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2.2 DRIER SYSTEM

2.2.1 Drier type

The hand drier that has been used for the basis of this comparison is the
Classic model manufactured by Airdri (B-709 model as supplied by Bobrick).

Table 2.1 details the inventory of materials that are associated with the drier.

Table 2.1 Drier materials

Drier (includes Packaging)  Materials Weight (g)
Galvanised Steel 1900
Steel 1125
Al (Recycled) 843
Al 843
Zinc 484
Card 444
Copper 231
wood 190
Nylon 103
Ceramic 91
Polyethylene 54
PBT 40
Other materials 82
Total 6430

2.2.2 Electricity use during assembly

Data relating to energy consumed to produce one drier was supplied by
Airdri Ltd.

2.2.3 Electricity consumption during the use stage

It has been assumed that the drier is used 500 times per week and for an
average of 30 seconds per dry.  The drier has a power rating of 2.4 kW.  This
equates to an electricity consumption of 9360 MJ over the 5 year life time.

2.3 PAPER TOWEL SYSTEM

The paper towel system consists of a dispenser, bin, bin liners, paper towels
and the associated packaging.
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Table 2.2 Towel system materials

Material Input Weight
(kg)

Associated
Packaging (Card)

Metal bin 6.2 1
1 Polyethylene bin liner 0.033 0.0016
Dispenser 2.605 0.195
Average wt 1 C-Fold Towel 0.004 0.00018

2.3.1 Towel type

For the purposes of this study a ‘C-Fold towel’ with an average weight of
3.79g has been assumed.

2.3.2 Dispenser and bin

A common mild steel dispenser weighing 2.6 kg has been modelled, together
with a common mild steel bin weighing 6.2 kg.

Associated with the bin is the daily use of a new polyethylene bag weighing
33g.  For the purpose of this study, 5 bags per week have been assumed to be
used.

2.3.3 Life time towel consumption

For the purposes of this study an equal lifetime and equal number of dries to
that of the drier has been assumed.

For each dry it has been assumed that a person uses two paper towels.

2.4 DATA REQUIREMENTS

For the purposes of this study, readily available data have been used to
describe the system.  With the exception of steel and one of the paper types
modelled, the inventory data for materials, energy, transport and waste
disposal were sourced from the  PEMS4 (1)  databases.  Life cycle inventory
data for steel products were provided by the International Iron and Steel
Institute.

Four different systems have been modelled for paper towels, using different
databases on then environmental impacts of paper.  The only difference
between the models is the paper data that has been used.  This was done to
determine the sensitivity of the towel system to the paper data.  One of the
paper databases used was created using the SCA Environmental Report, 2000,
the other three were created using the databases in PEMS4 (ETH paper,
bleached paper and unbleached paper).

(1) Pira Environmental Management System
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For the purposes of this comparison, all materials were assumed to be
transported an equal distance by road and sea, a total of 1500 km.

All modelling and analysis was conducted using the PEMS4 LCA software
tool.

All electricity inputs to the systems were modelled using an average
European fuel mix.

2.5 FUNCTIONAL UNIT

The functional unit is a measure of the 'service' provided by the product
systems.  It is used to normalise the environmental effects, allowing
comparisons with other periods, systems or scenarios which might provide an
identical service.  In this case, the functional unit is based on a lifetime of five
years for the two systems and the same number of dries, 130,000.
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3 ENVIRONMENTAL FOOTPRINT OF THE TWO PRODUCT SYSTEMS

3.1 LIFE CYCLE INVENTORY

The system was described by quantifying all of the resources (materials and
energy) consumed, and the products and wastes produced, at each stage in
the system under investigation.

A summary inventory for each system is contained in Annex A.

3.2  IMPACT ASSESSMENT METHOD

Impact Assessment is a technical, quantitative and/or qualitative process to
characterise and assess the effects of the environmental burdens identified in
the inventory.

The approach used to conduct the Impact Assessment is known as the
Problem Oriented Approach.  The data in the inventory were aggregated
according to relative contributions made to the following surveyable
environmental concerns:

• resource depletion;
• global warming;
• ozone layer depletion;
• acidification;
• nutrification;
• human toxicity;
• ecotoxicity; and
• photochemical smog.

3.2.1 Resource depletion

The classification of resource depletion is limited to non-renewable resources
only, i.e. coal, oil, gas and minerals.  Resource depletion is calculated by
multiplying the amount of extracted resource (kg) by its individual
classification factor.  The classification factors are calculated by dividing the
global oil reserves by the global reserves of the specific resource.  The
classification results in ‘oil equivalents’ can then be summed.

3.2.2 Global warming

The gases involved in the greenhouse effect (eg carbon dioxide (CO2),
methane (CH4), carbon monoxide (CO), nitrous oxide (N2O), sulphur
hexafluoride (SF6)) all have the property of absorbing energy and emitting
thermal infra-red radiation.  An increase in the atmospheric concentration of
greenhouse gases will change the absorption of infra red radiation in the
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atmosphere.  This may lead to changes in climatic patterns and higher
average global temperatures.

Global Warming Potentials (GWP) have been developed by the IPCC
(Intergovernmental Panel on Climate Change) and can be used to express the
potential contribution of different gases to the greenhouse effect.

The Global Warming Potential (GWP) is a relative parameter that uses carbon
dioxide (CO2) as a reference gas.  The emissions of each greenhouse gas are
multiplied by their GWP and the system’s potential contribution to the
greenhouse effect is expressed in a single score by summing the individual
contributions.

3.2.3 Ozone depletion

Changes in atmospheric ozone will modify the amount of harmful ultraviolet
radiation penetrating to the earth’s surface with potential effects on human
health.  For gases that contribute to the depletion of the ozone layer (eg
chlorofluorocarbons), ozone depletion potentials (ODPs) have been
developed.  These can be used to express the potential contribution that these
substances make to the depletion of the ozone layer.  The ODP uses CFC 11 as
a reference substance.

