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EXECUTIVE SUMMARY 
Our increasing reliance upon information and communications technologies in all aspects 
of business and the general availability of affordable computing equipment to all sizes of 
business is causing carbon emissions from ICT usage by Australian businesses to rise.   
 
New technology generally reduces the power consumption when compared to equipment 
of the past, however, the increasing demand for speed and functionality often outweighs 
any direct power demand reduction from simple technology replacement.  Reducing our 
need for power through various methods confers the following benefits: 

• Reduction in the aggregate carbon emissions attributable to ICT 
equipment, 

• Reduction in the business’ power utility costs, and 

• User and operational efficiency through the use of new technologies 
where appropriate. 

 
The first challenge with any emissions reduction process is the estimation and 
qualification of the current levels attributable to specific technologies that contribute to the 
problem.  Once a reasonable estimation of the total emissions is known, monitoring can 
be introduced and the effectiveness of any process improvement or reduction program 
can be observed. 
 
This report provides a summary of an audit of the carbon emissions attributed to the use 
of ICT by Australian businesses.  Data from the Australian Bureau of Statistics and a 
number of other sources is used to derive models for the various types of businesses and 
the usage of ICT within them.  These models are then combined with generic technology 
power consumption models to provide an estimation of the total power consumption, and 
therefore effective carbon emissions from the use of these technologies by the various 
types and size of business. 
 
The results of this audit show that the amount of carbon emissions attributable to ICT 
usage by Australian Business is approximately 8 Million Tonnes of CO2 per annum, or 
approximately 1.52% of the total emissions from total energy consumed. 
 
Whilst this percentage may not seem large when compared to overall emissions, it still 
represents a significant opportunity to contribute to overall reduction schemes.  
Opportunities exist to use advanced technologies and changes to business 
processes/practices to reduce the emissions attributable to Australian businesses.   
 
By following some of the suggestions articulated in this report Australian business can 
join those companies around the world contributing to the solution rather than the 
problem of climate change. 
 

Signed By 

 

Shadi Haddad 
Ethan Group Pty Limited. 
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PART ONE – INTRODUCTION  

1. INTRODUCTION 

1.1 BACKGROUND 

Information and Communications Technology (ICT) is becoming more and more 
prevalent within business around the world.  The information age and the economic 
affordability of powerful computing equipment has seen the use of ICT by business 
continue to rise.  Most businesses now rely upon ICT to perform routine daily tasks and 
technology continually absorbs or improves human processes as businesses strive to 
achieve better customer service and improved competitiveness. 
 
With this increasing reliance upon ICT by business, the demand for power is also 
increasing.  This increasing energy demand leads to increased carbon emissions from 
the power generation process, contributing to the greenhouse gas problem developing 
globally. 
 
To create an effective program to cap and reduce emissions requires that the current 
state be quantified and understood.  From such base information the benefits and 
reductions by specific initiatives can be monitored and reviewed. 
 
Estimation of the various components that contribute to the totals is not a simple task.  
Without embarking on a national, obligatory survey of all users of ICT, estimations must 
be made that take into account the numbers and sizes of businesses as well as the 
typical ICT usage (and hence attributed power consumption) of these businesses.  This 
report summarises an estimation model that derives much data from published statistics 
along with industry standard power consumption models. 
 
The model generates an estimate of the total carbon emissions attributable to ICT usage 
by Australian businesses.  The ICT equipment included in the model covers desktop 
computer workstations, local area network equipment, server and back office equipment, 
and office telephone equipment.  Estimations of the usage of each of these equipment 
components by type and size of business are included. 
 
A number of short term and medium/long term opportunities are then described that allow 
the ongoing reduction of these emissions through technology implementation and 
business process improvements through ICT usage. 
 
 
1.2 METHODOLOGY 

To audit the contribution to carbon emissions from ICT usage by the Australian business 
community, a number of usage models are needed and a wide range of statistical and 
demographic data is required.  Fundamentally, the carbon emissions caused by the use 
of such technologies comes from the need for commercially supplied power to operate 
the equipment.  To ascertain how much power consumption is attributed to such, various 
approaches are required. 
 
Modelling a business’ typical ICT usage requires a number of assumptions to be made 
based upon the type and size of business, to enable the creation of a baseline model for 
current energy consumption.  As the usage of ICT varies quite substantially across the 
various types of businesses, a model for each type of business is created.  Rather than 
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generating unique models for each of the thousands of declared business types, the 
standard business divisions used by the ABS are also used for these models.  These 
divisions form the high level classification of businesses based upon the Australia and 
New Zealand Standard Industrial Classification (or ANZSIC).  This audit is prepared 
using the classifications from the 1993 version of the ANZSIC standards.  The ABS is in 
the process of implementing a new version of this standard (ANZSIC – 2006) which adds 
new divisions and sub-divisions for more granular classification.  Statistics are yet to be 
available aligned with this new standard so the 1993 version is used in this audit.  Table 
1-1 shows the ABS business divisions used. 
 

Division Division Name
A Agriculture, Forestry and Fishing
B Mining
C Manufacturing
D Electricity, Gas and Water Supply
E Construction
F Wholesale Trade
G Retail Trade
H Accommodation, Cafes and Restaurants
I Transport and Storage
J Communications Services
K Finance and Insurance
L Property and Business Services
M Government Administration and Defence
N Education
O Health and Community Services
P Culture and Recreational Services
Q Personal and Other Services

source: ABS 1292.0  
Table 1-1 - ABS Business Division Classifications 

 
The other major factor in Business ICT usage is the number of employees.  The ABS 
uses standard ranges for the various business sizes that are also applied to these 
models.  Table 1-2 shows the business size classifications used. 

 
Employees Classification

1-4 Micro
5-19 Small

20-199 Medium
200-1999 Large

2000+ Corporate
source: ABS  

Table 1-2 - ABS Business Size Classifications 
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PART TWO – DEMOGRAPHICS  

2. AUSTRALIAN BUSINESS DEMOGRAPHICS 

2.1 INTRODUCTION 

The Australian business demographic data is used to model the number, size and 
geographic distribution of Australian businesses.  The demographic data is sourced from 
a number of sources, including ABS statistics, DZHoN Knowledge Consultancy and 
Ethan Group’s own detailed demographic database.  Depending upon the source of the 
data, discrepancies and inaccuracies exist (this is even amongst different statistics from 
the ABS itself).  To ensure the highest level of accuracy, the base data is taken from ABS 
8165.0, Counts of Australian Businesses including Entries and Exits, June 2003 - June 
2006.   
 
The other datasets are used to calculate the various distribution and size percentages, 
which are then multiplied with the base data to produce the various demographic 
statistics.  The demographic data excludes Government Administration and Defence, 
Division M, as these figures are not reported by the ABS and cannot be accurately 
modelled.  Table 2-1 shows the total business count by division for the end of each 
financial year.  The divisional split for the 2005-06 fiscal year is also shown in chart form 
in Figure 2.2. 
 

