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The use of mix bus compression during the mixing process and its impact on the 

mastering process 

 

Mix bus compression is defined as a compressor placed across the mix bus so that all 

audio in the mix is controlled to slightly reduce the final dynamic range before 

mastering. Volans in his online tutorial on the topic defines bus compression as, “Bus 

compression refers to the practice of applying a compressor to a whole group of 

instruments or even the entire mix.” (Volans, 2009). The term compression used in 

this report refers to the downward compression process of the reducing the dynamic 

range of audio. The term mix bus refers to the final part of the signal chain used 

during mixing after the master fader, therefore any processing at the mix bus affects 

the entire mix. This report will discuss the different types of mix bus compression, 

how it can be used and specifically how its use impacts upon the mastering process. 

To provide an accurate, current and analytical approach to this discussion, the 

research behind this report extends to that of compressors in general and the 

relationship between the mixing and mastering process with regards to dynamic 

content. The summative conclusion of this report is that engineers should only use 

mix bus compression sparingly and skilfully. If they choose to do so, it should be 

initiated early in the mix and used during the entire mixing process and only if the 

genre to be mixed requires a reduced dynamic range than that which was originally 

recorded. 

 

This report will discuss various topics that will directly relate to the title of this report 

and the conclusions drawn; compressor types, advantages and disadvantages of using 

a mix bus compressor, when to use a mix bus compressor and the job of dynamic 

processing during mastering and how mix bus compression affects this. The 

methodology behind this report is of an inductive nature covering broader topics than 

the crux of this report stated in the title. This provided a solid understanding of 

compressors in general, fundamentally how they affect the signal chain and the 

dynamic processing during the mixing and mastering process. There are two stated 
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assumptions to be made of the reader of this report; basic compressor principles and 

functionality are thoroughly understood and the basic mixing and mastering processes 

are known with regards to dynamics.  

 

There are two categories of dynamic range (Katz, 2007); Macrodynamics is the first 

and condition the dynamic variation between the various sections of the track. Whilst 

this needs to be controlled and managed, this does not determine the overall dynamic 

range figure of the track and does not become reduced by normal downward 

compression processes. Mastering engineer and author Katz, states that this should be 

done using manual gain riding and is supported by mix engineer/producer Hepworth-

Sawyer (Hepworth-Sawyer, 2008). Microdynamics is the second and condition the 

loud and punchy transients and the rhythmical phrasings in-between. This directly 

determines the dynamic range figure of the track and this report specifically relates 

only to the Microdynamic processing unless otherwise stated. The term “dynamic 

range” used in this report is defined as “the average cumulative difference between 

peak and loudness (RMS)” (Tischmeyer, 2011). Calculating and discussing the 

dynamic range for the Microdynamics is most appropriate as a track described as 

being over compressed but having a very long quiet intro would have a large 

Macrodynamics dynamic range figure which is not representational of a track 

described as being over compressed. 	  

 

There are five types of compressor that can be chosen for mix bus compression 

(Izhaki, 2008) (Alcock, 2010). Each uses different technology to process the dynamic 

content of the input signal. Vari-mu compressors use valves to alter the gain of the 

signal. With regards to their time domain processing, they are faster than optical but 

slower than FET and VCA designs. They have a “slight but pleasing harmonic 

distortion and a warmth and smoothness” (Haas, 2008). Field Effect Transistor (FET) 

compressors are not widely used for mix bus compression. The bright and focused 

sonic characteristics along with the quicker time domain processing makes them 

better suited as a limiter. Optical compressors use light and a photo-resistive material 

to control the gain that results in processing with very slow attack and release times 

due to the nature of their components. Characteristics vary significantly between 

designs as older models typically tend to drastically colour the sound whereas newer 

designs such as the Joemeek SC2 (Joemeek, 1998) can sound “transparent and 
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musical” (Haas, 2008). Voltage Controlled Amplitude (VCA) compressors are 

arguably the most widely used mix bus compressor type being incorporated into 

famous desks such as the SSL G-series and Neve 33609. They provide a colourful 

sound unique to each design and offer precise analogue controls. The last type of 

compressor is Digital that uses algorithms to control the dynamic range and are most 

commonly found as plug-ins in digital audio workstations however, they can exist in 

external hardware. This is the most precise style of compressor and the attack and 

release times can be almost instantaneous. They are sometimes used for mix bus 

compression where precision is more important than pleasing colouration however, 

where external hardware compressors are available to use by the engineer, Digital 

compressors are most commonly for limiting purposes. 

 

There are many advantages and disadvantages of using mix bus compression. Its use 

and effectiveness is based solely on opinions; the opinions quoted in this report are 

taken from practicing mixing and mastering engineers with various years of industry 

experience. Will Haas on the Sound On Sound website states “Used appropriately, 

mix-bus compression can be another tool for adjusting the overall balance of your 

mix, giving you 'glue' to help meld sounds together and make the overall mix balance 

sound more cohesive.” (Haas, 2008) He also recognises that “Experienced mastering 

engineers know that compression and limiting after the mix is complete can result in 

negative mix balance issues, so they do so with the utmost care.” (Haas, 2008). Here, 

Haas is implying that mix bus compression can be very effective if used 

appropriately. The inexperienced mix engineer who uses mix bus compression poorly 

will often negatively affect the dynamic range and balance of the mix that makes the 

master much harder to achieve and possibly cause detrimental effects to this.  

