
Club music 1990s 

1. https://djhire.melbourne/blog/90s-electronic-dance-music-club-songs/ 
2. https://www.yellowbrick.co/blog/music/the-rise-of-electronic-dance-music-in-the-

1990s#:~:text=The%201990s%20marked%20a%20significant,EDM%20as%20a%20ma
instream%20genre. 
 

 

1. Dance music in the 1990s was heavily influenced by the Eurodance scene 
which originated in the late 1980s across Europe. Hip hop, techno, house, Hi-
NRG, and Eurodisco were all infused into the mix by DJs and producers around 
the world. This genre of music is heavily influenced by the use of rich vocals, 
sometimes with rapped verses. The combination of cutting-edge synthesizers, 
strong bass rhythms, and melodic hooks established the core foundation of the 
genre. 

The 90s also saw the birth of the rave scene, which would go on to become one of 
the defining cultural movements of the decade. The rave scene became a global 
phenomenon in the 1990s, with events attracting thousands of people from all 
corners of the world. 

 

2.  

 The 1990s marked a significant shift in the electronic music scene, with the 
emergence of EDM as a genre. 

 Technological advancements, such as affordable music production equipment, 
played a crucial role in the rise of EDM. 

 Iconic festivals like the Love Parade in Berlin solidified EDM as a mainstream 
genre. 

 Influential artists like The Chemical Brothers and Daft Punk pushed the 
boundaries of electronic music. 

 The DJ culture evolved, with DJs becoming the new rock stars and shaping the 
direction of electronic music. 

 Raves and underground parties provided immersive experiences that went 
beyond just the music. 

 The impact of the 1990s on EDM laid the foundation for the global 
phenomenon it is today. 
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Effect of bass beats on individuals 
Source:  Persson, K, Brugman, and Rylander. (1990) ‘Loudness, annoyance and dBA in 
evaluating Low Frequency Sounds’ Journal of low frequency noise and vibration, vol 
9, No 1 
 
“Persons who are being disturbed by a bass beat will often say that they can both 
hear and feel the noise “throbbing“. It has been suggested that the feeling associated 
with bass beats results from the low frequency noise causing residence within the 
chest cavity of the exposed person. Therefore, the effects of low frequency noise 
differ from broadband noise and research has shown that noise containing a large 
amount of energy at lower frequency is more annoying than the same sound 
pressure level without the low frequency element.” (Persson et al, 1990.) 
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Code of Practice on Environmental Noise Control at Concerts 

https://www.telford.gov.uk/downloads/file/10343/code_of_practice_environmental_noise_control_at_concerts 

 

 
3.1 The Music Noise Levels (MNL) when assessed at the prediction stage or measured during 
sound checks or concerts should not exceed the guidelines shown in Table 1 at 1 metre from 
the façade of any noise sensitive premises for events held between the hours of 09.00 and 
23.00.  
 
TABLE 1  
 

Concert days per 
calendar year  
per venue 

Venue Category  
 

Guideline 

1 to 3  Urban Stadia or Arenas The MNL should not exceed 
the background noise level 
by more than 15 dB(A) over 
a 15-minute period 

1 to 3  Other Urban and Rural Venues The MNL should not exceed 
75 dB(A) over a 15-minute 
period 

4 to 12  All Venues The MNL should not exceed 
65 dB(A) over a 15-minute 
period 

 
3.10 The nature of many concerts requires the sound volume level to be increased during 
the event to enhance the performance. The prevailing noise control restrictions should be 
borne in mind so that the sound volume at the start of the event is not too high, hence 
allowing scope for an increase during the event.  
3.11 Some concerts are accompanied by associated activities (eg fairgrounds) which can be 
noisy. These should be taken into account when setting the limit for the music noise level. 
3.12 When monitoring the music noise level, the sound of the audience applause can be a 
significant contributor. It is not possible to address this issue precisely; instead it is 
recommended that any such effect be noted. 
 
4.5 The local authority should make use of licensing conditions and statutory powers to 
implement the procedures described in this Code of Practice. Examples of possible 
conditions are given in Appendix III. 
  