3.2.4 Acidification

Acidification results from the deposition of acids that lead to a decrease in the
pH, a decrease in the mineral content of soil and increased concentrations of
potentially toxic elements in groundwater.  These effects are caused by acid
rain and the major gaseous pollutants associated with this are sulphur dioxide
(SO2) and nitrogen oxides (NOx).  These are dissolved in rainwater and
subsequently deposited.  The effects of acid deposition are very site specific
and will vary depending on the receiving environment (ie the buffering
capacity of the soil and any dilution effects which might occur).

Acidification Potential (AP) factors have been developed for potentially
acidifying gases such as SO2, NOx, HCl, HF and NH3.  The AP of a substance
is calculated on the basis of the number of hydrogen ions that can be
produced per mole of a substance, using SO2 as the reference substance.

3.2.5 Ecotoxicity

The ecotoxicity effect scores represent the quantity of aquatic or terrestrial
ecosystem potentially polluted to the maximum tolerable concentration.  It
must be stressed that classification factors for ecotoxicity are still in the early
stages of development and that, in practice, emissions may be dispersed and
diluted below a ‘no effect’ level.

The inventory output burdens categorised under this environmental burden
include releases to water of metals, non metals and organic compounds.



ENVIRONMENTAL RESOURCES MANAGEMENT AIRDRI/BOBRICK

10

3.2.6 Nutrification

This is caused by the addition of nutrients (eg NOx, nitrates, phosphates and
ammonia) to a soil or water system that leads to an increase in biomass.  Any
nutrient can have a nutrifying effect, however nitrogen and phosphorous are
the most important.  Those substances that have the potential for causing
nutrification are aggregated using nutrification potentials (NPs) which are a
measure of the capacity to form biomass compared to phosphate (PO4-3).

There are various issues surrounding this category and, as with acidification,
the impact of pollutants will depend on the sensitivity of the receiving
environment.

3.2.7 Human toxicity

The human toxicity effect score represents the potential for human body
weight to be contaminated up to the maximum acceptable limit.  It must be
stressed that classification factors for human toxicity are still in the early
stages of development and that, in practice, emissions may be dispersed and
diluted below a ‘no effect’ level and an unknown fraction (less than one) will
actually be taken in by humans.

The inventory output burdens categorised under this environmental burden
include releases of metals to air and water, organic compounds to water,
volatile organic compounds, nitrogen oxides, ammonia and sulphur dioxide.

3.2.8 Photochemical Smog

Low level smog contains irritants that can adversely affect human health.
Photochemical oxidant formation potential (POCP) factors have been
developed for substances (VOCs, CFCs) that contribute to the formation of
photochemical oxidants/smog.  The POCP is a measure of the capacity to
form ozone in the lower atmosphere using ethylene as the reference
substance.

3.3 IMPACT ASSESSMENT RESULTS

The figures in Table 3.1 are the potential contributions from the life cycle in
each of the impact categories for the towel and drier systems.  Though energy
consumption is not an environmental impact it has been included in the table
for the reader’s interest.
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Table 3.1 Impact burden for drier and towel systems

Impact Category Drier Paper
Type 1

 Paper
Type 2

 Paper
Type 3

Paper
Type 4

Towel: Average
Paper

Resource depletion (kg Oil equiv.)     1780        800    594                424                    476         574
Global Warming (CO2 equiv.)    1607     4330 2187             5574                 6289      4595
Acidification (kg SO2 equiv.) 10.2 12.4 15.3 12.4 15.3        13.8
Ecotoxicity (Aquatic m3) 0.052 0.104 0.079 0.050 0.064        0.07
Human Toxicity (kg/kg) 15.7 24.1 27.2 23.9 22.8        24.5
Nutrification (kg PO4  equiv.) 1.2 1.7 0.9 1.4 1.6        1.38
Ozone depletion (kg CFC 11 equiv.) 0.0003 0.0016 0.0009 0.0002 0.0002        0.00
Smog (kg ethylene equiv.) 0.4 3.0 1.9 4.6 2.2        2.94
Energy MJ 35999 38527 34167 76079 87084 58964

The drier system performs better than the average paper towel systems with
the exception of resource depletion (all the paper towel systems perform
better).

From Table 3.1 it can be see that a drier, over its life time, will result in a global
warming burden of 1.6 tonnes of CO2.  This is an equivalent burden to that
associated with a car travelling 5 100 km.  Over the same period, the use of
paper towels would result in an average CO2 burden of 4.6 tonnes.  This is an
equivalent burden to that associated with a car travelling 14 500 km.

From Table 3.1 it can be seen  that a drier over its life time  will result in a
acidification burden of 10.2 kg of SO2.  This is an equivalent burden to that
associated with a car travelling 5000 km.  Over the same period, the use of
paper towels would result in a average burden of 13.8 kg of SO2.  This is an
equivalent burden to that associated with a car travelling 6700 km.

3.3.1 Drier system

For the drier, by far the largest contributor to the environmental footprint is
the generation and supply of electricity, see Table 3.2.  This table shows that
the environmental profile of the drier is dependent on the quantity and nature
of electricity used.  By using European average data for electricity generation
and supply, local and national variations have been ignored.  There is wide
variation in the generating methods of countries and these variations would
affect the results.

As the average European data is pre 1997 it is reasonable to expect the
environmental burdens associated with electricity to reduce in the coming
years with the growing use of renewable energy and improvements in
generating efficiency.
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Table 3.2 Percentage contribution of electricity use to each impact burden

Impact Category Drier Electricity Use
(%)

Resource Depletion 69
Global Warming 98
Acidification 98
Ecotoxicity 98
Human Toxicity 95
Nutrification 99
Ozone Depletion 98
 Smog 97

3.3.2 Paper towel system

For the paper towel system, the largest contributors to the environmental
footprint are the production of the paper for the paper towels, the production
of polyethylene associated with the plastic bin bags, the disposal of the paper
towels and the transport of materials, see Table 3.3.  The bin, dispenser
materials and their transport have not been included in the table as they
contribute less than 0.5% of the burden in each impact category.