 

Shepherd on his Production Advice website which documents his experience during 

his career in mastering states some of the advantages such as, “Bus compression done 

right is a key component of a great sound in many modern genres” (Shepherd, 2011). 

The opinion of Shepherd regarding the use of mix bus compression being genre 

specific is a point that this report needs to address. The non-profit organisation 

Pleasurize Music Foundation is working with various mastering engineers and record 

companies to formally increase the dynamic range on modern recording and aims for 

this to be implemented on 1st July 2012. Appendix A shows how the dynamic range is 
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dependant upon genre. Therefore, a skilled mix engineer will decide whether or not to 

use a mix buss compressor or choose appropriate parameter settings depending on the 

genre of music being mixed.  

 

Shepherd also states that “Slapping something [a compressor] over the mix as an 

after-thought will unbalance all the decisions you’ve made so far, and likely end up in 

an over-compressed mess” (Shepherd, 2011). This quote from Shepherd shows how it 

is often a poor idea to use mix bus compression after defining a good dynamic mix 

without using one. A skilled engineer will carefully craft the dynamic range of the 

instruments in the mix to gel them together. Inserting a mix bus compressor after this 

point risks causing problems the dynamic mix of the piece as when loud transients or 

short sections which are still caught after the attack time set on the compressor, this 

will reduce the gain of these transients and also all of the other instruments 

simultaneously. Inexperienced engineers who either simply want the track to be 

louder or to try and cover their inexperienced mixing techniques by smearing the 

dynamic range often do this before sending the track for mastering. Glider on his 

website, Home Studio Corner, explains his belief that “You should initiate your bus 

compressor VERY early in the mix process” (Glider, 2011). Glider believes that 

mixing into a bus compressor makes the engineer understand the sonic characteristics 

of the output of the mix much clearer. This will make the engineer use less individual 

compression on each track and therefore create a mix that is more cohesive in 

dynamic range right from the start of the mix. Mastering engineer Diaz supports this; 

“Most engineers I’ve known will usually insert the compressor right from the start of 

the mix…because it will more than likely change most of the balance they have 

carefully worked on as they developed the mix.” (Diaz, 2011). 

 

The choice of mix bus compressor and the settings used are of a massive influence on 

the finished mix as all audio in the mix have passed through this; moderate gain 

changes on single instruments will effect the overall balance of other instruments due 

to the mix bus compression (Rudolph, 1999). Watkinson in his online tutorial about 

techniques in Logic states: “The holy grail of bus compressors seems to be those 

found in SSL G-Series mixing desks” (Watkinson, 2009). The SSL G-series VCA 

compressor is a common choice for many mix engineers. Jonathan Wyner of M-

Works Mastering states that for professional mixing and mastering, it is now very 
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common to see digital limiters being used due to the very fast and accurate time 

domain dynamic processing. However, mix bus or mastering compression still 

predominantly takes place using analogue equipment which is often VCA based 

although Vari-mu and Optical designs are occasionally used depending upon the track 

and genre (Wyner, 2011).  

 

During the mastering process, dynamics are a very important property of the track to 

manipulate. This is done so by compression and expansion; discussed in this report 

are only downward compression and upward expansion. The compression previously 

discussed in this report are all examples of downward compression affecting the 

Microdynamics of the track. When a track or certain parts of the track are over-

compressed and the pleasing dynamic range has been lost, expansion can be used. 

“Upward expanders can be used to emphasize different parts of the dynamic rhythm 

from those affected by downward compressors.” (Katz, 2007, p.136). Here Katz is 

describing the mastering effect of upwards compression that increases the dynamic 

range from a squashed and dynamically uninteresting mix. It is much easier, makes 

more sense and will introduce fewer artefacts and less distortion for mastering 

engineers to receive a dynamic mix and then to tame this using standard downwards 

compression than to receive a squashed mix with a more limited dynamic range and 

then to try and increase this. “One of the problems with compressing too much is that 

it leaves the mastering engineer a lot less room to work, and in the case of a track 

that’s ‘hyper-compressed’, virtually eliminates the ability for the mastering engineer 

to be of much help at all”(Owsinski, 2011). 

 

During mastering, the engineer will normally only apply subtle compression to match 

the characteristics to that of other commercially available material and increase the 

overall loudness by decreasing the dynamic range but in a musical way. “In a 

mastering situation, the use of a higher threshold and lower ratio (less than 2:1) is 

appropriate, with at least 50ms of attack to preserve transients” (Watkinson, 2009). 

A limiter, most likely digital, is then used to tame the transients from clipping the 

output signal.  

 

“The dynamic range of popular music is typically only 6 to 10dB, but for some 

musical forms it can be as little as a single dB or as great as 15 (very rare). In typical 
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pop music, soft passages 8 to 15dB below the highest level are effective only for brief 

periods” (Katz, 2007, p.113). Refer to appendix A for genre specific dynamic ranges. 