4.6 The Noise Consultant should be appointed. 
 
Noise Control in the Built Environment, edited by John Roberts and Diane Fairhall, Gower 
Technical, 1988  
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Proceedings of the Institute of acoustics 

 

‘Noise control techniques and guidelines for open air concerts’ Vol 7 part 3 1985 
 
“To limit the degree of intrusion of music from entertainment venues into residential areas, a fair balance has to 
be made between the rights of people to enjoy themselves against the rights of people not to be unduly 
disturbed… 
In general, the disturbance caused by entertainment noise is a combination of physical and psychological 
variables…” 
 

Present guidelines 
The Code of Practice states that the 15 minutes Leq noise level in units of dB should not increase the 
background noise level by more than 10 dB up to 20:00 and by more than 6dB from 20:00 hours to 23:00 hours. 
This environmental guideline is applicable for so-called one-off concerts which are determined as being held on 
no more than three days per year at a particular venue. A smaller number of concerts per year has been reported 
as being the maximum tolerable from a social survey carried out in Australia.” 
 
Low frequency assessment 
“The nature of some of the complaints has been related to the annoyance caused by the spectral characteristics 
of the music, in particular the regular low frequency beat. The persistent low frequency component typical of 
popular music, may be the only element of the music remaining after the effective sound attenuation of the high 
frequencies by building elements or distance.” 
 
(Comment: i.e the low frequency noise is heard when the music is no longer audible. This is the effect 
experienced by residents, who hear - and feel - only repetitive beats which can be very distressing over an 
extended period of time.) 
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Audiology and speech sciences professor Dr. Navid Shahnaz discusses the impact loud music can have on our 
hearing  (Jul 15, 2024) 

 
 
Dr. Navid Shahnaz, associate professor at UBC’s school of audiology and speech sciences, discusses the 
impact loud music can have on our hearing 
 

How can we tell if a concert is too loud? 
To determine if noise levels are safe, we consider four key factors: decibel level, duration of exposure, distance 
from the source of the sound, and individual sensitivity because everyone’s ears are different…  
 
And because summer music festivals often last all day, or multiple days, the risk to hearing can be even higher 
due to prolonged exposure… 
 
In addition to the obvious consequences of hearing loss, noise can produce adverse psychological effects 
including anxiety, mental exhaustion and disturbed sleep, and physiological changes like respiratory agitation, 
high blood pressure and headaches. Extremely loud constant noise can cause gastritis, colitis and even heart 
attacks. 
 
https://news.ubc.ca/2024/07/how-to-protect-your-hearing-at-summer-
concerts/#:~:text=How%20can%20we%20tell%20if,because%20everyone's%20ears%20are%20different. 
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AN EVALUATION OF UK AND INTERNATIONAL GUIDANCE 

FOR THE CONTROL OF NOISE AT OUTDOOR EVENTS  

  

P Wheeler Acoustic Consultant, Vanguardia Ltd & PhD Student, School of Engineering & 

Innovation, Open University  

D Sharp School of Engineering and Innovation, Open University 

S Taherzadeh School of Engineering and Innovation, Open University. 

 

1 INTRODUCTION 

The most current guidance document used in the UK for the control of music noise at events is the 

‘Noise Council, code of practice on environmental noise control at concerts, 1995’ (referred to going 

forward as the ‘Pop Code’). The published levels from the Noise Council are presented in Table 1 below. 

 

 Table 1 - Summary of the suggested limits presented in the Pop Code 

 

Research undertaken in 2006 (Griffiths & Staunton, 2006) suggested that the guidance would benefit 

from further refinements to the noise levels, the number of concerts and the categories used. However, 

this research was never progressed further and at the time of writing this current article in September 

2020, the Pop Code remains the most up-to-date guidance on the control of music noise at events. 

While the Pop Code is currently the main guidance document in the UK, it is not uncommon for individual 

events to deviate from that guidance.  

2.0 UK RESEARCH 

2.1 Current UK Practice 

By taking a sample of 71 event venues across various cities within the UK, an overview of the range of 

limits and conditions applied can be produced. These 71 event venues are a culmination of all of the 

venues in which Vanguardia Ltd worked during 2019.   