Division Name 2003-04 2004-05 2005-06
Agriculture, Forestry and Fishing 212,683 213,250 214,879
Mining 6,307 6,563 6,997
Manufacturing 110,102 108,177 106,778
Electricity, Gas and Water Supply 1,820 1,950 2,057
Construction 297,299 303,048 308,405
Wholesale Trade 82,147 84,516 84,633
Retail Trade 215,064 216,960 217,684
Accommodation, Cafes and Restaurants 53,567 54,686 55,666
Transport and Storage 113,485 114,264 115,642
Communications Services 23,879 23,581 23,191
Finance and Insurance 126,774 129,143 129,646
Property and Business Services 468,249 480,936 492,453
Education 14,951 14,954 15,287
Health and Community Services 85,039 86,946 89,228
Culture and Recreational Services 46,048 45,404 45,537
Personal and Other Services 53,493 54,710 55,824
Total 1,910,907 1,939,088 1,963,907

source: ABS 8165.0  
Table 2-1 - Australian Business Count by Division 

 
Non-employing businesses have been excluded from this audit.  Whilst this represents a 
large number of entities, there is no accurate model to calculate ICT usage.  Many of 
these businesses are non-operational, or are run by a sole trader from their residential 
premise and as such cannot be modelled without introducing significant variability errors 
into the audit. 
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Source: ABS 8165.0
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Figure 2-2 – Fiscal Year 2005-06 Businesses by Division 

 
The distribution of businesses by state is shown in Table 2-3, and the overall breakdown 
of businesses by size (employee count) is shown in Table 2-4. 
 

State 2003-04 2004-05 2005-06
New South Wales 664,060 668,673 671,618
Victoria 476,966 485,083 491,174
Queensland 369,679 380,235 390,039
South Australia 138,381 139,884 140,855
Western Australia 188,505 191,323 195,577
Tasmania 36,037 36,595 37,131
Northern Territory 13,395 13,301 13,418
Australian Capital Territory 23,884 23,994 24,095
Australia 1,910,907 1,939,088 1,963,907

source: ABS 8165.0  
Table 2-3 - Australian Business Count by State 

 

Size Range 2003-04 2004-05 2005-06
Non employing 1,211,895 1,154,037 1,156,326
1-4 employees 410,298 472,265 494,196
5-19 employees 206,355 225,840 227,373
20-199 employees 76,894 81,273 80,215
200+ employees 5,465 5,673 5,797
Total employing 699,012 785,051 807,581
Total 1,910,907 1,939,088 1,963,907

source: ABS 8165.0  
Table 2-4 - Australian Business Count by Size 

 
The current scope of 8155.0 is somewhat different in that, in addition to businesses with 
a GST tax role, it also includes units that have other tax roles only.  The net affect of this 
is that some businesses that are asset-holding only and are not trading in goods or 
services will be included in these counts.  
 
Further, during processing of the survey, businesses no longer in operation can be 
detected, and the counts of the number of businesses adjusted accordingly.  For this 
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reason, the current statistics from ABS 8155.0 are used as a multiplier to the base data 
for the purpose of creating the required demographic subdivisions. 
 
As the ICT usage will vary by not only business division but also by size, a view of the 
Australian business count by size and division is also required.  These are derived 
through multiplication of the percentage of each division business size by the base data 
from ABS 8165.0.  The result of this is shown in Table 2-5. 
 

Division Name Small Medium Large Non employing
Agriculture, Forestry and Fishing 64,870 1,082 25 148,903
Mining 2,191 236 77 4,493
Manufacturing 44,703 5,686 506 55,884
Electricity, Gas and Water Supply 499 121 37 1,400
Construction 90,981 1,813 97 215,515
Wholesale Trade 40,050 2,469 219 41,895
Retail Trade 107,579 4,589 267 105,249
Accommodation, Cafes and Restaurants 32,318 3,214 123 20,012
Transport and Storage 32,606 1,366 141 81,530
Communications Services 6,409 114 16 16,652
Finance and Insurance 35,078 1,085 107 93,376
Property and Business Services 121,717 4,074 372 366,289
Education 3,812 837 56 10,582
Health and Community Services 36,478 2,603 285 49,863
Culture and Recreational Services 10,349 388 45 34,756
Personal and Other Services 17,875 620 31 37,298
Total 647,515 30,297 2,403 1,283,695

source: ABS 8155.0  
Table 2-5 – Derived Australian Business Count by Size by Division 

 
The employment numbers of each type and size of business, whilst less accurate than 
the explicit ABS statistics above, are helpful when calculating the ICT usage components 
for the employees in the business.  Using ABS 8155.0, Australian Industry 2004-05, a 
view on the numbers of employees by division by business size range can be collated as 
shown in Table 2-6.  It should be noted that the ABS statistics do not include employment 
counts for the Finance and Insurance division.  As this is one of the significant ICT users 
compared to other business types, other data has been used to estimate the employment 
figures.  The total figure for employing businesses in 2005-06 for the Finance and 
Insurance division is 375,000 (Australian Government, EOWA Industry Verticals, Finance 
and Insurance). 
 

Division Name Small Medium Large Non employing
Agriculture, Forestry and Fishing 195,033 45,364 14,157 232,606
Mining 9,400 15,593 63,057 3,744
Manufacturing 243,843 323,171 432,178 70,131
Electricity, Gas and Water Supply 2,727 9,652 48,627 1,758
Construction 244,904 97,433 74,892 243,245
Wholesale Trade 141,142 131,773 148,747 39,226
Retail Trade 435,250 234,788 598,880 128,110
Accommodation, Cafes and Restaurants 152,072 165,356 89,048 27,489
Transport and Storage 85,611 77,264 174,682 92,933
Communications Services 11,254 8,327 100,887 20,962
Finance and Insurance * 105,234 32,558 237,208 n/a
Property and Business Services 407,746 270,873 427,603 343,872
Education 27,322 119,939 74,345 12,377
Health and Community Services 222,231 178,674 279,522 56,531
Culture and Recreational Services 51,029 39,301 60,372 36,303
Personal and Other Services 111,615 63,477 39,431 51,633
Total 2,446,413 1,813,543 2,863,636 1,360,920

source: ABS 8155.0 (*estimated)  
Table 2-6 - Derived Employment by Division by Business Size 
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PART THREE – USAGE MODELS  

3. BUSINESS ICT USAGE MODELS 

3.1 INTRODUCTION  

There are many factors that influence the level of ICT usage within a business.  The use 
of ICT varies significantly with the type of business.  Table 3-1 shows the business use of 
computer technology across the various business divisions shows as a percentage of 
businesses in that division.  It is assumed that the larger the business, the higher the ICT 
penetration.  The following sections detail the various assumptions and models used for 
each business division in this audit. 
 