Table 3.3 indicates that assumptions and limitations associated with the data
related to these stages of the life cycle have significant implications for the
environmental profile of the paper towel system.

As waste paper towels are not considered suitable for recycling, the choice of
landfill as the disposal route is reasonable considering that landfill is the main
waste disposal route in both the UK and USA.  In the UK, USA and mainland
Europe incineration is playing an increasing role in waste disposal.
Incineration of paper towels would result in different environmental burdens.
Of particular note would be the reduction in greenhouse gas emissions
associated with methane emissions from the waste disposal to landfill..
However, incineration would result in larger releases of species with an
impact on air quality.

The transport assumptions made are considered to underestimate the
environmental burden as the distances are conservative.  Road transport also
assumed a 40 tonne truck, which is significantly more efficient for moving
material than the smaller capacity vehicles that might be used in practice.  In
addition, a 100% utility has been assumed for transport, where in practice,
half or even empty loads could be expected.
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Table 3.3 Percentage contribution of life cycle stages to each impact for the ‘Paper Type
1’ towel model

Impact Category Bin Liner
Materials

(%)

 Towel
Production:

Paper Type 1 (%)

 Landfilling of
Paper Waste (%)

Transport
(%)

Resource depletion (Oil equiv.) 12 73 0 12
GWP (CO2 equiv.) 1 59 37 3
Acidification (kg SO2) 6 76 0 14
Ecotoxicity (Aquatic m3) 27 60 1 10
Human Toxicity (kg/kg) 3 78 1 15
Nutrification (kg PO4) 4 78 2 13
Ozone depletion (kg CFC 11) 0 88 0 10
Summer Smog (kg ethylene) 12 60 18 9

3.3.3 Comparison

The ‘value’ of each impact contribution can be assessed by converting actual
scores into a scale of 0 - 1, where 1 is the worst performance and 0 the best.
This simplifies the impact assessment values whilst retaining the cardinal
nature of the data and allowing performance against all criteria to be placed
on a common scale.  The normalised data is presented in Table 3.4.  Note that
the unit is now ‘value’ for each criterion.  Figure 3.1 is a graphical
representation of Table 3.4.  If we were to assume that each impact is of equal
importance, then the total (Table 3.5) for each model provides a single score
for environmental performance.  On this basis, the drier outperforms the
paper towel system as it has a lower total score.

Figure 3.1 Impact assessment comparison
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Table 3.4 Normalised impact data

Impact Drier Paper
Type 1

Paper
Type 2

Paper
Type 3

Paper
Type 4

Average Paper

Resource Depletion 1.00 0.45 0.33 0.24 0.27 0.32
Global Warming 0.26 0.69 0.35 0.89 1.00 0.73
Acidification 0.67 0.81 1.00 0.81 1.00 0.91
Ecotoxicity
(aquatic)

0.50 1.00 0.76 0.48 0.62 0.71

Human Toxicity 0.58 0.88 1.00 0.88 0.84 0.90
Nutrification 0.68 1.00 0.51 0.82 0.95 0.82
Ozone Depletion 0.22 1.00 0.56 0.11 0.12 0.45
 Smog 0.08 0.66 0.42 1.00 0.48 0.64

Total 3.98 6.49 4.94 5.22 5.26 5.48

By using different paper databases, we have shown that, on a equal weighting
basis, the choice of paper does not affect the overall performance of the towel
system in comparison with the drier.

3.4 VALUATION

Valuation rates the importance of the different impact categories against each
other.  This allows the individual impact groups to be compared (and
summed) and conclusions to be drawn on which are most significant.

The development of valuation methods is still in its early stages and fraught
with controversy.  It is unlikely that a single standard valuation method can
be developed as differences in the value judgement of individuals and
governments will always exist and are quite legitimate.

The desirability of conducting the valuation stage is often questioned.  It is
argued that, because of its lack of a scientific basis and the need for value
judgements, it is an unreliable foundation on which to base a decision.  It is
also argued that a single figure is an over simplification of a complex subject
and may be misused.  However, in order to draw any overall conclusion from
the vast majority of comparative studies some form of valuation/weighting
between impact areas is likely to be necessary.  At present it is generally left to
the decision maker to weight between the various impact areas.

The PEMS4 software tool allows the user to apply some valuation techniques.
Figure 3.2 shows how the product systems perform with regard to the
valuation techniques contained in PEMS.  The valuation techniques
Ecoscarcity, EPS2.0 and the Tellus are common methods (these three
techniques are briefly explained below).  Although the results have been
normalised to allow comparison on the same scale, no comparison of values
can be made between the different valuation techniques.  Figure 3.2 shows
that the drier system performs better than the average towel system for all the
valuation techniques.  The drier system performs better than the towel
systems for 6 of the valuation methods.  For the Ecoscarcity valuation method,
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two of the paper towel systems performs better than the drier system, and for
the EPS 2.0 valuation method, one of the towel systems performs better than
the drier system.

Figure 3.2 Valuation comparison
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3.5 SENSITIVITY ANALYSIS

The key assumption that a person will use two towels for each dry needs to be
assessed as this has the greatest influence on the results for the paper towel
systems.  Table 3.5 presents the impact burdens if one paper towel per dry was
to be used.

The figures in Table 3.5 are the potential contributions from the life cycle in
each of the impact categories for the towel and drier systems.  Though energy
consumption is not an environmental impact, it has been included in the table
for the readers’ interest.