The assessed events can be divided into two distinct categories: ‘stadia’ or ‘urban and rural sites’, as 

is suggested in the Pop Code. Once divided into the two venue categories, each of the events can be 

further broken down into: 

- The measurement period used for assessment 

- The offsite limit at the closest noise sensitive receiver 

 No. of events per year Music Noise Level 

Stadia 1-3 75 dB(A) 

Urban and Rural sites 1-3 65 dB(A) 

All Venues 4-12 + 15 dB(A) above background 
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- The onsite limit at a front-of-house location 

Tables 2 to 4 summarise each of the evaluation points detailed above.  

Table 2 - Summary of measurement periods for each venue type 

 

 

 

 

Although the sample comprises a total of 71 event venues, Table 2 presents 74 measurement periods. 

This is because three of the venues in the sample use separate measurement periods for onsite and 

offsite measurements. A total of seventy venues use the suggested 15-minute measurement period laid 

out in the Pop Code. Meanwhile, one venue uses a measurement period of 10 minutes and three 

venues use a measurement period of 5 minutes. Two of the three event venues that use 5 minutes as 

a measurement period are parks located in central London.  

Table 3 - Summary of offsite limits used for each venue type 

 
Limit dB(A) Urban and Rural sites Stadia Overall 

Offsite limit 

No Limit 1 - 1 

L90 + 10 1 - 1 

L90 + 15 3 1 4 

45 1 - 1 

50 1 - 1 

55 1 - 1 

60 1 - 1 

64 - 1 1 

65 12 - 12 

68 2 - 2 

70 8 1 9 

71 2 - 2 

73 2 - 2 

75 23 15 38 

79 1 - 1 

80 2 - 2 

84 1 - 1 

 

Over the 71 event sites there are 80 different offsite limits in total. This is the result of some venues 

using a combination of limits depending on the distance between the venue and the receiver location. 

Table 3 shows that of the 71 event sites, a total of 54 venues use one of the guidance values suggested 

by the Pop Code (38 using 75 dB(A), 12 using 65 dB(A) and 4 using the L90 level + 15 dB(A)). However, 

 Period in Minutes Urban and Rural sites Stadia Overall 

Measurement 

period 

5 3 - 3 

10 - 1 1 

15 52 18 70 

Page 12



Proceedings of the Institute of Acoustics 

 

Vol.42.Pt.3 2020 

 

when comparing the limit used by the venue against the venue type, the results suggest that only 25 of 

these use the suggested guidance in the Pop Code appropriate to their venue type. Furthermore, a total 

of 27 urban and rural venues use 75 dB(A) or higher as an offsite limit. This suggests that a large 

number of venues are basing their limits on what is now becoming best practice, rather than using the 

suggested Pop Code limits.  

Of the 71 venues, 17 venues use only levels that do not correspond with the Pop Code (are neither 75 

dB(A), 65 dB(A) or L90 + 15 dB), with chosen offsite limits ranging from 45dB(A) up to 84dB(A), with 

one venue using no offsite limit of any kind. It should be noted that some venues use a combination of 

limits, with some corresponding to the Pop Code and some being based on best practice.  

Table 4 - Summary of onsite limits used for each venue type 

 

There were four events in total which had onsite limits ranging from 98 dB(A) to 103 dB(A). Three of 

these were also paired up with an offsite limit of either 65 dB(A) or 75 dB(A), dependent on their venue 

type, while one venue chose to control noise using an onsite level of 98 dB(A) and no offsite level. Other 

venues did have onsite target levels, but these were designed more as suggested levels as opposed 

to set limits.  

What can clearly be seen from Tables 2 to 4 is that across the different events and venues there is a 

large amount of flexibility in the limits, brought about through the use of best practice and deviation from 

the Pop Code suggested limits.  

2.2 UK Population Density 

In order to define suitable limits for different venues, it is worth looking at current relationships between 

the limits being used successfully by events and other available data that could have influenced the 

setting of those limits. A potential contributing factor to the level of the limits used is the population 

density of the surrounding area. The higher the population density, the more people there are around 

the event site, and in turn the higher the background noise level (Stewart et al, 1999) which may 

influence the limits being applied.  

Figure 1 plots the upper dB(A) limits used at UK event sites against the population density of the local 

area. The population density figures correspond to the local borough or district in which each event 

site is situated. 

 dB(A) 
Urban and 

Rural sites 
Stadia Overall 

Onsite limit 

98 2 - 2 

101 - 1 1 

103 - 1 1 
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The correlation becomes apparent in Figure 1 with the application of a linear trend line. 

