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Rates of window glass replacement in historic buildings: A bespoke 

computational analysis approach for Scottish Planning Authorities Listed 

Building Consent data 

 

Abstract  

Since the Middle Ages advances in manufacture and chemical processes have 

improved standards of window glass production. This can be identified through 

decreasing levels of visible imperfections in window glass made ostensibly, prior to 

the 1950s. The importance of retaining historic window glass cannot be understated 

with the inherently imbued cultural, aesthetic and historical value.  

Windows are the element of historic buildings most at risk from replacement by 

newer equivalents. In order to quantify the extent to which historic windows are 

replaced, we rely on data published by local authorities. However, this data can be 

difficult to access and analyse due to the disparate and complex nature of local 

authority websites. 

Here we introduce a bespoke computer programme, written and developed 

specifically to extract planning data with its disparate and multifaceted parameters. 

The programme enables trends in window replacement over time to be discerned.  

Within local authorities, both general planning and listed building applications 

related to windows have a high approval rate. Listing appears not to offer significant 

protection for windows.   

Despite the promotional efforts of national and international heritage organisations in 

favour of repairing and upgrading existing windows, in practice these appear to have 

little effect at local level.    

Keywords: Heritage; Glass; Glazing; Listed Building; Planning 

 



 

3  

Introduction 

Cultural significance is defined in the Burra Charter (1999) as ‘aesthetic, historic, scientific, 

social or spiritual value for past, present, or future generations’.1 Protecting the aesthetic 

and historical value of the built environment was first introduced in the UK by the Society 

for the Protection for Ancient Buildings’ Manifesto 1882.2 The Manifesto asserts a 

’Repair not Restore’ approach so future generations can enjoy the built environment as it 

was intended. Consequently, all international charters such as (see ICOMOS, Athens, 

Appleton, Burra, etc. …) also assert primary philosophical tenets espoused by SPAB such 

as minimal intervention, like for like materials replacement and , respect for historic patina. 

, etc.,3-7  

These philosophical tenets should be used during the decision-making process for work 

which impacts the historic built environment.8,9 One such material which is often 

overlooked for its historical value is window glass.10  

Today flawless window glass is taken for granted, acting as a shield from the external 

elements and creating undisturbed views of the outside world.11 Yet prior to the 1950’s 

and the introduction of float glass by the Pilkington brothers, glass was not flawless or 

absolutely clear.12 Variations in glass range from striations, bubbles, tint, thickness, and a 

‘shimmering’ effect, all of which can impact the overall aesthetic of buildings.13,14  These 

variations represent technical and chemical innovations in glass manufacture, with each 

variation displaying an alteration in the industry standard for window production.15  

Arguably, the biggest threat to the retention of historic window glass in properties is uPVC 

windows. The increased uptake of uPVC windows is ostensibly associated their marketing, 

ultimately being sold on the premise of minimal (or no) maintenance and high life cycle of 
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longevity, acoustic insulation and thermal comfort. The replacement must be seen within 

the context of perceived performance of traditional windows, for example a timber sash 

and case in Scotland, or a steel Crittall window in England, which require regular 

maintenance for upkeep.16 Additional marketed benefits of uPVC windows is the reduction 

of heat loss and associated lower fuel cost (and by extension CO2 emissions) when 

compared with single glazed timber sash and case windows commonly encountered in 

buildings constructed before 1919.17  

uPVC windows desirability is also associated with their perceived low cost, but studies 

have shown that timber windows have a lower lifetime cost along with being made from a 

sustainable resource.18 A life-cycle cost study highlighted that timber windows initial and 

lifetime cost (£50 and £146, respectively) is lower than the cost associated with uPVC 

initial and lifetime cost at £142 and £172, respectively.19 Importantly, uPVC is often 

described as one of the worst options for the environment, as production, service life, and 

disposal all having negative impacts on the environment.20  

While marketing has made uPVC windows a ‘desirable and cost-effective’ alternative, the 

use of these windows cannot accurately reproduce the aesthetics and character of historic 

windows, making them an unacceptable for replacement windows in listed buildings or 

buildings in conservation areas.21  

Performance enhancement for energy efficient traditional windows includes the use of 

heavy curtains, secondary glazing, and double glazing; all which allow for the retention of 

the original traditional windows.22  These options reduce heat loss and improve the U-value 

(a measure of thermal transmission through materials), both factors which are used to 

describe energy efficiency.  
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Compared to other historically important building materials, such as stone, metal and 

timber, window glass is more susceptible to replacement and loss. As such it is perhaps the 

most vulnerable building material within historic buildings.  

