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[bookmark: _Toc227950398]Introduction 
In 1992 the UN Conference on Environment and Development stated in Principle 11, that environmental standards and management objectives should be met within effective environmental legislation by individual states, recognising that standards in some countries may be inappropriate for others (The United Nations Conference on Environment and Development, 1972). 
Britain led the way with the development of BS7750, the first national standard in Europe for Environmental Management Systems, providing guidance on managing environmental performance for organisations (Ferguson et al., 1995).  However, in 1996, the International Organisation for Standardisation (ISO, 2024) created ISO 14001 superseding BS7750 and became the internationally recognised standard, providing the framework for Environmental Management Systems (EMS). 
An EMS is an entirely voluntary process that demonstrates an organisation’s commitment to continuous environmental improvement to meet the internationally recognised standard ISO 14001. While ISO sets the standard, it is an independent certification body such as Eco-Management and Audit Scheme (EMAS) in Europe, and The Green Dragon in Wales. 
With a strong focus on leadership, the most senior level leaders are responsible for ensuring adequate staffing levels, appropriate training and enough funding are available for the effective implementation of an EMS (Croner, 2025b).
An EMS is based on the Plan-Do-Check-Act cycle which, is a four-step method that identifies a goal or purpose and defines its success (Plan), tests the plan (Do) monitors and evaluates it (Check) and implements changes (Act) for continuous improvement (Patel and Deshpande, 2017). Figure 1 shows the PDCA cycle for a typical EMS. 
[bookmark: _Toc227950419][image: ]Figure 1 Lecture slide taken from Cunningham, (2026)

Green Dragon Level 5 is comparable to the standard ISO 14001 are considered as UWTSD are certified to Level 5 with Green Dragon and can be compared to similar organisations such as Swansea University that utilise ISO14001. 


[bookmark: _Toc227950399]Scope and Methodology 
While the EMS covers all of the Welsh Campuses within the remit of UWTSD, the internal audit focussed on Swansea Campus. The sites (noted in Appendix 1.1) were assessed by a student led assessment team who conducted a general walk around of departments, interviewing both staff and students where possible and talking notes and photographs for the report. The EMS itself was reviewed alongside previous year’s audits for comparison. This report follows an audit of the EMS processes within UWTSD and focusses on the aspect of ‘Energy Consumption’ as it is the first topic mentioned within the Environmental Policy as well as having the highest-ranking significance in the Aspects and Impacts register, mentioned within the report. 

The scope of this report assesses the Environmental Policy (University of Wales Trinity Saint David, 2022), and Aspects and Impacts Register (Merebeck, 2023) typically found in the planning stage of an EMS, Communication aspect of the ‘Do’ stage before assessing findings of an internal audit which is part of the ‘Check’ stage. The ‘Act’ stage with the management review is not covered under this report. Maybe it should be because something isn’t working. 
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[bookmark: _Toc227950401]Documentation
Green Dragon has five levels of accreditation:
Level 1 demonstrates a ‘Commitment to an Environment Management System’. This fundamental task is to devise an Environmental Policy whereby the organisation publishes their commitment to protect the environment through a series of relevant objectives, commit to fulfil all legal objectives and to continuous improvement. UWTSD’s Environmental Policy achieves all of the above, for example, it commits to ‘Reduce energy consumption and associated carbon equivalent emissions across the Group; Reduce water consumption; maintain commitment to pollution prevention and complying with all relevant environmental legislation or sector best practice’ (University of Wales Trinity Saint David, 2022). Unfortunately, it gives the impression through its basic Microsoft Word document that it is already not particularly committed. Especially when it can be compared to that of Swansea University’s (Swansea University, 2025b), Pricewatehouse Coopers’ (Hunt, 2024) or Natural Resources Wales’ (Pillman, 2023) where they are either a webpage or a PDF and written with enthusiasm and conviction. With communication (both internally and external) being a key element of an EMS, it seems it might have fallen at the first gate. It would be expected that the Green Dragon certification through Groundwork, (2024) would provide guidance for continuous improvement on this.
To assist the next stage, the Initial Environmental Review can provide a baseline assessment of the university’s activities and processes, to evaluate and compile a register of environmental aspects and impacts. It is the aspects and impacts register that lays the foundation and direction for the EMS. 
An environmental aspect is described as an organisation or the university’s activities or services that interact with the environment, such as air emissions or use of natural resources, whereas the impacts are the changes to the environment whether beneficial or adverse resulting from the university’s aspect such as pollution created from air emissions or the depletion of natural resources (Croner, 2024). Direct or indirect aspects are categorised depending on the element of control or influence, for example the use of energy is an indirect aspect due to the varying resources, e.g. coal fired power vs solar power. 
The impacts and Aspects register is a Microsoft Excel spreadsheet (Merebeck, 2023) with 30 Aspects covering elements such as ‘Use of Natural Resources’, ‘Waste Management’ and ‘Pollution Prevention’ among many others. It would therefore be necessary to prioritise the Aspects and Impacts Register by order of significance which, can be calculated in a number of different ways. Significance can be calculated through a risk assessment style analysis similar to Vanguard Management Systems, (2026) in Figure 2 which is similar to that of UWTSD’s. However, UWTSD has gone a step further in assessing the legal implications, and stakeholders as well as environmental consequences (Figure 3) which offers more insight into how well the university understands its impacts. 
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[bookmark: _Toc227950420]Figure 2 Vanguard Management Systems, (2026) Significance of Environmental Impacts. 
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[bookmark: _Toc227950421]Figure 3 UWTSD Impact Significance Calculation (Merebeck, 2023)