Figure 1 - Upper dB(A) limit used in practice against population density of local area (UK) 

In social and behavioural science, an R-squared value is a calculated number between 0 and 1 that 

indicates the potential correlation between two variables. An R-squared value of 0.26 or higher indicates 

a large correlation between the dependent and independent variables (Cohen 1988). As the R-squared 

value in Figure 1 is 0.2637, this suggests that there is a large correlation between the limits used in 

practice in the UK and the local population density. Therefore, there is great potential for population 

density to be used as a guidance measure when deciding upon licence limits for new events or new 

event sites where councils or governing bodies are unsure of what a suitable limit would be. This is 

particularly relevant given the demonstrated tendency for individual events to deviate from the guidance 

currently laid out in the Pop Code.  

2.3 UK LOW FREQUENCY 

Until this point there has been limited guidance on low frequency noise, except for ‘A study of low 

frequency sound from pop concerts’’ (Griffiths, Staunton & Kamath, 1993) which, while not legislation, 

did address the issues of low frequency noise that concerts can have. The article indicates that at 

frequency bands of 63Hz and 125Hz, with a level of 80 dB(A) there would be a high probability of 

receiving complaints relating to low frequency at a distance of 2 km. The article goes on to suggest that, 

at a distance of 2 km, a level of 70dB(A) in the 63Hz and 125Hz octave bands is satisfactory. While this 

does address the issue of low frequency noise, it only accounts for music noise levels at a distance of 

2 km and does not suggest limits or target levels for noise sensitive premises within this radius. Tables 

5 to 7 give a break-down of the low frequency limits that were used at the 71 sample event venues 

during 2019, together with an analysis of which category of venue used the limits.  
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Table 5 - Summary of 2 km offsite low frequency limits for each venue type 

 
dB(Z) Urban and Rural sites Stadia Overall 

63 and 125Hz limit 

75 3 - 3 

80 1 - 1 

85 1 - 1 

 

Table 6 - Summary of ‘closest noise sensitive receiver’ low frequency limits for each venue type 

 
dB(Z) Urban and Rural sites Stadia Overall 

63 and 125 Hz limit 

65 1 - 1 

80 1 - 1 

85 1 - 1 

 

Table 7 - Summary of ‘closest noise sensitive receiver’ C-weighted limits for each venue type 

 
dB(C) Urban and Rural sites Stadia Overall 

C Weighted limit 90 2 - 2 

  

From the above tables, it can be seen that there are only ten events that had low frequency limits, 

comprising only 14% of all the venues. Five events had low frequency limits in the 63 Hz and 125 Hz 

octave bands at a distance of 2 km. Three events had low frequency limits in the 63 Hz and 125 Hz 

octave bands at the closest noise sensitive receiver, while two events had a C-weighted limit at the 

closest noise sensitive receiver.  

This means that out of a total of 71 sampled events only 10 events chose to use low frequency limits, 

and these varied widely in their level and application. It should be noted that all of the event venues that 

applied low frequency limits fall into the Pop Code category of urban and rural sites.  

While low frequency limits are not currently a dominant feature of venue limits, there is the potential for 

them to become so. An evaluation of measured octave band frequency data from the sample events 

has been used to determine the average octave band spectrum and LCeq at the front-of-house position 

for a selection of different genres. The genres of music have been categorised according to how they 

were labelled in the promotion of the event.  

In Table 8 the results have been normalised to produce an A-weighted front-of-house level of 98 dB(A), 

which is the primary target front-of-house level used at events.  

Table 8 - average octave band levels and LCeq of different music genres  
63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz LAeq LCeq 

Pop 108 98 95 95 94 90 84 81 98 110 

Alt & 

Rock 

109 100 97 97 92 88 84 78 98 110 

Urban 113 98 96 94 94 90 86 84 98 114 

Dance 116 101 96 94 93 89 85 83 98 116 
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From Table 8 it is clear that there is a large difference in the C-weighted level between the genres when 

they are directly compared; this is predominantly due to the amount of low frequency being produced, 

which can be seen from the levels in the 63 Hz band.  

With pop music having an average LCeq of 110 dB and a level of 108 dB at 63 Hz, and dance music 

having both a C-weighted and 63 Hz octave band level of 116 dB, the disparity between the different 

genres is clear.  