Table 3.5 Impact burden for drier and towel systems

Impact Category Drier Paper
Type 1

 Paper
Type 2

 Paper
Type 3

Paper
Type 4

Towel:
Average Paper

Resource depletion (kg Oil equiv.) 1780 444 341 258 281 331
Global Warming (CO2 equiv.) 1607 2198 1127 2824 3107 2314
Acidification (kg SO2 equiv.) 10.2 6.6 8.0 6.7 8.4 7.4
Ecotoxicity (Aquatic m3) 0.052 0.064 0.052 0.039 0.048 0.05
Human Toxicity (kg/kg) 15.7 12.5 14.1 12.7 12.4 12.91
Nutrification (kg PO4  equiv.) 1.15 0.88 0.47 0.73 0.83 0.73
Ozone depletion (kg CFC 11 equiv.) 0.00034 0.00078 0.00044 0.00010 0.00010 0.00
Smog (kg ethylene equiv.) 0.36 1.69 1.12 2.47 1.28 1.64
Energy MJ 36000 20229 18049 39068 43627 30243

The ‘value’ of each impact contribution has been assessed by converting
actual scores into a scale of 0 - 1, where 1 is the worst performance and 0 the
best.  This simplifies the impact assessment values whilst retaining the
cardinal nature of the data and allowing performance against all criteria to be
placed on a common scale.  The normalised data is presented in Table 3.6.
Note that the unit is now ‘value’ for each criterion.  If we were to assume that
each impact is of equal importance then the total (Table 3.5) for each model
provides a single score for environmental performance.  On this basis, the
drier performs less well than the paper towel systems as it has a lower total
score.

Table 3.6 Normalised impact data

Impact Drier Paper
Type 1

Paper
Type 2

Paper
Type 3

Paper
Type 4

Average Paper

Resource Depletion 1.00 0.25 0.19 0.14 0.16 0.19
Global Warming 0.52 0.71 0.36 0.91 1.00 0.74
Acidification 1.00 0.64 0.79 0.66 0.82 0.73
Ecotoxicity
(aquatic)

0.81 1.00 0.81 0.60 0.74 0.79

Human Toxicity 1.00 0.80 0.90 0.81 0.79 0.82
Nutrification 1.00 0.76 0.41 0.64 0.72 0.63
Ozone Depletion 0.43 1.00 0.57 0.12 0.12 0.45
 Smog 0.15 0.68 0.45 1.00 0.52 0.66

Total 5.90 5.84 4.47 4.88 4.87 5.02
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Figure 3.7 shows how the product systems perform with regard to the
valuation techniques contained in PEMS. The valuation techniques
Ecoscarcity, EPS2.0 and the Tellus method are common methods.  Although
the valuation techniques apply weightings to the different impact categories.
The results have been normalised to allow comparison on the same scale, no
comparison of values can be made between the different valuation
techniques.  On the basis of one towel per dry, Figure 3.7 shows that no
conclusion can be drawn as to which drying method is preferred on the basis
of environmental impact.

Figure 3.7 Valuation comparison
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With regard to the drier system, the most important assumption is that the
drier will be used for 30 seconds per dry.  This is a longer drying time than
specified by the manufacturer.  The manufacturer specifications state a 20
second drying time.  If the specified drying time had been used, the
environmental impact burdens would be reduced by approximately a third,
with the exception of resource depletion.  To err on the side of caution, and in
the absence of real data, a 30 second drying time was assumed.

It is difficult to argue the case for one towel per dry as experience and logic
would suggest it is greater than one.  Bobrick Washroom Equipment Inc.
estimate 2.5 towels per dry.
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4  CONCLUSIONS

The streamlined study shows that the use of hand air driers results in a
smaller environmental footprint than the use of paper towels, though this is
based on a number of assumptions such as the use of two paper towels per
dry and the use of the hand air drier for an average of 30 seconds per dry.

Due to the influence that the number of paper towels consumed and the
drying time have on the results of the study, it is our recommendation that
research is carried out to determine average consumption of towels and the
average drying time (for hand air driers) per dry.

Though this study is not definitive, it does suggest that, with regard to
environmental performance, paper towels should not be chosen in preference
to the hand air drier modelled in this study.

The use of the drier results in lower global warming, acidification, ecotoxicity,
human toxicity, nutrification, ozone depletion and photochemical smog
burdens.

The use of paper towels results in a lower resource depletion burden than the
use of the drier.

The use of paper towels results in double the global warming burden when
compared to the use of the hand air drier.

A drier over its life time will result in a global warming burden of 1.6 tonnes
of CO2.  This is an equivalent burden to that associated with a car travelling
5 100 km.  Over the same period the use of paper towels would result in an
average CO2 burden of 4.6 tonnes.  This is an equivalent burden to that
associated with a car travelling 14 500 km.

The results of this study are dependent on the assumptions made.  Of
significance is the drying time, the electricity database used, the number of
towels used per dry, transport steps and the disposal paper wastes.



Annex A

Summary Inventory
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Table A.1 Summary inventory for systems modelled