Figure 4 shows that energy use is at the rated as the highest significance which reflects that energy used operationally, for power, heating and cooling buildings contributes to 28% of global energy related emissions (Reihaneh Aghamolaei and Marzieh Fallahpour, 2023). 
Frustratingly though, when cross referencing the compliance register/ legislation associated with the ‘Use if mains electricity and gas’ aspects, the following codes are seen, ECC06/ ECC09/ ECC11 / ECC14/ ECC15/ ECC19/ SRS02. 
Codes ECC11/ ECC15/ ECC19 were not in the legal compliance register. 
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[bookmark: _Toc227950422]Figure 4 UWTSD Aspects and Impacts Register
Aspects may have more than one impact on the environment and should also be considered, for example UWTSD generates some of its own electricity through solar P.V. (a total of 423,241 kWh in 2025 evidenced in the next section) and has stated its indirect impact through materials used in manufacture. The significant positive impacts that this aspect has on the environment through the use of renewable energy is not reflected with enough importance in the way that the register has been designed. The result is a significance score of 36 which is graded as a medium (Figure 5) due to its use of materials in manufacture, however Figure 6 shows the lifecycle of GHG emissions of solar PV compared to fossil fuels (Silva and Raadal, 2019), which leads to questions around the significance of this impact. 
If a system were adopted similar to that of Bristol University’s (Haywood, 2025) significance calculator (Figure 6) where it includes negative scores, it would perhaps reflect its positive impact on the environment.   
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[bookmark: _Toc227950423]Figure 5 Aspect 27 On-site energy production with significance score of 36
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[bookmark: _Toc227950424]Figure 6 Lifecycle GHG emissions for solar vs fossil fuels (Silva and Raadal, 2019)
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[bookmark: _Toc227950425]Figure 7 Bristol University Aspects and Impacts Significance calculations (Haywood, 2025)




[bookmark: _Toc227950402]On-site production of energy

In line with the principles of continuous improvement, it is evident from the solar pv dashboard (Merebeck, 2025) that the university has been steadily increasing its solar array which offers measurable reductions in carbon emissions through decreased reliance on fossil-based fuels as an energy resource. 
Looking at the data from the solar pv, the generation of solar energy has more than tripled in Swansea from 2023-2025 as can be seen along the bottom row of  Table 1. However, the overall impact will depend on the proportion of energy met. It is clear from Graph 1 that consumption during summer has dropped dramatically, however without understanding the energy efficiency of the building it is difficult to draw a comparison. 

