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THE COSTS OF POOR INDOOR AIR
by David Finn, M.Eng., P.Eng.

Costs over the life of an office building

Over90% of the lata Icost ofrunning an office during an estimated 40-year building

life is dedicated lo occupant salaries and benefits, as compared to less than 10%

for initial construction. operation, maintcnance and renovation of the building

(Hedge, 1991). Far too often, con,lruction and operation budgets arc squcczed

without sufficient regurd for the impact on occupants and their associated costs­

a lack of appropriate investment in the quality of the workpluce and inadequate

design ure common phenomena.

Initial construction 2-3%

Continued on next page

SOLUTIONS?

The search for solutions to indoor

air quality problems is probably the

most active area of indoor environ­

ment research anddevelopment. Some

ofthe general approaches being taken

are described here:

mentioned above as a "green building" op­

tion, may also contribute to the problem. The

World Health Organization now estimates

that between 1.5 million and 2,5 million

Canadians are routinely exposed to poor

indoor air.

Poor indoor air can produce effects rang­

ing from headaches to legionnaires' disease.

Although the specific causes of these effects

are sometimes difficult to isolate, it is gener­

ally accepted that inadequate ventilation is

the primary culprit in most cases (see, for

example, ASHRAEJoumal, September 1987),

Mechanically ventilated buildings

are widely reported to have a higher

incidence of problems than natu-

rally ventilated buildings, which is

likcly attributed to the reduced

amount of fresh air supplied to oc­

cupants through mechanical venti­

lation.

Increased ventilation rates ｾ Simply

increasing the amount of fresh air

supplied to the building interior may

be one solution. One recent cost­

benefit study compared increased

ventilation costs with absenteeism

costs associated with,upperrespira­

tory problems. The study showed that incre-

mental costs associated with raising ventila­

tion rates from those typically found in "sick

buildings" to those found in healthy build­

ings would pay for themselves in less than a

year due to reduced absenteeism (Holcomb

and Pedelty, 1994).

In 1989, ASHRAE revised its ventilation

standard to increase ventilation rates to 10

Htres/seconds/person in non-smoking areas

and 30 litres/second/person in smoking ar­

eas, Compliance with this standard (ASHRAE

62-1989) is voluntary, however, and is not

called for in every project. Last year the US­

based National Energy Management Insti­

tute estimated productivity savings of bil­

lions of dollars if every office building i.n the

United States were upgraded to ASHRAE

62-1989. Compliance with this standard is

also regarded as providing "acceptable in­

door air quality" in many courtrooms.

Maintenance &

operation 6·8%

What are buildings used for?

sands of individuals and businesses every

year. Builders and designers who have been

involved with Hsick" or"problem buildings"

can also he negatively affected, facing dam­

aged reputations and in some cases, litiga­

tion.

Airborne particles, bacteria, glare from

lighting, cold drafts and traffic noise are all

examples of factors in the indoor environ­

ment that can have a negative effect on

productivity. These factors are typically

categorized as being related to indoor air

quality, thermal comfort, lighting and noise

- the major physical characteristics of the

indoor environment. Indoor air quality, in

particular, has received considerable atten­

tion in recent years.

INDOOR AIR QUALITY

The energy crisis of the early 1970s is

recognized as the advent of the era of "sick

buildings", Buildings were designed to be

much "tighter" and both natural and me­

chanical ventilation rates were reduced as

energy-savings measures, In 1973, ASHRAE

(the American Society of Heating, Refriger­

ating and Air-Conditioning Engineers) Stan­

dard 62-1973, Ventilation for Acceptable

Indoor Air Quality, was halved to 2.5litres

of outdoor air per second per person. The

increasing use of synthetic materials in fur­

niture and interior finishings compounded

the prohlem as off-gassing of chemicals

contributed to higher concentrations of in M

door poHutants. Use of recycled materials,

Salaries and

benefits 90­

92%

The concept of"green building" usually

brings to mind the use of building products

that take less energy to produce, the design

of buildings that use less energy to heat, or

the recycling of construction waste, that is,

efforts to reduce· the impact of buildings on

the environment. There is another element in
this concept - a "green building" will mini­

mize the impact of negative indoor ･ ｮ ｶ ｩ ｲ ｯ ｮ ｾ

mental factors on us, the occupants.

The major economies of the world, in­

cluding Canada's. are now dominated by

service industries. Most of the people em­

ployed in these industries work

indoors. There is considerable

opinion that the productivity of
service industries can be enhanced
by improving the quality of the

workplace. This approach could

reduce absenteeism and health care
costs associated with poor work­

place environments (thus reduc­

ing non-productive employee

costs). Such improvements could

also result in work of higher qual­

ity and in greater efficiency. Cana­

dian data on these phenomena is

relatively scarce, but a look at US

figures is ･ｹ･ｾｯｰ･ｮｩｮｧＺ

Direct medical costs associated

with indoor pollution in the

United States could range from

US$500 million to over US$1

billion a year, while the costs of

lost productivity related to ab­

senteeism could be as high as

tens of billions ofdollars a year

(Woods, 1989).

Alan Hedge, an ｩｮｴ･ｭ｡ｴｩｯｮ｡ｬｬｹｾｲ･ｳｰ･｣ｴ･､

researcher at Cornell University, estimated

that in 1988 workers' compensation claims

costs American companies over US$50

billion for minor afflictions such as head­

aches, and up to US$75 billion for ill­

nesses related to poor indoor air quality,

in particular.