Burden Drier Towel:
Paper
Type 2

Towel:
Paper
Type 1

Towel:
Paper
Type 3

Towel:
Paper
Type 4

Towel:
Average
Paper

Input (kg unless stated)
energy biofuel (MJ) 396.4 13728.4 1592.2 1543.5 1543.6 4601.94
energy biotic (MJ) 1.6 0.00
energy fossil (MJ) 25081 23184 54721 87555 99527 66246.80
energy hydro (MJ) 2269 534 862 221 314 482.74
energy nuclear (MJ) 10620 2892 4033 541 749 2053.60
gas reserves 60 108 79 59 67 78.28
oil reserves 88 263 489 269 307 332.07
coal reserves 831 280 322 63 86 187.93
mineral reserves 42.44 54.41 49.08 30.48 70.17 51.03
water in 69160 38438 71970 58796 79442 62161.40
Output (kg unless stated)
acetaldehyde 0.00 0.00 0.00 0.00 0.00 0.00
As 0.00 0.00 0.00 0.00 0.00 0.00
CFC (unspecified) 0.00 0.00
CO 0.42 2.35 6.77 27.26 31.54 16.98
CO2 1506.2 844.5 2983.5 4279.4 4993.1 3275.12
dioxin 0.00 0.00 0.00 0.00 0.00 0.00
H2S 0.00 0.04 0.03 0.03 0.03 0.03
halides 0.30 0.15 0.13 0.02 0.26 0.14
HC (unspecified) 0.00 1.30 1.30 1.30 1.30 1.30
HC excl CH4 (unspecified) 0.70 2.21 3.71 1.02 1.52 2.12
metals (unspecified) 0.00 0.00 0.00 0.00 0.00 0.00
methane 3.98 63.50 64.03 61.55 61.61 62.67
N2O 0.02 0.03 0.01 0.00 0.00 0.01
NH3 0.01 0.00 0.00 0.00 0.00 0.00
Ni 0.00 0.00 0.00 0.00 0.00 0.00
Nox 3.38 5.64 8.72 10.19 11.94 9.12
other (air) 0.03 0.08 0.07 3.75 16.90 5.20
other metals (air) 0.09 0.07 0.04 0.01 0.01 0.03
other VOC 0.10 0.16 1.04 6.54 0.03 1.94
Pb 0.00 0.00 0.00 0.00 0.00 0.00
SO2 7.57 11.08 6.04 5.17 6.78 7.27
TSP 2.79 3.41 3.98 11.41 14.13 8.23
VOC 4.78 67.17 70.46 71.86 66.12 68.90
AOX 0.00 0.00 0.00 0.00 0.00 0.00
BOD 0.00 0.96 1.38 0.62 0.62 0.89
COD 0.01 4.29 9.08 1.53 1.53 4.11
acid as H+ (waterborne) 0.00 0.00 0.00 0.00 0.00 0.00
Cr (unspecified) (waterborne) 0.00 0.00 0.00 0.00 0.00 0.00
metals (unspecified) (waterborne) 0.00 0.01 0.01 0.02 0.03 0.02
metals (water) 5.52 6.12 9.97 1.40 1.45 4.73
N (waterborne) 0.01 0.05 0.16 0.04 0.04 0.07
nitrogen (organic) (waterborne) 6.60 0.00 2.23 0.00 0.00 0.56
non metals (water) 14.01 11.01 17.48 2.60 4.86 8.99
oils & greases (waterborne) 0.08 0.21 0.38 0.04 0.05 0.17
organic (water) 0.12 0.47 0.69 0.08 0.09 0.33
P (waterborne) 0.00 0.00 0.01 0.00 0.00 0.00
Unspecified (water) 0.74 1.37 4.65 16.20 31.74 13.49
water out 69757 39006 75351 60375 81441 64043.43
oils 0.0 0.0 0.0 0.0 0.0 0.01
open loop outputs 0.0 98.2 729.7 455.2 320.79
solid waste 1.4 456 1247 3210 3694 2151.80
landfill (dm3) 0.5 1136 1190 1561 1782 1417.24



 
 
 

THE UNIVERSITY OF MELBOURNE 
 

REPORT TO PROPERTY & CAMPUS SERVICES (16/08/2007) 
 
 
A.  HEADING: 
 
 Paper Hand Towels Vs Hot Air Hand Dryers 
 
B.  PURPOSE: 
 
 The purpose of this report is to investigate the advantages and disadvantages of both 
paper hand towels and hot air hand dryers and make a recommendation as to which method 
of hand drying should be adopted as the standard for University of Melbourne. The 
investigation will consider the environmental, social and economic issues associated with the 
two methods of hand drying. The report will serve as information for all General Managers 
within the Property & Campus Services Department and will be posted on the P&CS website 
for general comment and feedback by university staff. 
 
C.  BACKGROUND: 
 
 Currently the University of Melbourne has both hot air hand dryers and paper towel 
dispensers fitted to various toilet facilities, laboratories, kitchens and work areas. The 
University spends approximately $110,000 per annum purchasing paper hand towel to 
restock the dispensers. Restocking is performed by the contract cleaners who also collect 
the waste for disposal to landfill. 
 
 No contract for the supply of paper hand towel previously existed (it was at one point 
part of the stationery contract) and it was deemed that, due to the level of expenditure, this 
should be addressed and a tender process initiated and a contract put into place. As part of 
this exercise it was decided that an audit of all toilet facilities within the Parkville campus be 
undertaken and a review be conducted on the merits of installing hot air hand dryers and 
doing away with paper hand towels. 
 
D.  ISSUES / INTENDED OUTCOMES: 
 
 Many issues were raised as potential barriers to any move away from paper hand 
towels to hot air hand dryers. These included concerns around areas such as energy 
consumption, hygiene, environmental issues, congestion, use of toilet tissue to dry hands, 
user preferences, etc. 
 
Energy Consumption  
 

Information was sought from the Victorian Department of Sustainability regarding 
which method was the more energy efficient. Kim Johnson of Sustainability Victoria 
suggested that although there had been no work in this area in Australia, information that she 
had seen and heard to date suggested that the hot air hand dryer was by far the more 
energy efficient method (refer Appendix 1). A comparison of energy use between paper towel 
and hot air hand dryers in a data base developed by Franklin Associates, Ltd and published 
on BuildingGreen.com found that hot air dryers used less then 30% the energy used in the 
production of paper hand towels and that some more efficient hot air hand dryers used as 
little as 10% of the energy used in the production of paper hand towels (refer Appendix 1). 

 
 



Hygiene 
 

Concerns were raised about the effectiveness of hot air hand dryers and the 
implications this may have on hygiene. The issues revolved around the greater number of 
bacteria present around hot air hand dryers, the time that it took to dry hands, and the 
potential of people “flicking” water against walls, floors etc. 
 