This work attempts to quantify the rate of traditional window loss in Scottish traditional 

buildings through the use of planning applications.  

 

Statutory Protection for Historic Buildings in Scotland 

While national and international organizations recognized the importance of protecting the 

built environment, the destruction of towns during World War 2 led to the creation of 

’statutory lists’ of buildings with special architectural or historic interest through the 

Town and Country Planning (Scotland) Act 1944 (and 1947).These Acts were the first of 

its their kind to ‘’protect’ buildings of interest from unnecessary change, with the Town 

and Country Planning Act 1968 making it necessary to obtain listed building consent (LBC) 

before undertaking works that would alter the historical or architectural character, including 

interior, exterior and curtilage.  

Protecting buildings of special interest (architectural or historical) are categorized as a 

‘listed building’ (or a building within a conservation area) which helps to ensure that 

special consideration is taken prior to work being undertaken on these buildings.  Listed 

buildings in Scotland contain architectural or historic interest which helps to add to 

Scotland’s heritage and history, and are subdivided into 3 categories to represent their 

relative importance. A brief explanation of these categories is shown in Table 1. 

TABLE 1 
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In Scotland 20% of the housing stock represents buildings pre-1919 (approximately 

450,000 buildings) of these only listed buildings, enjoy statutory protection, meaning many 

windows in buildings can be replaced without any permissions needed.23 Similar to listed 

buildings, ’Conservation Areas’ (over 600 in Scotland) include “historic land, battlefields, 

public parks, designed landscapes or railways but most contain groups of buildings 

extending over areas of a village, town or city.”24 Conservation areas are defined to 

maintain groups of buildings which have special architectural or historical interest. Yet no 

application is needed for work being done in a conservation area as long as it is a ‘like-for-

like’ replacement. Guidance from Historic Environment Scotland and individual councils 

encourage the use of appropriate materials, but without monitoring from a council, historic 

materials are likely to be lost due to inappropriate replacements, or the assumption that a 

replacement is needed.25  

While the goal of protecting both the architectural and historical aspects of buildings, 

window glass is often overlooked as having traits which contribute to the character and 

aesthetics of the building, thus leading to unsympathetic modern replacements, such as 

uPVC frames for timber ones. While guidance (International and National Charters, Historic 

Environment Scotland Guidance Notes, Historic England guidance, and local planning 

authority guidance notes) all state that historic windows should be maintained and 

preserved, avoiding the need for modern replacements, this is often not the case.  

 

Capturing Listed Building Consent data 

Local authorities record all planning and LBC applications, with this information being 

publicly available. This planning data has been utilised to better understand the rate and 
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rationale of window replacements in Scotland. Local authorities publish the outcomes of 

their applications online, such that members of the public or other interested parties may 

see the number of applications is approved or deniedrefused. However, the volume and 

variation in presentation format of published data pose problems for researchers attempting 

to directly compare and ultimately undertake an analysis of the records.  A bespoke 

computer programme was developed that allows large amounts of planning data to be 

extracted from the published online information and synthesized it in such a way as to 

allow for greater levels of analysis and comparison of results to be achieved. 

This programme facilitates those wishing to analyse substantial volumes of existing planning 

data and is of use to industry and academic research alike. This programme also enables the 

first in-depth evaluation of the planning authorities’ records in Scotland determining their 

efficiency in protecting historic fabric. It also examined how the structuring of data for 

applications for the conservation area and listed buildings is undertaken. 

 

Methods 

Currently, users wishing to undertake an in-depth examination of the planning data are 

required to manually search through the planning authority website for data. Practically, 

users manually extract data adopting a copy-and-paste technique that is then subsequently 

processed via additional programmes for data analysis. This process is not only time 

consuming, but can also be extremely tedious with some planning authorities having 

numerous applications submitted.  With no feasible mechanism to evaluate large-scale 

applications (i.e. total number of applications, application title, address, and reference) a 

programme was developed to facilitate the research. 



