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Premise of Study

 Improved IEQ in offices lead to enhanced 
productivity/profitability
◦ Wages = 85% of office costs (Annika et al. 

2013)

 IEQ: Physical and perceptual attributes of 
indoor spaces
◦ E.g., thermal comfort, air quality, light, noise, 

sound, furniture, cleanliness
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Hypothesis Tested

 H0=No correlation between satisfaction 
with IEQ at workplace & productive time
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Literature Review

 IEQ and Occupants’ Well-Being
◦ Fever, asthma, stress, SBS

 IEQ and Satisfaction with Workplace
◦ E.g., Kim and de Dear (2012) with Proportional

vs Basic factors

 IEQ and Productivity
◦ Qualitative and quantitative studies
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Literature Review (cont’d)

 Methods used to measure productivity
◦ Self-assessment: benchmark? Biased? 
◦ Simulations:  complex,  variability across 

workers?

 An easier approach may be measuring 
perceived Productive Time
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Methodology

 Survey questionnaire
◦ Section I: demographics
◦ Section II: self-assessed time lost due to poor 

IEQ
◦ Section III:  self-assessed overall satisfaction 

with workplace

 102 participants
◦ Six organizations

6



Sample Questions

Section Question Measure/Scale

Section I
How long have you been working at your current workplace? Years & Months

Section I Your job description includes occupying your office for an average of: Days a week &
Hours a day

Section II During the past week, how many days have you left work early due to 
being tired or depressed, and not feeling like dealing with the poor 
environmental conditions at your workplace as indicated in Questions 
1 and 2? 

Days

Section II During the past 12 months, how many times have you felt that your 
workplace environment made you sick or too tired to work that you 
took a sick-leave (allergic, migraine, prolonged nausea, etc.)? 

Times

Section 
III

How satisfied are you with the noise level in your workspace? Scale 1 to 7

Section 
III

How satisfied are you with the temperature in your workspace? Scale 1 to 7
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Inferred Parameters

 Productive time=Working time – Lost time
◦ Lost time: Q1-15 covering various IEQ related 

impediments

 Percent IEQ satisfaction
◦ Self-perceived, scale of 1-7
◦ Using weights proposed by Kim & de Dear 

(2012)*

 Longevity

* Kim, J. and de Dear, R. 2012. Nonlinear relationships between individual IEQ 
factors and overall workspace satisfaction. Building and Environment 49 :33-40. 
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Summary of Results

N Range Minimum Maximum Mean Std. 
Deviation

Percent 
Productive Time 99 68.6 30.8 99.4 72.6 14.9

Percent IEQ 
Satisfaction 99 97.8 2.2 100 54.3 23.9

Longevity 99 11.9 0.1 12 3.1 2.9
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Hypothesis Tested

Percent 
Productive Time

Percent IEQ 
Satisfaction

Percent Productive 
Time

Pearson 
Sig. 
N

1

99

.56**
0
99

Percent IEQ 
Satisfaction

Pearson 
Sig. 
N

.56**
0
99

1

99
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Regression Analysis
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Explaining U-Shape

 Relatively high longevity on left-hand side
 Hence, longevity is another factor which 

affects the way IEQ affects productivity
◦ E.g., % Productive Time = 0.39×IEQ Sat. + 

0.01×Longevity + 0.49
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Putting This Work in Use

Productive 
Time

IEQ & 
Satisfaction

Retrofit 
Options

 Capital budgeting optimization tool
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Capital Budgeting Tool Formulation
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Capital Budgeting Tool Formulation
Phase 1: Output
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Capital Budgeting Tool Formulation
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Capital Budgeting Tool Formulation
Phase 2: Retrofit Options Definition
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Capital Budgeting Tool Formulation
Phase 2: Summary of Optimized Result
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