The Victorian Department of Health was contacted for advice and they directed our enquiry 
to Michelle Cullen who is an Infection Control Consultant within the Department of 
Microbiology & Immunology at The University of Melbourne. Michelle indicated that the major 
issue was not which method of hand drying was used, but rather, in general, many people 
failed to dry their hands properly. She highlighted the pros and cons of both methods but 
concluded that she saw no problems from a hygiene perspective with either method (refer 
Appendix 2). She did however point out that whereas either method would be suitable in a 
public toilet facility she believed that paper towel was the preferred option in a laboratory 
environment due to potential problems with air turbulence. 
 
Environmental Issues 
 

There are environmental issues associated with both methods in the manufacture 
and distribution of the products as well as the ongoing operation and maintenance. 
Information from the publication Sanitary Maintenance, which was provided by Sustainability 
Victoria, suggested that paper hand towels created landfill waste and required trees to 
manufacture. Another report also provided by Sustainability Victoria suggested that a typical 
fast food restaurant in America using paper hand towel would use 9 fully grown trees and 
generate 450 kilograms of landfill waste (refer Appendix 1). 
 
Congestion 
 

Concerns were raised about the congestion that could be created in toilet facilities, 
particularly in some buildings that house lecture theatres, at the end of lecture times etc. 
These areas are generally already congested and the fact that hot air hand dryers required 
the individual to stand at a unit for 30 seconds could create greater congestion. 
 
Use of Toilet Tissue to Dry Hands 
 

The possibility of individuals resorting to using toilet tissue to dry their hands in the 
event of paper towels not being available was also raised. No information on the incidence or 
likelihood of this could be found. Although it is a possibility it is difficult to fully understand the 
impact as no research could be found on the topic.   
 
User Preferences 
 

It was generally agreed that the majority of users have a personal preference to use 
paper towel rather than hot air dryers. The general belief is that paper towel, is quicker, more 
convenient, and does a better job. This preference by users towards paper hand towel is 
seen as a major obstacle. It is anticipated that there will be strong resistance to any switch 
away from paper hand towel.   
 
E.  OPTIONS: 
 

Currently many of the toilet facilities are fitted with both paper hand towels and hot air 
hand dryers. The options would be to leave the situation as it currently is although this is 
seen as the least favourable outcome as supplies to stock paper towel dispensers would still 
need to be purchased as well as having to service and maintain the existing hot air hand 
dryers. The other options involve going with one method or the other. Whichever method was 
selected it would be necessary to remove any existing equipment or dispensers for the 



unsuccessful method. This would be required to prevent faculties and departments from 
buying there own supplies or equipment and continuing to utilize both hand drying methods. 
 
F.  FINANCIAL IMPLICATIONS: 
 

Currently the University spends in the region of $110,000 per annum in purchasing 
paper towel. This is an ongoing cost to the University. There are also some costs in 
operating and maintaining the existing hot air hand dryers but it is difficult to quantify what 
the amount is. Should the University decide to maintain the status quo then the expected 
cost would be $110,000 per annum rising with inflation.  
  

If the University were to install hot air hand dryers then capital funds would be 
required to buy and install the units. Information supplied by one of the manufacturers of hot 
air hand dryers suggests that the units are in the vicinity of $400 each to purchase and 
depending on the availability of power etc would cost around $100 each to install (refer 
Appendix 3). There could also be a cost associated with any work involved in the removal of 
existing paper towel dispensers and repairing or restoring the area after removal. 
 
G.  RISK ASSESSMENT: 
 
 
H.  IMPLEMENTATION: 
 

Implementation would be through a two stage process. The first stage would be to 
apply the new system to a faculty or department and then, if successful to roll it out to the 
rest of the campus. 
 
I.  RECOMMENDATION: 
 
It is recommended to the Committee as follows: 
 

• That a trial be approved for the installation of hot air hand dryers throughout all toilet 
facilities within Property & Campus Services, as well as the removal of existing paper 
towel dispensing units. 

• That, assuming the trial is successful, funds be allocated for the supply and 
installation of hot air hand dryers throughout the University.  

• That laboratories, kitchens and work areas currently fitted with paper towel 
dispensers continue to use these and not be converted to hot air hand dryers. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 1. 
 
Hello Henry, 
  
Further to your enquiry today, please see response from our Environmental Management Team which 
seems to be the only available information at present. 
  
This first link provides a case for choosing Hand Dryers rather than paper towels and comes from a 
POSSIBLY unbiased source in, Cleanlink - InfoResource for the Cleaning Industry. 
http://www.cleanlink.com/sm/article.asp?id=502  

The attached pdf provides another case and it too backs the hand dryer case (which is essentially 
trying to sell a product). See http://www.tork.com.au/hygiene/hygiene.htm

I'm personally not convinced as I have yet to see any work done on this in Australia, but from what I've 
seen and heard to date, the hand dryer is actually tough to beat given the requirements of its duty. 

The only item I've been able to find in Australia on this matter was more of an advertisement for 
buying a particular product than it was an objective study on the differences between the two. Hope I 
haven't made matters worse. 

Regards 

  

Kim Johnson | Sustainability Victoria  

T: 03 8626 8752 | F: 03 9663 1007 | Level 28, Urban Workshop, 50 Lonsdale Street, Melbourne 
3000 | www.sustainability.vic.gov.au

 

  
  

  

Please consider the environment before printing 

********************************************************************** 

This email and any files transmitted with it are confidential and 

intended solely for the use of the individual or entity to whom they 

are addressed. If you have received this email in error please notify 

the system manager. 