 

8  

The programme created was a python-based web-crawler, utilizing open-source resources: 

selenium and openpyxl, to open a website, enter the appropriate search terms, and 

automatically loop through the results. While the programme does require some manual 

entries by the user, along with some basic knowledge of the command line, the programme 

eliminates the once time consuming task of parsing through planning authority data. 

 

The Programme 

This programme runs a script which can be used to extract data from planning authority 

websites based on pre-defined parameters by a user. The script is Python-based and uses 

two open source files. Selenium opens a website, search for HTML data, and enter the user-

defined terms. Openpyxl allows the manipulation of an excel file, which is how the data is 

stored. 

 

User Defined: The programme requires the search parameters to be defined by the user. The 

search parameters include the planning authority website URL, a ’Keyword’ description, the 

’Application Type(s)’, and the date range in a yearly format. Figure 1 shows an example of 

the Edinburgh Planning Authority ‘advance’ website, along with the search parameters 

highlighted.  

FIGURE 1 

Running the Programme: The user must first define the search parameters, for the data 

shown a multiple year search was used with the following terms defined: 

• Years: 2005 - 2015 
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• Keyword: Windows 

• Application Type: All, along with any types that pertain to a Conservation Area 

or Listed Building 

With the parameters set, the programme is executed through the command line, the 

results being stored in an excel file, with the individual year results found on separate 

sheets. 

 

Planning Authorities  

Three Scottish planning authorities, Edinburgh City, Glasgow, and Falkirk were used 

initially for this research. These councils were chosen because Glasgow is the largest city 

and Edinburgh is the capital of Scotland and has a unique status having portions of Old 

Town and New Town protected under a UNESCO World Heritage Site, where 

approximately 75% of buildings are listed.26 Since both Glasgow and Edinburgh are the 

two largest cities in Scotland, they, in turn, should also have the highest number of 

applications submitted and should provide a representation of the rate of replacement of 

windows in Scotland. Falkirk was selected due to the complicated ‘set-up’ of the planning 

authority site and its method of labelling applications and decisions. Falkirk’s planning 

website includes a total of 61 Application Types and 203 Application decision types, 

many of which are repetitive. For example under application types there is ‘Listed 

Building’ and two ‘Listed Building Consent’ and under application decisions, 

there are twelve ‘Grant with Conditions’, all of which impact the ability to 

properly search for applications and their decisions. Due to the numerous options 
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both on application types and application decisions, this council was selected to explore 

inefficiencies within the planning authority system and how this can impact research being 

done which requires planning authority data.  

Results 

In order to present the data information accurately, the data gathered was collated in to 

appropriate categories. For example, data from the various categories of ‘approved’ were 

merged in to a single ‘approved’ category, allowing for direct comparison of the data from 

different councils. All the tables presented represent a ’cleaned’ version of the data 

collected, with the raw data including all of the decision options, even if there were no 

applications which fall under the decision class. 

TABLE 2 

Edinburgh has the largest number of listed buildings (10,225) and a total of 49 

defined conservation areas in their council area.27,28 Table 2 shows all of the application 

types and decisions for applications submitted pertaining to ‘windows’ over the 10 year 

period. Within Edinburgh, there is a steady increase of applications submitted over the 10-

year period, along with an increase in ’Listed Building Consent’ applications being 

submitted. The concerning aspect of this is the rate of Approval/DeniedRefused 

applications within the ’All’ and the ’Listed Building Consent’ Category. As seen in 

Figures 1 and 2, there is an increase in the approved decisions, yet the deniedrefused 

decisions remain steady or even decrease. For ‘All’ buildings the deniedrefused rate in 

2005 was 9.1% and in 2015 3.3%, with similar changes with applications deniedrefused for 

‘Listed Buildings’ with 2005 at a rate of 5.9% in 2005 and 3.3% in 2015, thus showing a 

decrease in deniedrefused applications over the 10 year period.  
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FIGURE 2 

FIGURE 3 

Glasgow is the largest city in Scotland with the third largest number of listed buildings 

(4,675) and a total of 25 defined conservation areas.29,30 Table 3 shows the breakdown of 

any application submitted over the 10 year period pertaining to windows for ‘All’, 

conservation and listed building applications. There was a steady number of ‘All’ and 

‘listed building consent’ applications, but approval rates rose by approximately 50% whilst 

the number of deniedrefused applications stayed steady or decreased.  

