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Abstract [081]  This paper summarizes new subjective studies to better define conditions required 

for acceptable speech privacy and acceptable noise levels in conventional open-plan offices. 

Achieving both of these goals will lead to satisfactory acoustic comfort in open office environments. 

Ambient noise levels of about 45 dBA are judged to be most preferred in the presence of speech from 

an adjacent workstation, and these ambient noise levels should not exceed 48 dBA. Speech privacy is 

usually related to values of the Articulation Index (AI) or its replacement the Speech Intelligibility 

Index (SII). Acceptable speech privacy is usually said to require SII≤0.20. Extensive speech 

intelligibility tests of simulated open office conditions show that it is only below this SII value that 

speech privacy is substantially improved. Together, these two criteria (background noise ≈ 45 dBA 

and SII≤0.20) lead to the best possible compromise for achieving satisfactory acoustic comfort in an 

open-plan office. 

1 INTRODUCTION 

The degree of acoustic comfort in an open-plan office is related to the combined effects of 

unwanted ambient noise and a desired level of speech privacy. Speech privacy is related to the 

levels of intruding speech sounds, from adjacent work spaces, relative to general ambient noise 

levels. Because of the lack of full-height partitions, adequate speech privacy is difficult to obtain [1-

3]. While increasing the ambient noise level will increase speech privacy, too much noise will not 

lead to optimum acoustic comfort.  

This paper presents a summary of new subjective evaluations of speech privacy in simulated open-

plan office situations and subjective ratings of these conditions. When combined with subjective 

ratings of acceptable noise levels, they lead to recommendations for desirable conditions in open-

plan offices to achieve an acceptable level of acoustic comfort. Comparisons with measurements in 

actual offices suggest that most do not meet this goal.  

2 SPEECH PRIVACY RATING 

The Articulation Index (AI) [4] and its replacement the Speech Intelligibility Index (SII) [5] are 

frequently used as measures of speech intelligibility and speech privacy. Speech privacy is related 

to very low speech intelligibility and typically an SII≤0.20 (or AI≤0.15) is said to provide 

‘acceptable’ or ‘normal’ speech privacy in an open-plan office. However, such values seem to be 

the result of practical experience rather than controlled subjective experiments. Accordingly, new 
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experiments were carried out in which subjects’ intelligibility scores were obtained for a wide range 

of open-plan office conditions.  

The Harvard sentences were used as the speech material. They were presented to subjects, 

spectrally modified by the transmission characteristics of speech propagating between cubicle type 

workstations. Twenty-nine subjects evaluated the 100 combinations of: 5 different sentences, by 2 

inter-workstation attenuations of the speech sounds, by 2 ambient noise spectra, by 5 signal-to-noise 

ratios. The results were grouped in 0.05 intervals of SII values. Within each interval the distribution 

of intelligibility scores were determined. Figure 1 shows 5 different percentiles of the intelligibility 

scores in each SII interval versus the group average SII values. For example, the 50
th

 percentile line 

shows how the median score varies with SII value. At the criterion of SII=0.20, the median score is 

84%. Below this SII value, the median score decreases rapidly to approximately 40% intelligibility 

at SII=0.15. Much above SII=0.20 the median score is close to its maximum value.  
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Figure 1. Percentiles of speech intelligibility scores in each SII interval. 

To explore the distribution of scores around the criterion value of SII=0.20, Figure 2 plots the 

distribution of intelligibility scores about this SII value. (These results were from the combined SII 

intervals either side of SII=0.20). Although the lowest 25% of the subjects could understand no 

more than 70% of the words, the highest 25% could understand more than 90% of the words. Thus, 

this criterion is far from perfect privacy. Similar results were obtained in terms of AI values about 

AI=0.15, but speech intelligibility scores were not as well related to A-weighted speech and noise 

level differences. These criteria do represent a practically achievable goal [2,3]. 
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Figure 2. Distribution of speech intelligibility scores for SII=0.20. 
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3 SUBJECTIVE RATING OF CONDITIONS 

In the same study, subjects were asked to rate their perception of the amount of speech privacy and 

also to rate how distracting they found the conditions, assuming that they were working in an open-

plan office. These ratings were again obtained in simulated open office conditions, and after the 

subjects had completed a text editing or an arithmetic addition task. The scores on the tasks were 

not influenced by the speech and noise levels due to their short duration (2 minutes and 1 minute 

respectively). However, they did serve to create more realistic conditions in which the subjects did 

not focus completely on the acoustical conditions.  

Figure 3 plots the mean ratings of how distracting the conditions were rated after each of the tasks, 

and the average of both scores.  At the criterion value of SII=0.20, the mean score is just below 

‘Moderately distracting’. A mean score of SII=0.10 would be closer to ‘A little distracting’.  
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Figure 3. Mean subjective ratings of how distracting the conditions were versus SII. 