Each I% productivity improvement could

contribute an additional US$I 0 billion to

the American economy. Various research­

ers have estimated that productivity im­

provements of up to 20% may be achieved

by improving work conditions.

Proportional impacts on the Canadian

economy· are likely, since both countries

derive almost 70% of their respective Gross

Domestic Products (GDP) from the service

sector and have similar economic structures.

These costs are not an economic abstraction,

bur represent real negative impacts on thou-
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CHANCELLOR

FUTURE DIRECTIONS

Building owners and designers have in­

creasingly recognized the importance ofpro­

viding a supportive workplace, but are llSU­

ally faced with a difficult question: where

should we spend our money to maximize

productivity? The consideration of the rela­

tive importance ofindoor air quality, light­

ing, acoustic and thermal conditions to occu­

pant health and performance is central to

wise investment. Furthennore, increasing

occupant expectations concerning the indoor

environment are likely to result in more

demanding codes and standards. as well as in

improved· design specifications and com­

missioning tools for indoor spaces. Contin­

ued research On the indoor environment - in

particular, occupant reactions and perfor­

mance - is critical to achieving these goals.

As a contribution to the pursuit of this re­

search, IrC has recently begun construction

of a second new facility, the Indoor Environ­

ment Research Facility, that. will be the larg­

est of its kind in North American.

,Continued from previous page

Distributed services ｾ Increasing ventilation

rates does not always solve the problem,

however. The additional fresh air is only

effective if appropriately delivered to the

occupants. To this end, a trend has recently

developed- providing multiple independently

controlled systems in a building, with each

system conditioning a particular work zone.

The Umeda Center Building in Japan, for

example, has 12 heat pumps per floor, allow­

ing small "cells" of workstations to have

independent control of temperature and air

flow. Providing a higher degree of local

control allows occupants to tailor air condi­

tions to their needs and may result in more

satisfied and productive workers.

Individually controlled workstations - Modu­

lar workstation units capable of connecting

to local outlets for conditioned air (and heat,

power, data, etc.) have been developed by a

numberofAmerican companies. Conditioned

air is supplied in sub-floor space and distrib­

uted through vents or nozzles in the worksta­

tion; task lighting is integrated with the unit.

These workstations provide each worker with

a high level of control over local environ­

mental conditions and have been claimed to

dramatically· improve productivity (Lorsch

and Abdou, 1994). Under floor "task air

systems" have also been developed, and al­

though not integrated with the workstation

unit, they are based on a similar philosophy

of providing individual control over local

ventilation. Local control also holds the prom­

ise of energy savings, as air, light and heat

are delivered only where needed and not to

unoccupied space.

Low emission materials -Ifattempts atevacu­

ating pollutants are not successful, control­

ling the source of the pollutants may be more

effective in improving air quality. It is, how­

ever, important to identify which gases are

emitted by particular building products be­

fore source reduction' can be pursued. The

development of techniques and tools for

measuring emissions will help manufactur­

ers create safer materials and thus allow

designers anp specifiers to choose safer prod­

ucts. By reducing pollutant sources, ventila­

tion rates may also be reduced and energy

conservation initiatives pursued with less

negative impact on indoor air quality, The

Institute for Research in Construction (IRC)

is currently building a new material emis­

sions laboratory which will be capable of

measuring emissions from virtually any source

from building materials to office equipment

in the indoor environment.
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Ruth Goldbloom,

C.M" D,Hum,L., LLD.,

has been appointed

Chancellor of TUNS, A

native Nova Scotian and

graduate ofMcGill Uni­

versity, she has been

RegentatMountAllison

University, Chair of the

Board of Governors of Mount Saint Vincent

University, and Chair of the Dalhousie Uni­

versity Annual Fund.

Dr. Goldbloomhasreceivedseveral awards

for her volunteer activities including the 1978

Human Relations Award of the Canadian

Conncil of Christians and Jews, the 1983

CASE Volunteerofthe Year Award: in 1992

she was appointed a member of the Order of

Canada.

She is currently President of Pier 21 So­

ciety, a member of the Standing Committee

on Business Development for the Medical

Research Council ofCanada, the Canadiana

Fund, and the Customer Council for Canada

Post.

ATLANTIC CANADA
SOLUTIONS

TO

ATLANTIC CANADA
CONCERNS

[{I Hazardous Waste Disposal

[{I Treatment Of Oil and Water

o Waste Water Treatment

[{I Used Oil Recycling

0' Licensed Facilities

0" Environmental Evaluations

Suppornd lIy Our

Modern Laboratorv facilities
o liquid and solid walle analysis

o Oil contamination specialills

o Air qualify allellment
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Correction to the APENS Registration for September 1994

; published in the last issue of THE ENGINEER
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The following members holding

a License-to-Practice in Nova

Scotia were omitted from the

stricken list published in the last

issue:

2449 G, Parker

3771 B, Hanson

4408 J, Hiscott

6168 H.C, Williams

APENS apologizes to thefollow­

ing members who were listed in

erroronthe 1994APENSStricken

List published in the October/

November 1994 issue of THE

ENGINEER (Vol 6, No, 1)

,:' ｅｮｧｩｮ･･ｲｾｩｮｾ Trainine
• B.A. Halif should read
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