TABLE 3 

FIGURE 4 

FIGURE 5 

One issue arose in the course of this research relating to applications in Glasgow between 

the years of 2006-2009.  Application decisions were mislabelled to types which were not 

options on the planning authority website. The decisions were: ’Refuse and Pursue 

Relevant Enforcement’ and ’Part Grant, Part Refuse and Enforce’. The applications 

mislabelled appeared under the ’All’ application type but were not found when searching 

for the application type with an application decision. This mislabelling, while minor, can 

impact research being undertaken with planning authority applications. 

The planning data for Falkirk is shown in Table 4 with all the application types relating to 

work being done to buildings within a conservation area (’Conservation area Consent’ and 

’Conservation Area Consent’) and to listed buildings (’Listed Building’, ’Listed Building 

Consent’ and ’Listed Building Consent’). While no results were found for applications 
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labelled under either of the conservation area options, there were applications for listed 

buildings under the second option (or the first ’Listed Building Consent’).   

TABLE 4 

While Falkirk is one of the smaller councils (447 Listed Buildings) it had the highest 

number of application types and application decisions, both of which impact the ability of 

users to evaluate applications within the council. The findings from Falkirk,  lack of 

applications and the inaccuracies in labelling applications/decisions were beneficial to 

exhibit how planning authority websites need to re-evaluate how they are labelling 

applications as multiple options can inhibit accurate representation of the data. 

 

Discussion 

The development of the programme allowed for an in-depth evaluation of the planning 

authority decisions throughout Scotland to determine the efficiency in protecting traditional 

windows in protected buildings (Listed Buildings and Conservation Areas). The 

programme allowed for a meaningful comparison between three planning authorities, two 

of the largest in Scotland and one with a wide range of options for labelling applications 

and decisions. One consistent finding was the aspect of the possibility of applications 

submitted without being properly labelled for work being undertaken on a listed building or 

a building within a conservation area, especially given the lack of applications submitted 

for buildings within conservation areas. While planning applications are generally not 

needed for work in a Conservation area, this is also based upon the assumption that all 

work being done is appropriate and done on a ‘like-for-like’ basis, two things which cannot 

be determined without applications submitted.  
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Several errors within planning authorities were also identified. Mislabelling of application 

decisions in Glasgow, along with the range of application types and application 

decisions in Falkirk both represent the need for improvement of planning authorities 

when working with applications. 

This research was used to test the programme developed, along with introducing the need 

for research about the replacement of traditional windows in properties. While there is no 

mechanism to identify the types of windows replaced without further examining of each 

individual application, it is important to note the general trend of ’Approving’ 

applications can impact the preservation of traditional windows in Scotland, along with 

altering the character and aesthetic of buildings. 

While this research focused on an in-depth look at the rate of replacement of windows, the 

programme developed can be used by any heritage professional or academic that requires 

undertaking an analysis of planning application data. The programme allows users to 

extract planning data based on several search parameters; keyword description, application 

type, and dates; all of which can be instrumental when reviewing to what degree historic 

materials are being protected. This programme can be used with a majority of councils in 

Scotland and additionally has been tested on a small number of English councils, allowing 

for future studies to be undertaken comparing heritage protection between the two 

countries.  

One of the most critical findings of this research is the approval rate of applications 

pertaining to windows. Applications can be submitted for various reasons such as 

reinstating a more historically accurate window, repairs for windows, and additions of 

secondary glazing or double glazing. While these will impact the overall rates, based on the 
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current method used for the application process there is not a feasible mechanism to 

evaluate applications replacing traditional windows versus those for other works being 

undertaken for windows. 

In Edinburgh, a city with an international profile based upon its heritage and culture, the 

trend in listed building consent over the period 2005-2015 is clear. From 2005 to 2009 the 

level of applications for listed building consent pertaining to windows remained steady, 

with approximately ~100 approvals per year and ~10 refusalsdenials per year. From 2010 

onwards, a year-on-year increase in applications can be observed, and with this a 

corresponding increase in approvals, to over 200 per year. The number of applications 

deniedrefused, however, did not increase in this time frame. It is attractive to speculate why 

this could be the case – for example, a combination of increasing numbers of applications 

and diminishing resources within the local authority to fully investigate each case could 

have led to a less than scenario whereby many applications are approved by default.  