Figure 4 plots similar results for rating the perceived level of speech privacy. The mean rating at the 

SII=0.20 criterion is a little less than ‘Acceptable’. Results from a previous experiment (labeled 

IERF) are also included [6]. In that experiment subjects were exposed to each condition for 15 

minutes and experienced several conditions over a complete working day while doing computer 

based tasks.  They heard different combinations of simulated ventilation noise combined with 

telephone conversations from an adjacent workstation. Where the two sets of data overlap, there is 

quite good agreement in the subjective ratings of speech privacy. An SII value of approximately 0.1 

would be necessary to achieve a mean score of ‘Acceptable’ speech privacy for open-plan office 

working conditions.  

4 AMBIENT NOISE LEVELS 

In the same one-day experiment referred to above (IERF), subjects were asked to rate how loud the 

ventilation noise was in the presence of interfering speech. The 5-point response scale was labeled: 

‘Much too loud’, ‘Somewhat loud’, ‘Neither quiet nor loud’, ‘Somewhat quiet’, and ‘Much too 

quiet’. For the 30 subjects, the mean score for the ‘Neither quiet nor loud’ point corresponded to 

approximately 45 dBA. Thus, in quite realistic conditions, with various combinations of speech 

from an adjacent workstation and simulated ventilation noise, the most preferred ambient noise 

level was 45 dBA. This would therefore be an ideal masking sound level. Much practical 
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experience [1] leads to a second conclusion that the maximum acceptable ambient noise level (or 

masking sound level) is about 48 dBA. If the noise is louder than this it becomes a significant 

source of annoyance and causes people to talk louder, thus negating any benefits to speech privacy.  
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Figure 4. Mean ratings of perceived speech privacy versus SII from two experiments. 

5 RECOMMENDATIONS 

The results presented here lead to recommendations for both speech privacy and ambient noise 

levels. For a minimum degree of speech privacy the goal should be SII≤0.20. An SII≤0.15 would 

lead to much better speech privacy conditions, and an SII≤0.10 would lead to really good privacy 

conditions.  

An ideal ambient noise level is approximately 45 dBA. If the noise level is much less, speech 

privacy will be substantially reduced. If it is much higher, the noise will be a source of annoyance 

and may reduce speech privacy because people will talk louder. The maximum noise level should 

therefore not exceed 48 dBA. Because it is important to achieve an ambient noise level within a 

very small range of levels, and because noise levels should also be evenly distributed throughout the 

office, this is usually best achieved using electronic masking noise. Of course, this also allows the 

spectrum, as well as the level, of the masking sound to be optimally set to maximize the speech 

privacy without undue disturbance. 

6 COMPARISONS WITH ACTUAL OPEN-PLAN OFFICES  

An examination of measurements in over 700 pairs of open-plan office workstations (cubicles) 

allows us to consider how frequently these ideal goals for acoustic comfort are met.  These 

measurements were obtained from both government and private sector offices in Canada and the 

USA. Figure 5 shows the distribution of measured SII values in the real offices using the 

Intermediate Office Speech Level (IOSL) as a representative office speech level for design 

calculations [2,3]. Clearly most (73%) of the workstations had SII values greater than the criterion 

of SII=0.20. The median SII value was 0.28.  

Figure 6 shows the distribution of measured daytime ambient noise levels for periods when there 

was no nearby source of sound. These results included some offices with electronic masking sound 

and others with only natural ambient noises. In this case the median value is within the desired 

range between 45 and 48 dBA. If we assume that we can extend this range 1 dB higher and lower to 
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represent a small tolerance, then about 47% of the results are in this ‘acceptable range’. The other 

53% are almost evenly split between too quiet and too noisy for ideal masking of intruding speech 

sounds. Of course, where good speech privacy is not an issue the ‘too quiet’ conditions may not be 

a problem. However, the ‘too noisy conditions’ will not lead to acceptable acoustic comfort in most 

open office work environments.  
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Figure 5. Distribution of measured SII values in 700 workstations and cumulative probability plot. 
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Figure 6. Distribution of measured A-weighted ambient noise levels in 700 workstations and 

cumulative probability plot.  

7 CONCLUSIONS  

New subjective studies provide a basis for criteria for both acceptable speech privacy and 

acceptable noise levels in open-plan offices. Meeting both of these criteria should lead to acceptable 

acoustic comfort. Measurements in a large number of actual offices indicate that although noise 
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levels tend to be acceptable or close-to-acceptable, there is generally much less than acceptable 

speech privacy.  
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