As mastering engineers generally like to receive a much more dynamic mix than the 

final master and with more headroom, this shows that for certain genres, the mix 

should have a dynamic range of over 14dB. For typical rock and pop tracks, this 

should be over 12dB. Mix bus compression is arguably the tool used most frequently 

to disallow the mastering engineer to work with this dynamic range and so this can 

make producing a quality dynamic master much harder to achieve and with more 

sonic compromises. 

 

At times mastering engineers have to discuss with mix engineers to try and get a 

finished mix to have more dynamic range unless they decided to use the sometimes 

problematic upwards compression technique discussed above. This reduced dynamic 

range is most often caused from the overuse of mix bus compression. A good 

mastering engineer will have the sophisticated and often dedicated mastering 

compressors that are required to make a mix stand up to commercial music of a 

similar genre. They should also have improved critical listening skills for this specific 

task and are much more impartial as they will not normally have heard the track 

before mastering. They will usually have a better and more accurate monitoring 

environment as well as an extensive array of dedicated mastering software/hardware. 

Therefore many mastering engineers prefer if the mix they receive has no mix bus 

compression at all. This is confirmed by Katz; “I think Mastering engineers can do a 

better job and for much music would prefer not to receive bus-compressed-mixes, we 

can stand back objectively, fine-tuning time constraints and bandwidths, maximising 

the sound quality (and level) without destroying the rhythm, melody or dynamics of 

the music.” (Katz, 2002).  

 

One possible solution to the conflict between mixing and mastering engineers with 

regards to dynamic processing is for the mix engineer to send the mastering engineer 

stems for stem mastering which can be done with or without the mix engineer being 

present. Mastering engineer, Becker states that for stem mixing;“Mixing into large 

amounts of mix bus compression or limiting will make stem-printing extremely 

difficult.” (Becker, 2011) The main advantage of this is that many stem mastering 

engineers will formally request that the stems are printed without mix bus 
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compression. Therefore, during stem mastering, compression can be applied by the 

mastering engineer on either the individual stems or on the master bus to get the 

balance and dynamic range correct without having to use upwards expansion or 

request more dynamic remixes. One disadvantage of this is that the mastering 

engineer will take more of a role in mixing the track and so this can provide creative 

differences between the engineers. This stem mixing can also cloud the judgement 

during the mastering process as the mastering engineer will have had a closer and 

longer relationship with the track and so could be less able to make critical 

adjustments that mastering requires. This is better suited for a track mixed by a less 

competent mix engineer or using a sub-standard monitoring environment or where 

there are minor problems in the mix that the mix engineer could not rectify 

(Yankiwski, 2011). 

 

From the opinions gathered during this report and from the research into compression 

types and techniques during both mixing and mastering processes, the following 

conclusions can be drawn. As the conclusions stated in this report are formed from 

mostly opinion-based research, this provides limitations of their precision. The 

sources used in forming these conclusions are however authoritive and multiple 

sources are used to support this conclusion. Macrodynamics should be controlled with 

manual gain riding and whilst, as a by-product, it will be faintly processed using mix 

bus compression, this should not be a predominantly noticeable affect. Katz and 

Hepworth-Sawyer support this. Mix engineers should only use mix bus compression 

for the Microdynamics if they are experienced enough to understand the detrimental 

and sometimes irreversible effects of reducing the final dynamic range of a mix 

especially if the project does not have the time to enable another mix to be produced 

with a greater dynamic range upon request of a mastering engineer. If the mixing 

engineer understands the effects of a mix bus compressor including the type of 

compressor used for the task and wants to use it to aid the dynamics of the mix, then 

this tool is a perfectly viable technique. The statements made by mix engineers 

Glider, Haas and Owsinski and mastering engineers Diaz and Shepherd support this. 

Mastering engineer Katz however, does not agree with this, as he would prefer to 

receive a mix with no mix bus compression regardless of the track. A skilled 

mastering engineer will be always be able to provide a quality master as long as the 

dynamic range and dynamic quality of the mix is suitable of the mixed track (i.e. a 
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commercial pop track mix is acceptable to send to a mastering engineer with a 

dynamic range of 14dB however, if the Macrodynamics have been negatively affected 

and hence reduced the dynamic quality, this would limit the quality of the master). 

This is implied with the prior statements made by Katz. Stem mastering is also an 

uncommon but still viable technique to ensure that the mastering engineer is able to 

get a quality master with sufficient dynamic range. This is better suited for a track that 

either contains minor problems that would be easier to fix using this technique as 

supported by Yankiwski.  

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Word Count: 2420 words without quotes, appendices or bibliography. 
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Appendix A)  
 

 
Note: “(The Dynamic Range Number) is the average cumulative difference between peak and loudness 

(RMS) over a specific period of time (duration of a song or album) and is a whole number value given 

in decibels. Just the top 20% of the loudness are taken into consideration to ensure that songs with a 

long intro and over compressed refrain doesn´t appear with a too high DR value. The DR value 

represents the grade of compression of released music in an easy to understand and standardised 

whole number system.” (Tischmeyer, 2011) 
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