In addition, for all applications that approval rate for applications pertaining to windows 

was approximately 79% in Edinburgh, and 80% in Glasgow. It may have been expected 

that listed building consent would have reduced this level, given the statutory protection 

offered to these buildings. However, when considering listed building consent for works 

relating to windows the rate of approvals in Edinburgh rose to 84%, whilst in Glasgow the 

rate stayed roughly the same (79%). 

Heritage organisations promote the repair and upgrading of historic windows rather than 

replacing them.31 However it appears that, at local level, there is a culture of approval 

where windows are concerned. This suggests that the efforts of heritage organisations such 
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as Historic Environment Scotland and Historic England have so far been ineffective and 

need to be reconsidered.   

Whilst this programme has been tested here window related applications in Scotland, it has 

wider possible uses in future. It has been used to extract planning data from local 

authorities in England (unpublished) and can be used to quantify the loss of other 

vulnerable historic materials such as slate. This can inform heritage organisations of the 

effectiveness of their outreach activities, and help them focus and refine activities in future.  

Conclusion 

Planning application data extracted from local authority websites over a ten year period 

show that the vast majority of applications in relation to windows are approved. Listed 

building status does not reduce the approval rates. 

The fact that a computer programme needed to be created highlights a significant issue 

with regards to the way local authorities publish planning application data. Each local 

authority has a different website architecture and, in many cases, repetition of options both 

for application or outcome. This makes comparison between authorities near impossible 

without the aid of specifically written software. Standardising and simplifying this element 

of local authority websites would make it easier for users to navigate and compare the 

planning decisions by different local authorities.  

Windows are the most vulnerable building element, liable to be replaced by modern 

equivalents. Many companies offer ‘heritage-style’ windows that mimic some elements of 

original historic windows in order to secure planning approval. As such heritage 

professionals such as conservation officers need to be vigilant in ensuring that conservation 
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standards are upheld, and that replacement of historic windows is seen as a last resort as 

opposed to a first choice.  

This is essential to protecting the diminishing number of historic windows that exist both in 

the UK and internationally. The windows themselves contain a wealth of information on 

historic practices and manufacturing techniques.  

This programme has highlighted the issue that the efforts of heritage agencies to promote 

repair and upgrading of historic windows may be ineffective. Outreach practices may need 

to be altered and re-focused to ensure that this message reaches the correct audiences more 

fruitfully.   

 

Notes 

1. ICOMOS, Burra Charter. 

2. Morris and Webb, SPAB Manifesto. 

3. ICOMOS, Burra Charter. 

4. ICOMOS, Athens Charter. 

5. ICOMOS Canada, Appleton Charter. 

6. ICOMOS, Venice Charter. 

7. ICOMOS, Introducing ICOMOS. 

8. Forster, Ethics, 94. 

9. Forster, Principles, 166. 



 

17  

10. Dungworth, Value of Historic Window Glass, 43. 

11. Louw, Development of the Window, 11. 

12. Pilkington, Float glass, 3. 

13. Murdoch, Glass, 131. 

14. Heritage Service, Conservation of Historical Glass. 

15. Barker, Business Implications, 202. 

16. Holmes, Substitution in the UK Window Industry. 

17. Baker, Double Glazing in Listed Buildings. 

18. Menzies, Whole Life Analysis of Timber, 2. 

19. Holmes, Substitution in the UK Window Industry, 132. 

20. Hastoe, Alternatives to uPVC. 

21. Lewes, Windows in Historic Buildings. 

22. Baker, Thermal Performance. 

23. Mueller et al., House Condition Survey. 

24. Scottish Executive, Conservation Areas in Scotland. 

25. Edinburgh Council, Listed Buildings. 

26. Edinburgh World Heritage, Listed. 



 

18  

27. Edinburgh Council, Listed Buildings. 

28. British Listed Buildings, Listed Buildings in Scotland. 

29. Ibid. 

30. Glasgow City Council, Conservation Areas. 

31. Historic England, Traditional Windows. 

 


	Abstract
	Introduction
	Statutory Protection for Historic Buildings in Scotland
	Capturing Listed Building Consent data

	Methods
	The Programme

	Planning Authorities
	Results
	Discussion
	Conclusion