Division Name 2003-04 2004-05 2005-06*
Agriculture, Forestry and Fishing 55 58 61
Mining 88 92 94
Manufacturing 88 88 89
Electricity, Gas and Water Supply 95 97 98
Construction 78 84 88
Wholesale Trade 91 95 96
Retail Trade 81 84 87
Accommodation, Cafes and Restaurants 72 77 80
Transport and Storage 83 82 83
Communications Services 74 84 86
Finance and Insurance 83 95 97
Property and Business Services 94 95 97
Education * n/a n/a 98
Health and Community Services 91 94 96
Culture and Recreational Services 90 97 98
Personal and Other Services 76 82 84

source: ABS 8129.0, 8150.0 (*estimated)  
Table 3-1 - Business Use of Computer Technology 

 
3.2 AGRICULTURE, FORESTRY AND FISHING 

Division A: Agriculture, Forestry and Fishing, includes all units mainly engaged in 
'agriculture, forestry, fishing and hunting'. The term agriculture is used here in the broad 
sense to include the breeding, keeping or cultivation of all kinds of animal or vegetable 
life except forest trees and marine life. Forestry includes afforestation, harvesting and 
gathering of forest products. Fishing includes the catching, gathering, breeding and 
cultivation of marine life from ocean, coastal and inland waters. Hunting includes the 
catching or taking of all types of animal wildlife on land. 
 
ICT usage in this business division is relatively low.  Much of the work undertaken does 
not require or use ICT and only the administration functions can be considered to have 
any ICT penetration.  Using the data from ABS 8150.0, Use of Information Technology on 
Farms (2004-05), the penetration of computers usage on farms in 2004-05 was only 
58%.  Other than for the larger companies with a reasonable administration staff, little or 
no local area network or server equipment is used.  Table 3-2 shows the ICT usage 
model parameters for the Agriculture, Forestry and Fishing business division. 
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Parameter Small Medium Large
Average employee count 4 42 564
Percentage employees using ICT 1% 5% 8%
Estimated LAN extensions 1 5 52
Server Infrastructure 0 1 3
Estimated Voice Handsets 3 9 60

source: DZhoN  
Table 3-2 - Division A: ICT Usage Model Parameters 

 
3.3 MINING 

Division B: Mining includes all units mainly engaged in 'mining', in exploration for 
minerals, and in the provision of a wide variety of services to mining and mineral 
exploration, as well as mining units under development. 
 
The term 'mining' is used in the broad sense to include the extraction of minerals 
occurring naturally as solids such as coal and ores, liquids such as crude petroleum, or 
gases such as natural gas. Extraction of minerals is undertaken by such processes as 
underground or open cut mining, dredging, quarrying, the operation of wells or 
evaporation pans, or by recovery from ore dumps or tailings, and all supplementary 
activities aimed at preparing the crude materials for marketing. 
 
The use of ICT in this business division is varied.  ICT usage is high and critical for the 
exploration and management functions, but relatively low in the physical mining and 
extraction functions.  This is accommodated in the usage model by increasing the server 
infrastructure and percentage of employees using ICT in the medium to large business 
sizes. Table 3-3 shows the ICT usage model parameters for the Mining business division. 

 
Parameter Small Medium Large

Average employee count 5 67 821
Percentage employees using ICT 1% 6% 12%
Estimated LAN extensions 3 11 113
Server Infrastructure 1 3 7
Estimated Voice Handsets 5 15 121

source: DZhoN  
Table 3-3 - Division B ICT Usage Model Parameters 

 
3.4 MANUFACTURING 

Division C: Manufacturing includes all units mainly engaged in manufacturing. In a broad 
sense manufacturing relates to the physical or chemical transformation of materials or 
components into new products, whether the work is performed by power driven machines 
or by hand. 
 
The use of ICT in this business division is relatively low.  Much of the work undertaken 
does not require or use ICT and only the administration functions can be considered to 
have any ICT penetration, although computer aided design/computer aided 
manufacturing (CAD/CAM) techniques are often used in the control of manufacturing 
processes. This is accommodated in the usage model by increasing the server 
infrastructure for each of the business sizes.  Table 3-4 shows the ICT usage model 
parameters for the Manufacturing business division. 
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Parameter Small Medium Large
Average employee count 6 57 854
Percentage employees using ICT 1% 5% 8%
Estimated LAN extensions 5 23 269
Server Infrastructure 2 10 100
Estimated Voice Handsets 7 27 277

source: DZhoN  
Table 3-4 - Division C ICT Usage Model Parameters 

 
3.5 ELECTRICITY, GAS & WATER SUPPLY 

Division D: Electricity, Gas and Water Supply, includes all units mainly engaged in the 
generation, transmission or distribution of electricity; the manufacture of town gas from 
coal and/or petroleum or the distribution of manufactured town gas, natural gas or 
liquefied petroleum gas through a mains reticulation system; the storage, purification or 
supply of water; or the operation of sewerage or drainage systems including sewage 
treatment plants. 
 
The use of ICT in this business division is relatively low.  The larger businesses involved 
in the distribution of the utility services have billing and customer care systems that are 
accommodated in the usage model by an increase in the server infrastructure, and a 
higher percentage of staff in the medium to large business to represent ICT usage by the 
call centre employees. Table 3-5 shows the ICT usage model parameters for the 
Electricity, Gas and Water Supply business division. 

 
Parameter Small Medium Large

Average employee count 6 80 1326
Percentage employees using ICT 5% 11% 18%
Estimated LAN extensions 5 29 319
Server Infrastructure 2 10 40
Estimated Voice Handsets 7 33 327

source: DZhoN  
Table 3-5 - Division D ICT Usage Model Parameters 

 

3.6 CONSTRUCTION 

Division E: Construction, includes all units mainly engaged in constructing buildings 
(including the on-site assembly and erection of prefabricated buildings), roads, railroads, 
aerodromes, irrigation projects, harbour or river works, water, gas, sewerage or 
stormwater drains or mains, electricity or other transmission lines or towers, pipelines, oil 
refineries or other specified civil engineering projects. In general, units mainly engaged in 
the repair of buildings or of other structures are also included in this Division, as are 
those engaged in the alteration or renovation of buildings, preparation of mine sites, 
demolition or excavation. 
 
The use of ICT in this business division is relatively low due to the high number of 
employees involved in physical, on site construction.  The larger businesses use of ICT in 
the design and documentation of projects are accommodated in the usage model by an 
increase in the server infrastructure, and a higher percentage of staff in the medium to 
large business to represent ICT usage by office based employees. Table 3-6 shows the 
ICT usage model parameters for the Construction business division. 
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Parameter Small Medium Large
Average employee count 3 54 770
Percentage employees using ICT 1% 7% 12%
Estimated LAN extensions 3 10 105
Server Infrastructure 1 3 6
Estimated Voice Handsets 5 14 113

source: DZhoN  
Table 3-6 - Division E ICT Usage Model Parameters 

 
3.7 WHOLESALE TRADE 

Division F: Wholesale Trade, includes all units mainly engaged in wholesale trade. The 
term `wholesale trade' is used here in the broad sense to include the resale (as agents or 
principals) of new or used goods to businesses or to institutional (including Government) 
users. 
 
Businesses mainly engaged in wholesale trade are wholesale merchants who take title to 
the goods they sell; separate sales branches (not being retail stores) operated by 
manufacturing enterprises; commission agents, import and export agents and purchasing 
agents; petroleum products distributors; and cooperatives and marketing boards 
engaged in marketing farm products. 
 
The use of ICT in this business division is relatively high due to the fact that this business 
division is predominantly involved in order processing and fulfilment. Table 3-7 shows the 
ICT usage model parameters for the Wholesale Trade business division. 