Table 1 Annual solar pv generation (Merebeck, 2025)
	Annual Summary
	
	
	
	
	

	Year
	2023
	
	2024
	2025
	2026

	Total_kWh
	199,491 kWh
	
	333,142 kWh
	638,642 kWh
	15,173 kWh

	Total_Savings
	£63,346
	
	£91,952
	£147,860
	0 kWh

	Annual increase kWh
	 
	
	67%
	92%
	-98%

	Annual increase £
	 
	
	45%
	61%
	-100%

	
	
	
	
	
	

	Campus
	2023
	
	2024
	2025
	2026

	Carmarthen
	9,745 kWh
	
	10,441 kWh
	78,053 kWh
	3,212 kWh

	Lampeter
	62,659 kWh
	
	94,803 kWh
	137,347 kWh
	2,299 kWh

	Swansea
	127,087 kWh
	
	227,897 kWh
	423,241 kWh
	8,499 kWh




         
Graph 1 Showing generation v consumption in IQ Building from solar dashboard (Merebeck, 2025)

In the Green Dragon audit (Merebeck, 2026) dated December 2025 it was highlighted that the Display Energy Certificate (DEC) had expired for seven of the sites within UWTSD Group, however it was strange that Swansea was not mentioned at all. During the student led audit, photographs were taken which showed that three out of four buildings in Swansea that were audited the DEC had expired. It is stated in the aspects register under code ECC06 which refers to ‘The Energy Performance of Buildings (England and Wales) Regulations 2012’. This legislation states that “All buildings with a total useful floor area above 250m2 will need to have a DEC. A DEC must be displayed in a prominent location.” (UK Government, 2024). The university is found to be non-compliant in several buildings and has been non-compliant in IQ Building for some time. It was noted during an internal audit in IQ and Dynefor conducted by Robert Saunders on 2/10/2025 (Saunders, 2025) however, doesn’t appear to have been picked up by the Green Dragon audit despite it covering Swansea and assessing aspects such as F-Gas. 
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[image: ][bookmark: _Toc227950426]Figure 8 Dynefor DEC expired 31/8/2025
Figure 9  DEC validation dates Green Dragon audit Saunders, (2025)


Furthermore, it appears that the energy efficiency of IQ has been progressively getting worse with the score regressing by almost 33% from 2020- 2022, the opposite of continuous improvement. 		                           
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Figure 10  IQ Building DEC expired 3/11/2023
[bookmark: _Toc227950403]Training and Communication
In the Dylan Thomas Centre were several instances of concern in relation to energy where there is photographic evidence (Figure 8) of all of the lights being left on in a large and unoccupied room, this room also had the air conditioning on, along with most of the radiators. 
[image: ][image: ]
Figure 11 Vivian Hall in DTC, lights on, a/c on, radiators on, not in use 	Figure 12 Hole in window frame in DTC