********************************************************************** 
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MARKET PULSE  

Hand Dryers: No Longer the Hot Wave of the 
Future? 
Sales of automatic hand dryers are down. Still, the benefits for facilities are 
undeniable 
 
By Kari Strobel 
Email the SM editors

 

Hand dryers are seen everywhere: in schools, restaurants, hotels, hospitals, factories, public 

restrooms, truck stops and more, and are said to offer many advantages over paper and cloth 

towels. 

So does that mean the average jan/san distributor sells a lot of these items? Not really. The 
distributors SM spoke with say the market for hand dryers is a small one. 

In fact, according to Daniel Ellis III, general manager of Camelback Janitor Supply Inc., 
Phoenix, hand dryer sales are so low that it isn’t even worth his time to figure out the exact 
percentage. 

“Hand dryer sales are not a significant part of my business — they might not even add up to 
one percent,” he says. 
 

Undeniable Benefits 
Although sales of hand dryers are relatively low, many distributors will agree that they do 
offer many benefits. 

In general, many manufacturers and distributors agree that hand dryers help eliminate paper 
towel waste, labor, vandalism and messes. 

“Hand dryers can achieve 90 percent cost savings over paper towels,” according to one hand 
dryer manufacturer that SM interviewed. 

According to those who favor hand dryers, cost savings are just one benefit hand dryers offer. 
Automatic hand dryers also offer the advantage of conserving energy and water, so both the 
end users and building owners benefit. To them, paper towels are seen as unnecessary and 
costly. Environmentally, hand dryers provide an alternative that helps facilties reduce waste 
and reduce the cost of labor to dispose of it. 



SM reported last June about the advantages of hand dryers. In the article, “Touchless 
Washrooms Offer Many Benefits,” the authors discuss similar benefits to those mentioned 
above: 

“These systems allow for hand drying using a set amount of heat and, thus, energy. Benefits 
to cleaners are that there is no paper towel waste in the restroom and no dispenser to 
restock. Also, the dryer needs minimal cleaning, since the user doesn’t touch the fixture to 
operate it,” Alan S. and Linda B. Bigger wrote. 

Another big point that distributors emphasize when selling hand dryers is the cost savings the 
machines offer. Whereas a building owner might have to buy many cases of paper towels, a 
hand dryer is a one-time purchase. 

A hand dryer’s price might start somewhere around the range of $400, whereas a case of 
paper towels might be about $25 multiplied by number of cases — 30 cases would cost $675. 

“Once a hand dryer is installed, it is virtually free to run,” says Ellis. Hand dryers use very 
little electricity so operating costs are minimal, he adds. 

“On average, it might cost a restaurant about $38 annually to run its hand dryers,” one hand 
dryer manufacturer says. Therefore, that same building that spent close to $700 on paper 
towels could have saved $637 by buying a hand dryer. 
 

Repeat Sales with Paper 
If hand dryers offer many advantages over paper products, why are distributors selling so 
few? One main reason: customers are reluctant to switch. That is exactly the case with 
Cleanway Sanitary Supply’s customers, says Joseph D’Angelo, owner of the Bakersfield, Calif.-
based company. 

“Most people want towels because they feel they do a better job drying hands,” he says. His 
customers are not the only ones who feel that way. 
“Hand dryers serve a good purpose, but I think most customers don’t like them. They feel 
that paper towels do a better job,” says Ellis. 

However, even though Cleanway’s hand dryer sales have not increased over the years, 
D’Angelo does not push the sale of them for one reason: repeat sales. 

“We could increase our sales, but we don’t push hand dryers because we want repeat 
business with towels,” says D’Angelo. 

Camelback Supply has a similar selling philosophy. He explains they never try to sell a hand 
dryer to an existing customer. 

“We really aren’t marketing these products — we sell them if the customer is interested,” Ellis 
says. 
 

Hand Dryers Do Sell 
Although many established facilities do not buy hand dryers, it is much more common for new 
facilities to purchase hand dryers, explains D’Angelo. 

Hand dryers are sold as a washroom package when buildings are newly constructed, agrees 
Ellis. 

“Also there is no extra cost or labor involved like there is when replacing towels,” he says. 

Oftentimes a facility might have both cloth or paper towels and an automatic hand dryer. 
Some by choice, and some by necessity. 

Many institutions put in hand dryers first, then later add a towel dispenser, according to Ellis. 



“Although places like movie theaters most likely have both types of hand drying because they 
get busy all at once during certain times,” he adds. 

Other buildings that often install hand dryers are hospitals and schools. Hand dryers offer 
sanitary health benefits for those facilities as well as other benefits like less mess. 

“With dryers there are not vandalism problems in certain places, like schools where kids start 
paper on fire or clog toilets,” D’Angelo says. 

Ellis agrees. “Vandalism is a big issue for places like roadside restrooms, restrooms in fast 
food restaurants or on golf courses because workers are not able to get there often enough to 
refill paper and to control the litter.” 

When selling hand dryers, Ellis talks to his customers about warranties. Hand dryers offer 
excellent warranties and usually last a long time. Infrequent replacement cuts down 
drastically on costs, he says. 

Such advantages are brought up when selling to interested customers. Ellis will also discuss 
labor saving advantages such as not having to empty the trash as much or not having to 
constantly replace towels. 
 

The Green Solution 
Many manufacturers say that hand dryers are a great way to protect the environment. For 
example, they say that paper mills must use chemicals to cleanse the pulp used to make 
towels. And although paper towels can be made from recycled materials, they can’t be 
recycled. 

Therefore, use of paper towels creates landfill waste and causes many trees to be cut down. 

Hand dryers, on the other hand, will help cut down on paper waste and chemical pollutants. 

Even though these are common agruments against paper towels, many distributors are not 
seeing too many worried end users. 

“I haven’t heard of many, if any, environmental concerns regarding paper products,” says 
D’Angelo. 
 

Drier Hands for All 
What is the best advice a distributor can offer a customer? Consider all the advantages for 
both automatic dryers and towel products before making a purchase, including who the 
building services, its location and schedules of cleaning staff. That way the end user, the 
building operator and distributor all come out of a sale having benefited. 