 
Parameter Small Medium Large

Average employee count 4 54 680
Percentage employees using ICT 85% 85% 85%
Estimated LAN extensions 4 48 584
Server Infrastructure 0 1 3
Estimated Voice Handsets 6 52 592

source: DZhoN  
Table 3-7 - Division F ICT Usage Model Parameters 

 
3.8 RETAIL TRADE 

Division G: Retail Trade, includes all units mainly engaged in the resale of new or used 
goods to final consumers for personal or household consumption or in selected repair 
activities such as repair of household equipment or motor vehicles. Businesses engaged 
in retail trade include department stores or other shops, motor vehicle retailers and 
service outlets, stalls, mail order houses, hawkers, door-to-door sellers, milk vendors, 
vending machine operators and consumer cooperatives. Units mainly selling goods on a 
commission basis to final consumers for personal or household consumption are 
included. However, cafes, restaurants, hotels and motels are included in Division H 
Accommodation, Cafes and Restaurants. 
 
The use of ICT in this business division is moderate. A high number of employees are 
involved in direct sales.  ICT is used for point of sale terminals, and back office systems 
to provide financial and fulfilment functions.  This is accommodated in the usage model 
by an increase in the server infrastructure, and a low to moderate employee usage 
percentage.  Table 3-8 shows the ICT usage model parameters for the Retail Trade 
business division. 
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Parameter Small Medium Large

Average employee count 5 52 2245
Percentage employees using ICT 20% 24% 29%
Estimated LAN extensions 3 25 702
Server Infrastructure 1 6 25
Estimated Voice Handsets 5 29 710

source: DZhoN  
Table 3-8 - Division G ICT Usage Model Parameters 

 
 
3.9 ACCOMMODATION, CAFES AND RESTAURANTS 

Division H: Accommodation, Cafés and Restaurants, includes all units mainly engaged in 
providing hospitality services in the form of accommodation, meals and drinks. 
 
The use of ICT in this business division is low. Café and restaurant staff are involved in 
the preparation and service of food, which generally only involves one or two point of sale 
terminals and administration functions for ordering and finance.  Accommodation has a 
slightly higher usage for ordering and booking systems, although a large percentage of 
the staff are involved in service areas with little or no ICT usage. Table 3-9 shows the ICT 
usage model parameters for the Accommodation, Cafés and Restaurants business 
division. 

 
Parameter Small Medium Large

Average employee count 5 52 724
Percentage employees using ICT 1% 5% 8%
Estimated LAN extensions 1 7 78
Server Infrastructure 0 2 10
Estimated Voice Handsets 3 11 86

source: DZhoN  
Table 3-9 - Division H ICT Usage Model Parameters 

 
3.10 TRANSPORT AND STORAGE 

Division I: Transport and Storage, includes all units mainly engaged in providing 
passenger or freight transport by road, rail, water or air; terminal facilities for passengers 
or freight; services related to transport such as car parking, stevedoring, harbour 
services, navigation services, airport operation or space port operation; booking, travel, 
freight forwarding, crating or customs agency services; and storage facilities. Units mainly 
engaged in operating pipelines for the transportation of oil, gas, etc., on a contract or fee 
basis are included in this Division. 
 
The use of ICT in this business division is moderately low.  Employees directly involved in 
the operation of transport and terminal facilities have little or no ICT usage, whereas 
those involved in the booking and back office functions have reasonably high ICT usage.  
Table 3-10 shows the ICT usage model parameters for the Transport and Storage 
business division. 
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Parameter Small Medium Large
Average employee count 3 57 1244
Percentage employees using ICT 1% 4% 9%
Estimated LAN extensions 1 13 152
Server Infrastructure 0 5 20
Estimated Voice Handsets 3 17 160

source: DZhoN  
Table 3-10 - Division I ICT Usage Model Parameters 

 
3.11 COMMUNICATION SERVICES 

Division J: Communication Services, includes all units mainly engaged in providing 
postal, courier and telecommunication services. 
 
ICT usage in this business division is one of the highest, as all employees excluding 
possibly the residential postal delivery staff use ICT equipment to perform their duties.  
Significant back office server infrastructure is also used. Table 3-11 shows the ICT usage 
model parameters for the Communication Services business division. 

 
Parameter Small Medium Large

Average employee count 2 73 6349
Percentage employees using ICT 75% 85% 90%
Estimated LAN extensions 12 113 5,955
Server Infrastructure 5 25 120
Estimated Voice Handsets 14 117 5,963

source: DZhoN  
Table 3-11 - Division J ICT Usage Model Parameters 

 
3.12 FINANCE AND INSURANCE 

Division K: Finance and Insurance, includes all units mainly engaged in the provision of 
finance, in investing money in predominantly financial assets, in providing services to 
lenders, borrowers and investors, in providing insurance cover of all types, and in 
providing services to insurance underwriters and to people or organisations seeking 
insurance. 
 
ICT usage in this business division is also one of, if not, the highest, as most employees 
use ICT equipment to perform their duties.  Significant back office server infrastructure is 
also used.  Table 3-12 shows the ICT usage model parameters for the Finance and 
Insurance business division. 

 
Parameter Small Medium Large

Average employee count 3 30 2218
Percentage employees using ICT 90% 92% 95%
Estimated LAN extensions 5 36 2,268
Server Infrastructure 1 4 80
Estimated Voice Handsets 7 40 2,276

source: DZhoN  
Table 3-12 - Division K ICT Usage Model Parameters 
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3.13 PROPERTY AND BUSINESS SERVICES 

Division L: Property and Business Services, includes all units predominantly engaged in 
renting and leasing assets as well as units engaged in providing a wide variety of 
business services. 
 
ICT usage in this business division is moderate, especially with the high use of the 
Internet for business operations. Table 3-13 shows the ICT usage model parameters for 
the Property and Business Services business division. 

 
Parameter Small Medium Large

Average employee count 4 67 1149
Percentage employees using ICT 50% 52% 55%
Estimated LAN extensions 4 47 672
Server Infrastructure 1 6 20
Estimated Voice Handsets 6 51 680

source: DZhoN  
Table 3-13 - Division L ICT Usage Model Parameters 

 
3.14 EDUCATION 

Division N: Education includes all units mainly engaged in providing education. 
ICT usage in this business division is moderately high.  With the ongoing penetration of 
computers into education (even in primary education), the ICT usage will continue to rise.  
Table 3-14 shows the ICT usage model parameters for the Education business division. 

 
Parameter Small Medium Large

Average employee count 8 144 1326
Percentage employees using ICT 80% 83% 88%
Estimated LAN extensions 7 122 1,173
Server Infrastructure 0 1 3
Estimated Voice Handsets 9 126 1,181

source: DZhoN  
Table 3-14 - Division N ICT Usage Model Parameters 

 
3.15 HEALTH AND COMMUNITY SERVICES 

Division O: Health and Community Services, includes all units mainly engaged in 
providing health and community services. 
 
ICT usage in this business division is moderately high, especially with the high use of ICT 
amongst medical professionals for historical patient data tracking.  In the larger 
organisations (such as hospitals), a higher percentage of equipment sharing lowers the 
per staff usage percentage.  Table 3-15 shows the ICT usage model parameters for the 
Health and Community Services business division. 
 