Through interviews with staff members in the building, there are issues with the age of the building and that it runs off several different heating systems but that doesn’t explain why all of the systems are on, heating and cooling a large room simultaneously. Many of the staff in the building work together in one office to conserve energy, using oil filled radiators because the heating system was inefficient. The issue was compounded by single pane windows where one of the window frames had a hole big enough to feel a breeze through as can be seen in Figure 9. 
Many of the department staff that were interviewed had no idea what an EMS was or had even heard of the Green Dragon certificate, however most departments were conscious of how their activities impacted on the environment. For example, in Dynefor Building materials used were often sourced as offcuts discarded from other companies such as Clarkes shoes donating leather that would otherwise been disposed of. The ceramics department sourced materials from the ground and would often look for discarded waste to use in projects. Most were driven intrinsically towards sustainability with only one department having been taught about sustainability as part of their module. In the CWIC workshop a lot of the waste from projects was sawdust and this was collected within the department and given away rather than disposed of. It was another intrinsically motived at action rather than policy / training driven. That said, the sawdust was of such a small amount it might not have been worth writing into a policy. However, these positive actions of staff members are not recognised and therefore success cannot be celebrated and poses a risk of demotivating the positive actions of people within the organisation resulting in less circularity within the economic environment. 
Furthermore, despite there being a training policy related to the Environmental Aspects, Environmental Management System and the commitments given in the Environmental Policy (Merebeck, 2022), not a single member of staff were aware of it, let alone completed any training related to this. 
[bookmark: _Toc227950404]Root cause analysis 
These findings should be highlighted and reported on annually, the that this hasn’t been done brings the efficacy of the EMS into question as the fundamentals of an EMS should be for the senior leadership of the organisation to ensure that there is adequate staffing, resources and training provided to implement an EMS and for the organisation to show continuous improvement in all areas that are covered by the EMS. 
Documentation should be clear and easily navigable. The lacklustre Environmental Policy, missing legislation links and failure to meet targets such as updating the DEC’s (failure of which is non-compliance with the law) point to a lack of resources for these tasks to be carried out with the high standard that would be expected from ISO14001. 
That staff implement their own environmental initiatives is fantastic, but this should be secondary to policy driven initiatives, indicating again a lack of resources from higher management.  
Communication and Training are paramount for continuous improvement, an EMS is not a framework that should or could be accomplished without everyone in the organisation knowing, understanding and most importantly contributing towards a more sustainable future. Leaving lights and heating/colling systems on unnecessarily is a symptom that these elements are missing. If the leaky bucket that the Dylan Thomas Centre appears to be in terms of energy wastage isn’t a high enough priority then again, training and resources appear to be the cause. 
The implementation of extensive solar panel arrays across Swansea show a clear drive to reduce the reliance for on-grid electricity, however, there is a lack of clear measurable targets published and they don’t subsidise the energy inefficiency of buildings. 

[bookmark: _Toc227950405]Recommendation 
Update Green Dragon Award on website – currently the 2025 version and awaiting updated certificate. 
An annual report published on the success of the EMS, stating what measures have been taken and how they were met or the challenges that were faced if they haven’t. Transparency and communication need to be highlighted. Stated in 01-UWTSDG EMS ESP Manual that there will be an annual report, but this isn’t available. In contrast, Swansea University’s website is easy to navigate and their EMS Environment Report 2025 where previous non-conformities, goals and actual achievements were published (Swansea University, 2025). 
Update documents throughout EMS such as the Environmental Policy, and Legislation/Compliance register.
Provide training to  staff and the resources for it to be carried out. 
Look at assessing the buildings efficiency using an energy use intensity in kWh/m2 approach within buildings, especially IQ as discussed in (Quevedo et al., 2024). 
Consider a more stringent framework to fully adopt ISO14001 rather than Green Dragon.  

[bookmark: _Toc227950406]Appendix 

1.0 Assessment ReportAssessment Report                        [image: ]
Green Dragon Environmental Standard 2016 

Organisation Name: University of Wales Trinity Saint David Group (Trinity Saint Davids University, Coleg Sir Gâr & Coleg Ceredigion (CSG-CC).
Scope of audit: Buildings within the Swansea Campus at UWTSD, excluding all other campus’
Contact Name: Catherine Parnaby
Contact Address: SA1 Waterfront Campus, Swansea SA1 8EW.
Description of organisation activities within audit scope:	Provision of a range of further and higher education services across University/Further Education campuses in South Wales. 
UWTSD Group Sites within the scope of the audit:  UWTSD Swansea Campuses (IQ Centre, Swansea Business Campus, Swansea College of Art). 
Site visited (1): CWIC workshop and Environment Lab in IQ Building
Site visited (2): Café, Student Union and other offices and rooms within Dylan Thomas Centre
Site visited (3): Engineering Department IQ Building 
Site visited (4): Dynefor Building
Standard assessed: Green Dragon 2016
Assessment Type:	Student led internal audit
Assessment duration: 8 days
Recommendation: Level 5 Re-certification
Next Audit Date: March 2027
Audit Report Version Number: 1
Lead Auditor Name: Catherine Parnaby 		
Auditing organisation	ACNA6002
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Module ACNA6002: 2025 / 2026 The PDCA cycle: Key elements 12/01/2026

An EMS typically contains the following key elements:

P: Plan + Planning most critical and intensive
Environmental policy element - typically accounts for 40% of
Environmental Aspects and Impacts the overall tasks
Legal (and other) obligations *  Ensures that the system is fully
Objectives and targets considered and scoped out from the
Management Program beginning
*  Ensure the outcomes match the
intended objectives, and revise
accordingly for the subsequent
iteration D: Do
A: Act Structure and responsibility
Management Review Training and communication

Operational Controls
Documentation

+ Implementation and operation

C: Check
Monitoring, measuring and records
« Processes required to maintain a Auditing

functional EMS
A. Cunningham Lecture 10: EMS Plan Do Check Act Slide 5 /27
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Impact Criticality (S 1)  

Likelihood of  Occurrence (L)  Consequence Rating  

Catastrophic  Major  Moderate  Minor  Negligible  

Almost  Certain  25  20  15  10  5  

Likely  20  16  12  8  4  

P ossible  15  12  9  6  3  

Unlikely  10  8  6  4  2  

Rare  5  4  3  2  1  
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Aspects Reference

Aspects Category

Aspect

Normal / Unusual/ 

Emergency

Activities Environmental 

Impact Description 

Link to Sustainable 

Development Goal

Impact Type          

Direct/ Indirect 

Environmental 

Impact  

Impelemented 

Controls -                          

System / 

Operational 

Procedure

Compliance 

Register; 

Legislation                                                                

Signifiance evaltuation score 

Objectives and Target

Legislati on Stakehol ders Environ mental  Impact 

Sub Total

Frequen cy Control

Sub Total

A01 Use of Natural 

Resources

Use of mains electricity Normal Operating 

electrical 

appliances - 

process 

machinery, 

computing 

equipment, space 

heaters, water 

heaters, kettles, 

cooling units. 

Resource 

depletion through 

generation of 

electricity from 

fossil fuels. 

Indirect air 

pollution – 

greenhouse gas 

emission, 

particulates and 

acid rain.  

Indirect (1.1/2.1/3.1-

UWTSDGEMS) 

(1.2/2.2/2.3/3.2-

UWTSDGEMS)

ECC06/ ECC09/ 

ECC11 / ECC14/ 

ECC15/ ECC19/ 

SRS02

3 4 3 10 5 3 8 80 Reduce energy consumption and associate carbon 

equivalent emissions for the Group, described 

within a single Carbon Management Plan. 

Minimise pollution risk and avoid preventable 

pollution.

A02 Use of Natural 

Resources

Use of mains gas Normal Heating of Group 

buildings, 

powering 
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heating 

Resource 

depletion through 

generation of 

electricity from 
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Indirect air 

pollution – 

Indirect/Direct (1.1/2.1/3.1-

UWTSDGEMS) 

(1.2/2.2/2.3/3.2-

UWTSDGEMS)

A02/ ECC11/ 

ECC06/ ECC09/ 

ECC14/ ECC15/ 

ECC19/ SRS02

3 4 3 10 5 3 8 80 Reduce energy consumption and associate carbon 

equivalent emissions for the Group, described 

within a single Carbon Management Plan. 

Minimise pollution risk and avoid preventable 

pollution.

Consequences Likelihood
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Life cycle GHG emissions of renewable and non-renewable electricity generation technologies

Part of the RE-Invest project

1400

1200

1000

800

600

g CO,-eq./kWh

400

200

Figure 21 Summary of the GHG emissions for the considered electricity generation technologies
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Operational rating

University Of Wales Trinty St Davids

Energy performance operational rating
“The building's energy performance operational rating is based
on its carbon dioxide (CO2) emissions fo the last year.

Itis given a score and an operational rating on a scale from A
(lowest emissions) o G (highest emissions).

“The typical score for a public bulding i 100, This typical score
gives an operational raiing of .

Score | Operational rating  This building _Typical

This builing's energy use

(e
3 November 2023

falc unti

i useful 0.69 square metres

Previous operational ratings

oae Operatona ratng
Noveber 2022

November 2021 P oic
November 2020 <a

Total carbon dioxide (CO2) emissions

“This tels you how much carbon dioxide the buiding
emits. I shows tonnes per year of CO2.
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Assessment detais
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