Hand Dryer Advantages 
• One-time cost versus multiple purchases 

• Eliminate paper waste 

• Cut down on labor and related costs 

• Decreases chances of vandalism 

• Environmental concerns 

• Minimal operating cost 



• Conservation of energy and water 

• Extended warranty — longer life expectancy 
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Energy Use Comparison of Paper Towels and Electric Hand Dryers 

 

1. Estimate from database developed by Franklin Associates, Ltd. of Prairie Village, Kansas and used in the 
SimaPro LCA software. Includes energy used to harvest raw materials and manufacture paper towels.  

2. Based on pre-folded towels from a national distributor.  
3. Based on data from Excel Dryer and informal EBN testing.  
4. Assumes two towels per use. For dryers, includes energy used to produce and transmit electricity, based 
on U.S. average of 11,470 Btu/kWh. Energy for disposal of paper towels is not included. Energy for 
additional cooling to compensate for dryer use is not included—adding that load would increase dryer energy 
burden by about 1/3 when space is mechanically cooled.  
5. Assumes two towels per use, and national average electricity cost of 8¢/kWh. Administrative and 
maintenance costs for paper towel use (ordering, receiving, storing, refilling dispensers, disposal) and 
additional cooling load from dryer use are not included.  

[close window]
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Appendix 2 
 
Dear Henry, 
Nice to speak with you this morning. 
 
As we discussed it is not always the method of drying that is the hygiene problem but the way in which 
people do or do not use the available method that is more of an issue. 
 
The risk of infection is low but not to be underestimated.  People frequently do not wash their hands or 
fail to wash them properly or do not dry them.  This is where the most risk is, on surfaces where clean 
hands open doors for example. 
 
The risk from paper towel debris is also low but is messy and poses a hazard more for the person 
picking up and cleaning than the general user. 
 
Hot dryers 
• Can be high or low velocity – low velocity better as there is less air turbulence 
• Are often not working – can be high maintenance 
• Should not have swivel nozzles to prevent (as far as possible) people using them to dry their face 

or hair as they are NOT designed to do this.  Hair can get caught and the eyelids could (if the 
dryer is hot enough) fuse. 

• Need to have sufficient numbers as an insufficient number leads to people not drying their hands 
at all 

• Need to be time efficient – too long (usually low velocity and often a lower temperature) and 
people will not wait that long.  This can lead to them either not using the dryer at all or not for 
sufficient time to properly dry their hands.  Wet hands attract contaminants from touched surfaces 
and may be the means for transmitting infection although as a general rule the population does 
have acquired immunity from infections unless the person who previously touched the surface has 
not washed their hands and has an acute infection.  It is the perception that is more often the 
issue although infection spread in this manner is always possible.  Air drying hands can lead to 
skin damage and cracked hands with multiple entry points for infection. 

• Some dryers have time cycles that are too short with the reverse problem of insufficient time to dry 
hands and having to repress the button.  Better to have automatic ones that recognize that hands 
are present and need drying. 

• Not too hot and not too cool as neither will be used and they are not time efficient. 
• Airconditioning/air removal in confined spaces may be an issue with dryers as they can generate a 

lot of heat in small rooms and where the air changes per hour are insufficient.  Over-warm rooms 
can increase the rate of growth of microorganisms. 

• Best in public areas rather than areas such as micro labs where humidity and air turbulence are 
issues. 

 
Paper towel 
• Most commonly used – good and quick for hand drying although people may not fully dry their 

hands with paper towel either. 
• Always running out so constant refilling is necessary – some areas more than others 
• Need large enclosed container for used towels or they will spill onto the floor making a mess and 

requiring constant cleaning placing staff at (low) risk for infection. 
• Need paper towel holders that work efficiently by making sure the paper does not tear as you pull 

it – a constant issue leaving paper on the floor.  That is, dispensers that “pull down” rather than up. 
• Dispensers should never be overfilled as this leads to constant tearing of the paper and a mess to 

be cleaned up as well as wasting paper. 
• Good quality paper that is not too harsh on hands or the skin can be damaged by rubbing dry too 

vigorously. 
 
Hand soap 
• Good quality plain liquid hand wash solution 
• Single use dispensers – can obtain 2 litre ones  
• No need for antibacterial/microcidal/bacteriocidal etc types of soap. 
 
The following website may be of use www.betterhealth.vic.gov.au and go to the A-Z Index, click on  
  

http://www.betterhealth.vic.gov.au/


Antibacterial cleaning products. 
Antibiotic resistant bacteria. 
Handwashing - why it's important. 
Infections - bacterial and viral. 

If you have further questions please contact me on the numbers below. 

Regards, 
Michele Cullen 
Infection Control Consultant 
Microbiological Diagnostic Unit - Public Health Laboratory 
Department of Microbiology & Immunology 
The University Of Melbourne  

 
Address: Gate 11 Royal Parade, Parkville VIC 3010 Australia 
Phone 1: +61 3 83445713 
Phone 2: +61 3 83445701 
Direct: +61 3 83444575 
DHS: +61 3 90965094 
Fax: +61 3 83447833 
Web: www.unimelb.edu.au 

 
 
 
 
 
 
 
 

http://www.betterhealth.vic.gov.au/bhcv2/bhcarticles.nsf/pages/Antibacterial_cleaning_products?OpenDocument
http://www.betterhealth.vic.gov.au/bhcv2/bhcarticles.nsf/pages/Antibiotic_resistant_bacteria?OpenDocument
http://www.betterhealth.vic.gov.au/bhcv2/bhcarticles.nsf/pages/Handwashing_why_it's_important?OpenDocument
http://www.betterhealth.vic.gov.au/bhcv2/bhcarticles.nsf/pages/Infections_bacterial_and_viral?OpenDocument