Parameter Small Medium Large
Average employee count 8 144 1326
Percentage employees using ICT 80% 83% 88%
Estimated LAN extensions 9 136 1,203
Server Infrastructure 1 8 18
Estimated Voice Handsets 11 140 1,211

source: DZhoN  
Table 3-15 - Division O ICT Usage Model Parameters 
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3.16 CULTURE AND RECREATIONAL SERVICES 

Division P: Cultural and Recreational Services, includes all units mainly engaged in 
providing cultural and recreational facilities and services. 
 
ICT usage in this business division is low.  Table 3-16 shows the ICT usage model 
parameters for the Cultural and Recreational Services business division. 

 
Parameter Small Medium Large

Average employee count 5 102 1356
Percentage employees using ICT 1% 5% 8%
Estimated LAN extensions 1 8 115
Server Infrastructure 0 1 3
Estimated Voice Handsets 3 12 123

source: DZhoN  
Table 3-16 - Division P ICT Usage Model Parameters 

 
3.17 PERSONAL AND OTHER SERVICES 

Division Q: Personal and Other Services, includes units that are mainly engaged in 
providing personal services. 
 
ICT usage in this business division is low.  Table 3-17 shows the ICT usage model 
parameters for the Personal and Other Services business division. 

 
Parameter Small Medium Large

Average employee count 7 103 1272
Percentage employees using ICT 1% 5% 8%
Estimated LAN extensions 1 8 108
Server Infrastructure 0 1 3
Estimated Voice Handsets 3 12 116

source: DZhoN  
Table 3-17 - Division Q ICT Usage Model Parameters 
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PART FOUR – ICT POWER CONSUMPTION  

4. POWER CONSUMPTION AUDIT METHODOLOGY  

4.1 POWER CONSUMPTION  

Generally, power consumption by ICT equipment remains fairly constant.  The advent of 
new technologies with reduced power are offset by higher performance, resulting in 
similar consumption figures from equipment generation to generation. 
 
There are newer technologies that require more power, and additional functionality that is 
introduced as the level of ICT usage increases.  Examples of this are things like network 
routers, network appliances (such as firewalls), file servers and other productivity tools.  
Often, the convergence of functionality, seen as a desirable improvement to productivity 
and operations efficiency, can lead to increased power requirements for early adopters.  
Voice over IP technology is a perfect example of this, with solutions today requiring 2 to 3 
times the power of traditional office telephone systems. 
 
One of the biggest factors in lowering ICT power consumption is the use of equipment 
with a standby mode of operation, allowing the power requirement to be drastically 
reduced when the device is not in use.  Much of today’s modern office equipment 
supports such a mode although a level of discipline by the staff must sometimes be 
observed. 
 
This audit uses a base set of power consumption figures to calculate the demand/usage 
by each business.  These base figures (per device) are then multiplied by the numbers of 
employees who use ICT equipment (for desktop/workstation computer contribution), 
server and LAN configuration (for computer network contribution), and telephone handset 
numbers (for office telephone system contribution).  These then approximate the ICT 
power consumption requirements for each size and type of business and the number of 
staff they employ.  Table 4-1 shows the base power consumption figures per device type 
used in this audit.  It should be noted that average figures have been used.  For example, 
often small laser printers are used that can consume only 100-120W, although there are 
larger models that draw over 500W.  Averaging out a range of equipment consumption 
minimises any inaccuracies when the operating power consumption spread is large for 
specific technology types. 
 

Equipment Type Full Power (W.) Standby (W.)
Workstation/Personal Computer 300 85
Computer Monitor 75 5
High Performance Server 425 -
Mid Performance Server 300 -
Storage (RAID) 500 -
Tape Backup Unit 150 -
24/48 Port Ethernet Switch 120 -
High Performance IP Router 120 -
Mid Performance IP Router 50 -
Firewall 25 -
Laser Printer 275 70
512 Extension PBX 600 -
128 Extension PBX 180 -
32 Extension Key Telephone System 45 -

source: DZhoN  
Table 4-1 - Power Consumption by Equipment Type 
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PART FIVE – RESULTS  

5. DETAILED AUDIT RESULTS  

5.1 INTRODUCTION 

The demographic data is combined with the ICT usage model and power consumption 
figures to produce a set of results estimating the overall ICT power consumption for the 
various types and sizes of businesses.  Rather than simply multiply the percentage of 
businesses using computers by the various business counts, the data is skewed to have 
the larger businesses counted first.  This is a more realistic representation of the 
business computer usage as the larger businesses are more likely to have already 
adopted ICT than some of their smaller counterparts.  Thus the business computer usage 
statistics used for this audit are shown in Table 5-1 and represent the number of 
businesses using computer technology in each division. 
 

Division Name Small Medium Large
Agriculture, Forestry and Fishing 39,139 1,082 25
Mining 2,041 236 77
Manufacturing 39,104 5,686 506
Electricity, Gas and Water Supply 486 121 37
Construction 79,834 1,813 97
Wholesale Trade 38,341 2,469 219
Retail Trade 92,962 4,589 267
Accommodation, Cafes and Restaurants 25,187 3,214 123
Transport and Storage 26,806 1,366 141
Communications Services 5,493 114 16
Finance and Insurance 33,990 1,085 107
Property and Business Services 117,932 4,074 372
Education * 3,718 837 56
Health and Community Services 34,903 2,603 285
Culture and Recreational Services 10,133 388 45
Personal and Other Services 14,911 620 31

source: DZhoN (*estimated)  
Table 5-1 - Adjusted Business Use of Computer Technology 

 
For each type of equipment, an operational usage model is required to estimate the 
power consumption per hour.  This data is then used as the basis for calculating the 
various total consumptions for ICT usage.  Table 5-2 shows the equipment operational 
usage model used in this audit. 
 

Equipment Type On (hr.) Standby (hr.) Power (W.) kWh (avg.)
Workstation/Personal Computer 12 12 4,620 0.2
Computer Monitor 12 12 960 0.0
High Performance Server 24 0 10,200 0.4
Mid Performance Server 24 0 7,200 0.3
Storage (RAID) 24 0 12,000 0.5
Tape Backup Unit 24 0 3,600 0.2
24/48 Port Ethernet Switch 24 0 2,880 0.1
High Performance IP Router 24 0 2,880 0.1
Mid Performance IP Router 24 0 1,200 0.1
Firewall 24 0 600 0.0
Laser Printer 2 22 2,090 0.1
512 Extension PBX 24 0 14,400 0.6
128 Extension PBX 24 0 4,320 0.2
32 Extension Key Telephone System 24 0 1,080 0.0  

Table 5-2 - Equipment Operational Usage Model (24 hours) 
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The following sections detail the various components of the overall ICT power 
consumption for each business, then the various calculated emissions results. 
 
 
5.2 POWER CONSUMPTION FROM EMPLOYEE WORKSTATIONS 

One of the biggest power consumption demands comes from the employee’s personal 
workstation equipment.  This equipment is generally in an operational state for 12 hours 
per day, and in many cases is not switched off.  The calculations in this audit use a 12-
hour operational model. 
 
Using the percentage of employees per type of business from the ICT usage models, the 
numbers of workstations can be estimated as shown in Table 5-3. 

