement and public service delivery. Crucially, it provides a blueprint for similar retrofit projects across the UK public sector, highlighting how projects such as this can be revitalised to meet 21st-century standards. The leading consensus then, is that with the right input from both people and technology, the Civic Centre can strive as a modern example of what is yet to come. 
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12.1 – Appendix 1
The following links provides a case study on a traditionally built Welsh house that has been retrofitted using the BIM processes, identifying the potential for what can be achieved. The study shows graphs and a variety of metrics to show the change between the before and after of the project. Please see the link below for more information.
https://stbauk.org/wp-content/uploads/2023/10/Ton-Pentre-Solid-Wall-Insulation-Case-Study-2023.pdf 
[image: A screenshot of a home
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12.2 – Appendix 2
This case study talks of a new Welsh government system for local authority buildings, which incorporates a new toolkit for stakeholders to use as a way of improving the asset and facilities management of a building. The first image below shows the purpose of this new CLAW toolkit system, While the second image demonstrates further case studies that have incorporated this system, showing the benefits. Please see the link below for more information.
https://www.cewales.org.uk/files/7514/5613/5025/2._Business_Case_Study.pdf
[image: A document with text on it
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12.3 – Appendix 3
This case study gives proof that retrofitting can be, given the right tools, more beneficial that building new. Although based in Singapore, the effects and ideas are the same and show how a 22-year-old block of apartments can be retrofitted to help the stakeholders save money on energy bills and make it a more efficient building. Please see the link below for more information.
https://www.reuters.com/sustainability/climate-energy/how-choosing-renew-over-building-new-is-saving-keppel-money-carbon-2024-05-21/
[image: A screenshot of a website
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12.4 – Appendix 4
This case study based in London gives an example of a situation where due to various implications regarding the retrofit project, the project significantly under performs and have constant technical issues, it is not energy efficient and is costing more to run than previously. It is an example to take into account as such improvements may not benefit a building if not retrofitted using the right expertise, or the right systems are not in place. Please see the link below for more information.
https://www.lbeg.org.uk/insights/retrofit/
[image: A screenshot of a green and white website

AI-generated content may be incorrect.]
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Purpose

The purpose of this document is to support technical officers articulate a coherent
explanation and business case for the efficiencies and savings that can arise from the
deployment of a BIM enabled approach on the creation and effective use of Built
Environment assets.

This guide has been prepared following a series of CLAW workshops to introduce Building
Information Modelling (8IM) to CLAW and prepare an All Wales BIM Toolkit. This is part of
suite of documents which support cross authority client competency and consistency to
deliver BIM in line with Welsh Government aspirations. Itis a base from which each
authority can develop their own local and project specific variations. The documentation
has been drawn together s the output from a series of workshops contributed to by
various CLAW members and does not represent advice or the opinion of any single party.

The guidance has been created with the input and influence of Constructing Excellence
Wales and the Welsh BIM working groups and aligns directly to the Welsh Govt
Procurement Strategy, which mentions BIM , and the outputs and targets of the All Wales
‘working groups which align directly to the mandation dates of March 2016 for adoption of
Level 2BIM.
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Case Studies

Evidence being compiled from projects in the UK and Europe that have adopted BIM
demonstrates significant savings in both the capital phase of the project and the on-going
maintenance.

Local Authority clients in the UK have recorded:

Reductions in risk allocation and risk allowance totalling 1.25%.

« The ability for the client and construction team to properly understand a project early.
in the process means BIM projects will have a shorter programme duration, which is
a5 much as 25%, with the resultant cost/budget savings.

+ A10%cost saving on the installation of a lft and stair core in a refurbishment project.

+ Anumber of North Wales SME organisations have gained competitive advantage
having invested in BIM technology, process and expertise ~ further exemplars are
expected from other Welsh frameworks from future Welsh frameworks

« significant reductions in cost and disruption to the public on simple maintenance
tasks such as It repairs and plant replacement.

« significant cost reduction for mundane tasks such as light bulb replacement.

A major contractor working with BIM on projects in the UK and Europe has recorded,

« Areturn on investment of between 5 and 10 to 1 where 1 s the cost of hardware,
Software and BIM process training.

 Clashes{often measured in 100's)in the build process typically cost £5000 per clash.
BIM has been proven to eliminate 80% of clashes which arise from a traditional

design process.
« significant savings in waste have been realised. Measured against industry norms a

reduction in waste on BIM projects of between 5% and 18% has been recorded.
These figures clearly have a positive impact on carbon reduction targets.
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Industry Insight from Ethical Corporation Magazine, a part of Thomson Reuters.

ich houses the company's real estate division, cost US$2.6 million and lopped 30% of

“The sustainable renovation of the Keppel Bay tower,
ts energy usage to make it Singapore’s first zero-energy commercial uilding. Keppel/Handout via REUTERS

Summary

« Renovation of 22-year-old Keppel Bay tower preserved 40,000 tonnes of embodied carbon
« The 18-storey commercial building first in Singapore to be rated zero-energy
« Solar film on facade and photovoltaics helps offset 2% of tower's energy consumption

« Tenants benefit from 30% cut in energy bills, and involved in further energy efficiency schemes
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Palestra retrofit case study
from TfL

First published in the CIBSE Journal, March 2019

Palestra is an unusual building. The top three floors of this visually striking office block in Southwark,
London, form a box that cantilevers out over the raking, glazed facades that enclose the nine lower
floors. These, in turn, are held aloft by a series of angled columns above the building’s entrance.
Palestra was designed as a speculative 37,400m? office building by architect Will Alsop. It opened in
2006, rated Breeam Very Good.

The scheme’s building services are as unusual as its architecture. In 2007, the London Development
Agency (LDA) and London Climate Change Agency (LCCA) occupied two floors, and installed a 63kWp
photovoltaic array on the roof, along with 14 micro-wind turbines, rated at 1kW each.

Soon afterwards, Transport for London (TfL), which s responsible for the day-to-day operation of the
capital’s public transport network, took the lease for the remaining 10 floors, to house 2,500 of its staff.
TfL’s subsequent fit-out resulted in the two organisations trying to turn Palestra into a showcase of