This comparison is a perfect representation of how the amount of low frequency energy has been 

increasing in some of the emerging genres of event music; for example, urban music such as grime or 

R&B and different sub-genres of dance, none of which were particularly prominent in the UK when the 

guidance for events was written in the 1990s. It is worth noting that Michael Jackson, the so-called ‘king 

of pop’, was the bestselling artist in 1995 when the Pop Code was written, whereas in 2018 and 2019 

it was Drake, known for his R&B and Hip Hop, both of which fall into the urban genre category.  

3.0 NATIONAL AND INTERNATIONAL 

3.1 International and National Limits 

In addition to the UK event limits evaluated above, events limits used in practice in international cities 

together with the limits laid out in national guidance from various countries have also been analysed in 

order to provide a comparison with common practice in the United Kingdom. To investigate the limits 

used in practice in international cities, data is collated from a sample of fifteen cities and regions from 

nine different countries: Canada, the United States of America, and seven European countries. 

Meanwhile, the evaluation of national guidance limits laid out by different countries has been assessed 

for fifteen countries from across the globe. This selection of countries and cities is extracted from the 

2020 AES Technical Document for understanding and managing sound exposure and noise pollution 

at outdoor events (Hill et al, 2020) 

A breakdown of (i) the dB(A) limits used in practice in international cities and (ii) the limits put forward 

as national guidance is presented below in Figure 2Figure 2 - . 

Figure 2 - Upper dB(A) limits used in practice in international cities and laid out in the national guidance of different 

countries 
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It is clear from Figure 2 that the most common limits used in practice in international cities fall in the 60 

- 64 dB(A) and 75 - 79dB(A) categories. This is not too dissimilar from the outcome of the UK evaluation, 

where the most commonly used limits were 65 dB(A) and 75 dB(A). It can also be seen that the most 

frequently occurring national guidance limits are in the ranges of 55 - 59 dB(A) and 60 - 64 dB(A).  

From Figure 2 it can be seen that the practical limits implemented in international cities are generally 

higher than the national guidelines for the countries considered. Examination of the national guideline 

data reveals that only thirteen percent of the countries that were considered have guidance limits of 75 

dB(A) of higher, whereas thirty-three percent of those event venues in international cities that were 

considered implemented limits of 75 dB(A) or more.  

3.2 International Cities Population Density 

Following the same approach as for the UK limits, the upper dB(A) limits used in practice in international 

cities are plotted against local population density in  Figure 3 3. However, unlike with the UK data, 

here each population density value is for the entire city rather than the exact local borough or district in 

which the event venue is situated.  

 
Figure 3 - Population density of local area against upper dB(A) limit (international cities) 

Looking at Figure 3 there appears to be a positive trend between the population density and the limits 

used in practice. However, in social or behavioural science an R-squared value of between 0.02 and 

0.13 suggests a small correlation between the dependent and independent variables (Cohen, 1988), 

and therefore with an R-squared value of 0.0469, any correlation between the population density and 

the limits used in practice is clearly small. This lack of a clear correlation may be due to limited data.  

 

The difference in the strength of the correlation between population density and the limits used in 

practice in cities in other countries and the strength of the correlation between population density and 

the limits used in practice in the UK is quite possibly a result of the land area included in the population 

density figures. For the UK assessment, it was possible to secure data for the population density of the 

exact borough or district in which each site is situated, whereas for the international assessment, at the 

current time it has only been possible to gather population density data for the entire city in which each 
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site is located (which may not always be representative of the population density local to the event 

venue).  

CONCLUSION 

The above points, relating to both the limits used in practice in the UK and in international cities, and 

the increase in low frequency content, outline some of the reasons why current national guidance 

throughout the world is not being followed and instead the approach of following best practice has 

arisen. In the UK, the ‘Noise Council, code of practice on environmental noise control at concerts, 1995’ 

guidance is being used less within the industry and the above evaluation of event data explains why an 

updated version of the guidance is required. It is proposed, based on the preliminary research included 

in this paper, that the population density of the immediate area around the site might be a useful 

parameter in developing the new guidance, in order to help councils and venues determine a suitable 

limit for events, particularly for new sites.   
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