 
Division Name Small Medium Large Total

Agriculture, Forestry and Fishing 1,950 2,268 1,133 5,351
Mining 94 936 7,567 8,596
Manufacturing 2,438 16,159 34,574 53,171
Electricity, Gas and Water Supply 136 1,062 8,753 9,951
Construction 2,449 6,820 8,987 18,256
Wholesale Trade 119,971 112,007 126,435 358,413
Retail Trade 87,050 56,349 173,675 317,074
Accommodation, Cafes and Restaurants 1,521 8,268 7,124 16,912
Transport and Storage 856 3,091 15,721 19,668
Communications Services 8,441 7,078 90,798 106,317
Finance and Insurance 94,710 29,953 225,348 350,012
Property and Business Services 203,873 140,854 235,182 579,909
Education * 21,858 99,549 65,424 186,831
Health and Community Services 142,228 107,204 145,351 394,784
Culture and Recreational Services 510 1,965 4,830 7,305
Personal and Other Services 1,116 3,174 3,154 7,444
Total 689,201 596,737 1,154,056 2,439,994

source: DZhoN (*estimated)  
Table 5-3 – Number of Employee Workstations 

 
With a 12-hour operational time, each workstation requires an average of 192.5 kW per 
hour.  Using this figure, the total estimated power consumption per hour from employee 
workstations is shown in Table 5-4. 
 

Division Name Small (kWh) Medium (kWh) Large (kWh) Total (kWh)
Agriculture, Forestry and Fishing 7,534 625 223 8,381
Mining 393 227 1,465 2,085
Manufacturing 7,528 3,284 6,725 17,536
Electricity, Gas and Water Supply 94 209 1,688 1,990
Construction 15,368 1,396 1,742 18,506
Wholesale Trade 29,522 21,861 24,349 75,732
Retail Trade 17,895 11,483 33,495 62,874
Accommodation, Cafes and Restaurants 4,849 1,856 1,375 8,079
Transport and Storage 5,160 789 3,030 8,979
Communications Services 2,115 1,388 17,484 20,986
Finance and Insurance 19,629 5,850 43,402 68,881
Property and Business Services 45,404 27,449 45,285 118,138
Education * 5,010 19,346 12,601 36,957
Health and Community Services 33,594 21,048 28,049 82,691
Culture and Recreational Services 1,951 448 935 3,333
Personal and Other Services 2,870 716 609 4,195
Total 198,916 117,972 222,457 539,345

source: DZhoN (*estimated)  
Table 5-4 - Power Consumption from Employee Workstations 
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5.3 POWER CONSUMPTION FROM NETWORK EQUIPMENT 

The network equipment generally operates for 24 hours a day and is represented by 
switches, routers, firewalls and other shared use devices (such as network printers).  For 
modelling purposes, the small business has Ethernet switches, a mid performance router 
(including firewall) plus a laser printer.  A medium business has the addition of a 
dedicated firewall plus 4 laser printers.  A large business uses a high performance router 
plus 10 laser printers.  Table 5-5 shows the estimated power consumption per hour from 
network equipment. 
 

Division Name Small (kWh) Medium (kWh) Large (kWh) Total (kWh)
Agriculture, Forestry and Fishing 10,062 278 13 10,353
Mining 525 61 59 645
Manufacturing 10,053 1,462 781 12,296
Electricity, Gas and Water Supply 125 31 66 222
Construction 20,524 466 75 21,065
Wholesale Trade 9,857 635 731 11,223
Retail Trade 23,899 1,180 1,029 26,108
Accommodation, Cafes and Restaurants 6,475 826 63 7,365
Transport and Storage 6,892 351 145 7,387
Communications Services 1,412 88 511 2,011
Finance and Insurance 8,738 279 1,320 10,337
Property and Business Services 30,318 1,047 1,340 32,705
Education * 956 646 375 1,977
Health and Community Services 8,973 669 805 10,447
Culture and Recreational Services 2,605 100 34 2,739
Personal and Other Services 3,833 159 24 4,017
Total 145,248 8,278 7,371 160,897

source: DZhoN (*estimated)  
Table 5-5 - Power Consumption from Network Equipment 

 
 
5.4 POWER CONSUMPTION FROM SERVER EQUIPMENT 

Server equipment can be one of the single biggest power consumption requirements, 
especially for larger businesses who operate major back office IT systems (financial and 
insurance companies, communications providers etc.).  Some of these organisations 
have hundreds of applications that each requires their own server infrastructure.  Data 
centres have been recently highlighted as one of the biggest (and growing) contributors 
to greenhouse gas emissions (as far as ICT is concerned). 
 
The use of servers in business grows with the size of the business.  Network based 
storage and backup facilities, along with network applications such as email and 
collaboration tools, grow with the number of employees in the business.  Coupled with 
the IT applications required to operate the business, server numbers can be quite large.  
Table 5-6 shows the estimated power consumption per hour from server equipment. 
 
Mainframe computers have been excluded from this audit for data integrity purposes.  In 
the past decade, stand alone server equipment has been used predominantly in the 
building of large applications and data centres.  There is no data available that details the 
number and use of mainframe computers in Australia, and therefore the audit is more 
accurate using modern server equipment dimensioned accordingly for the size and type 
of business. 
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Division Name Small (kWh) Medium (kWh) Large (kWh) Total (kWh)
Agriculture, Forestry and Fishing 0 324 23 347
Mining 612 212 161 986
Manufacturing 23,463 17,059 15,189 55,711
Electricity, Gas and Water Supply 292 362 440 1,094
Construction 23,950 1,631 175 25,757
Wholesale Trade 0 741 197 938
Retail Trade 27,889 8,260 2,002 38,150
Accommodation, Cafes and Restaurants 0 1,928 369 2,298
Transport and Storage 0 2,049 843 2,892
Communications Services 8,240 858 572 9,670
Finance and Insurance 10,197 1,302 2,567 14,066
Property and Business Services 35,380 7,333 2,233 44,946
Education * 1,115 2,010 303 3,428
Health and Community Services 0 781 256 1,037
Culture and Recreational Services 0 116 40 156
Personal and Other Services 0 186 28 214
Total 131,137 45,155 25,399 201,690

source: DZhoN (*estimated)  
Table 5-6 - Power Consumption from Server Equipment 

 
5.5 POWER CONSUMPTION FROM TELEPHONE EQUIPMENT 

Traditional business telephone equipment consists of either a Private Branch Exchange 
(PBX) or Key Telephone System (KTS).  These technologies have been deployed for 
over two decades to provide an economic solution to the office telephone requirements.  
Over recent years, the convergence of traditional telephone and Internet based 
communications has allowed the traditional telephone equipment to be considered for 
replacement.  This replacement however, though it does provide operational and 
economic benefits, can require 2 to 3 times the power over traditional approaches.  
Convergence, via Voice over IP (VoIP), is beginning to be adopted by medium and large 
businesses, although for the purposes of this audit, traditional telephony solutions are 
used as the base power consumption in the model. Any wholesale migration to VoIP 
technologies must consider the increased power requirement as part of the decision 
process to implement.   
 
For the purposes of this audit, the power consumption from recharging mobile phones 
and personal communications devices has been excluded.  In practice, these add little 
power consumption and do not have any substantial influence on the overall telephone 
equipment power consumption figures.  Table 5-7 shows the estimated power 
consumption per hour from telephone equipment. 
 

Division Name Small (kWh) Medium (kWh) Large (kWh) Total (kWh)
Agriculture, Forestry and Fishing 1,761 49 5 1,814
Mining 92 11 14 116
Manufacturing 1,760 256 304 2,319
Electricity, Gas and Water Supply 22 22 22 66
Construction 3,593 82 18 3,692
Wholesale Trade 1,725 444 263 2,432
Retail Trade 4,183 206 320 4,710
Accommodation, Cafes and Restaurants 1,133 145 22 1,300
Transport and Storage 1,206 61 84 1,352
Communications Services 247 21 114 382
Finance and Insurance 1,530 195 321 2,046
Property and Business Services 5,307 733 447 6,487
Education * 167 502 101 771
Health and Community Services 1,571 469 342 2,381
Culture and Recreational Services 456 17 8 481
Personal and Other Services 671 28 6 704
Total 25,424 3,241 2,389 31,054

source: DZhoN (*estimated)  
Table 5-7 - Power Consumption from Telephone Equipment 
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5.6 TOTAL ESTIMATED POWER CONSUMPTION 

The total estimated power consumption from ICT by Australian businesses can be 
calculated by adding up the individual consumptions for employee workstations, network, 
server and telephone equipment.  Table 5-8 shows the total estimated power 
consumption per hour. 
 

Division Name Small (kWh) Medium (kWh) Large (kWh) Total (kWh)
Agriculture, Forestry and Fishing 19,357 1,276 263 20,896
Mining 1,622 511 1,700 3,833
Manufacturing 42,803 22,061 22,998 87,862
Electricity, Gas and Water Supply 532 625 2,216 3,372
Construction 63,435 3,575 2,010 69,019
Wholesale Trade 41,105 23,680 25,540 90,325
Retail Trade 73,866 21,130 36,846 131,842
Accommodation, Cafes and Restaurants 12,457 4,755 1,829 19,042
Transport and Storage 13,258 3,251 4,102 20,611
Communications Services 12,014 2,355 18,681 33,050
Finance and Insurance 40,094 7,626 47,610 95,330
Property and Business Services 116,408 36,563 49,305 202,276
Education * 7,249 22,504 13,380 43,133
Health and Community Services 44,138 22,966 29,451 96,556
Culture and Recreational Services 5,012 681 1,017 6,710
Personal and Other Services 7,375 1,089 666 9,130
Total 500,725 174,646 257,615 932,987

source: DZhoN (*estimated)  
Table 5-8 – Total Estimated Power Consumption 

 
The total estimated power consumption is also shown as a percentage by division, as per 
Figure 5-1.  Figure 5-2 shows the percentage power consumption by business size. 
 
 

 
 

Figure 5-1 - Percentage Power Consumption by Division 

Source: DZhoN (*estimated)

2.1%

2.2%

9.4%

7.5%

0.4%

9.7%

14.2%

3.5%

10.2%

21.7%

4.6%

10.3%

2.3%
1.0%

0.7%
0.4%

Agriculture, Forestry and Fishing

Mining

Manufacturing

Electricity, Gas and Water Supply

Construction

Wholesale Trade

Retail Trade

Accommodation, Cafes and Restaurants

Transport and Storage

Communications Services

Finance and Insurance

Property and Business Services

Education *

Health and Community Services

Culture and Recreational Services

Personal and Other Services



 

Audit of Carbon Emissions resulting from ICT usage by Australian Business  Page 21 

 
Figure 5-2 – Percentage Power Consumption by Business Size 

 
5.7 ESTIMATED CO2 EMISSIONS 

The Carbon Dioxide (CO2) emissions are calculated by multiplying the power 
consumption for the period of time by the estimated amount of CO2 produced in the 
generation of the power.  The amount generated is based upon the method of 
production.  Table 5-9 shows the figures used by various administrations around the 
world. 
 

g/kWh CO2 Japan Sweden Finland UK EU
coal 990 980 894 891 815
gas thermal 653 1170
gas combined cycle 450 472 356 362
solar photovoltaic 59 50 95 53
wind 37 5.5 14 6.5
nuclear 22 6 10-26 16 19.7
hydro 18 3

Japan: Central Research Institute of the Electric Power Industry, March 1995

Sweden: Vattenfall, 1999, popular account of its own LCA studies in Sweden

Finland: Kivisto, 2000

UK: Sustainable Development Commission Report, March 2006

EU: Krewitt et al, 1998, ExternE data for Germany

UIC, Factsheet May 2006, Melbourne Australia  
 

Table 5-9 - kWh to Carbon Dioxide Emission Figures 

 
 
An amount of 914g per kWh is used in this model due to coal being the dominant 
material currently used for electricity generation in Australia and represents the average 
of the overseas published figures (as there is currently no Australian figure published).  
This must be further adjusted for losses in the power transmission and distribution 
networks of approximately 6% (based upon the NSW Government Emissions Coefficient 
which is 0.941 for 2007).  Multiplying these with the total estimated power consumption 
for a year results in the figures shown in Table 5-10. 
 

Source: DZhoN
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Division Name Small (t CO2-e) Medium (t CO2-e) Large (t CO2-e) Total (t CO2-e)

Agriculture, Forestry and Fishing 164,706 10,855 2,234 177,796
Mining 13,800 4,347 14,464 32,611
Manufacturing 364,194 187,709 195,685 747,588
Electricity, Gas and Water Supply 4,526 5,315 18,853 28,695
Construction 539,746 30,414 17,100 587,260
Wholesale Trade 349,744 201,487 217,312 768,543
Retail Trade 628,503 179,784 313,512 1,121,798
Accommodation, Cafes and Restaurants 105,995 40,457 15,566 162,018
Transport and Storage 112,808 27,659 34,901 175,368
Communications Services 102,223 20,036 158,951 281,210
Finance and Insurance 341,144 64,889 405,098 811,132
Property and Business Services 990,479 311,102 419,518 1,721,098
Education * 61,677 191,477 113,848 367,002
Health and Community Services 375,556 195,413 250,592 821,561
Culture and Recreational Services 42,644 5,794 8,656 57,094
Personal and Other Services 62,750 9,266 5,670 77,685
Total 4,260,494 1,486,005 2,191,960 7,938,459

source: DZhoN (*estimated)  
Table 5-10 - Total Estimated Carbon Dioxide Emissions 

 
5.8 AUSTRALIAN ESTIMATED CO2 EMISSIONS 

The Australian Government published the National Greenhouse Gas Inventory in 2005.  
This provided a summary and breakdown of total estimated greenhouse gas emissions 
across the various industries, as shown in Table 5-11. 

 
2005 (Mt CO2-e)

Australia's net emissions 522.2
Energy 391.1
  Stationary Energy 279.4
  Transport 80.4
  Fugitive Emissions 31.2
Industrial Processes 29.5
Agriculture 87.9
Land Use, Land Use Change and Forestry -3.2
Waste 17.0

source: National Greenhouse Gas Inventory 2005  
Table 5-11 - Total Australian Estimated Greenhouse Gas Emissions 

 
Australia’s net emissions in 2005 were 522.2 Mt CO2-e, a decrease of 1.2 Mt or 0.2% on 
emissions recorded in 2004.  Emissions in 2005 were 4.5% (22.3 Mt) above 1990 levels.  
Stationary energy principally comprises fossil fuel consumption in electricity and heat 
production and manufacturing and construction industries.   
 
Total estimated emissions from stationary energy combustion are equal to 53.5% of net 
national emissions.  It is from this component of total emissions that those for ICT usage 
are referenced (excludes energy used for transportation and fugitive emissions – 
emissions from the bulk handling or processing of raw materials, windblown dust and a 
number of other specific industrial processes). 
 
Using a figure of 7.94 Mt CO2-e for ICT usage by Australian businesses represents 
2.84% of the emissions attributed to the stationary energy component (energy consumed 
excluding transportation), and 1.52% of the total national emissions (using the 2005 
inventory figures). 
 
Whilst these percentages may appear small, they are still significant.  For comparative 
purposes, the civil aviation related emissions were estimated to be 5.13 Mt CO2-e in 
2005. 
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Emissions figures for other industries have not been published, and their energy related 
emissions figures are included in the Stationary Energy total above.  It is expected that 
over time as more emissions audits are carried out by the various industries specific 
comparisons will be made. 
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PART SIX – SHORT TERM EMISSIONS REDUCTION  

6. OPPORTUNITIES 

6.1 INTRODUCTION 

There are a number of short-term emissions reduction opportunities that come from the 
application of currently available technologies and business processes. It is important to 
mention that if businesses just looked at their usage patterns of ICT equipment, it would 
be quite evident that some immediate reduction opportunities exist. 
 
These following are some short term emissions reduction opportunities. 
 
6.2 WORKSTATION USAGE 

Desktop computer workstations contribute to a very significant proportion of the overall 
ICT carbon emissions.  Due to the upgrading of performance usually driving the change-
out of equipment, power reduction does not usually occur with the deployment of newer 
technology.  Modern operating systems however do provide means of putting the 
computer into hibernation either on a schedule or after periods of inactivity.  Ensuring 
workstations are put into sleep mode as often as possible can drastically reduce the 
power consumption from this equipment immediately.  This can be achieved through the 
adoption of energy efficient business practices and staff education. 
 
Another method of reduction is the disabling of graphical screen savers.  Once 
mandatory to prevent the burn out of CRT based monitors, LCD screens today do not 
suffer as much from prolonged display illumination.  The better answer is to have the 
activation of hibernation or sleep mode by the workstation also put the display into 
standby mode, effectively turning off the monitor along with the computer.   
 

Saving 4 hours of workstation/monitor usage per day represents a reduction of 
approximately 0.37 t CO2 emissions per annum per workstation. 

 
 
6.3 SERVER VIRTUALISATION 

The back office systems of many businesses can significantly contribute to their overall 
power consumption demands.  With the advent of relatively low cost, high performance 
computing equipment, opportunities exist to replace numbers of older servers with a 
fewer number of these new servers and reduce overall power consumption. 
 
For larger companies who have previously required numbers of servers to provide 
specific applications (such as email or file storage), the replacement with larger, high 
capacity servers presents one opportunity for reduction.  Many of these applications 
require large amounts of storage, and with the advent of TByte capacity hard disk drives, 
each server can handle many more clients over older systems. 
 
Recent software developments in virtualisation technology also present an opportunity to 
reduce the number of servers.  It is not uncommon practice for individual applications to 
be operated on separate servers.  This often is driven by the need for operational 
isolation and due to different operating systems being required depending upon the 
application. With high performance computers running virtualisation software, these 
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different applications (each with their own operating system) can be run on one or two 
servers, improving efficiency and reliability whilst reducing overall consumption.   
While a typical server in the year 2000 consumed only 100W of power, the average 
server today consumes at least four times as much. Combined with rising energy costs 
and increased server density, the growth of data center energy spending could far 
outpace the rate at which IT budgets grow, leaving less budget for other vital IT initiatives 
and projects 
 

• Gartner Group says energy costs may increase from 10% of the IT budget today 
to over 50% in the next few years  

• Forrester says servers would use about 30% of their peak electricity consumption 
while sitting idle  

• IDC says the cost to power servers will exceed the cost of the servers by next 
year  

• The U.S. Department of Energy states that data center energy usage can be 100 
times higher than those for a typical commercial building  

• IDC calculates that the total power and cooling bill for servers in the world, if the 
current trends persist, will increase by approximately 4 times by the end of the 
decade 

 
 

Each server removed represents a reduction of approximately 3.35 t CO2 emissions per 
annum – assuming a 4 year life. 

 
6.4 DESKTOP VIRTUALISATION 

Enterprise Desktop Virtualization takes this one step further, by putting ultra-small, 
completely secure thin clients on the desktop, and linking the thin clients to their own 
virtual desktop machines residing on servers. With desktop environments consolidated 
within the data centre, organizations can deliver secure, isolated desktops that consume 
a smaller energy footprint. Each thin client is centrally managed and accessible from 
anywhere on the network. This allows businesses to:  

• Reduce PC maintenance costs  
• Increase security  
• Deploy full PC desktops on centralized servers  
• Set up workgroups and entire departments in minutes  
• Reduce the energy requirements to run their desktop environments  

 
A thin client running to the maximum desktop functionality utilising all peripheral ports 

consumes up to 15 times less power than a conventional desktop. 
 
 
6.5 TECHNOLOGY UPGRADE 

Many older computer workstations and monitors are not energy efficient.  One short term 
emissions reduction opportunity involves the replacement of workstation computers and 
monitors with more modern equipment that supports power saving modes and generally 
lower power consumption (especially for the likes of CRT monitors versus LCD monitors).   
 
The reductions available from such upgrades will be dependant upon the age and type of 
equipment being replaced but offers a simple means of initiating reduction processes 
whilst providing productivity gains available with the latest technologies. 
 



 

Audit of Carbon Emissions resulting from ICT usage by Australian Business  Page 26 

 
Organisations should consider new technology with vendors focussed on energy 

consumption – many vendors have released green technology product 
 
 
6.6 INTEGRATED TELEPHONY 

The commercialisation of IP based telephony solutions should represent an opportunity 
to replace traditional telephone equipment with equipment operating on the local area 
network and personal workstation.  Unfortunately today, the replacement of PBX or KTS 
equipment with commercially available VoIP equipment will cause the power 
consumption to actually increase (by up to 50%).  This is predominantly due to the fact 
that stand alone IP telephones draw between 5W and 7W of power continuously, 
compared to analogue or digital traditional telephones which require only 1W to 2W of 
power when in use. 
 
The major opportunity for reduction in the use of such IP based telephony equipment is 
when the stand-alone handset is replaced by a “soft phone” client on the computer 
workstation.  Such software is generally available from each of the major VoIP systems 
suppliers although requires a level of user adoption to become acceptable for widespread 
adoption.  Indeed, if the communications server (the brains of the VoIP system) is also 
combined onto existing servers (using virtualisation technology) then the entire telephone 
system can be effectively reduced to zero power consumption. 

 

IP Telephony represents a number of new technologies such as tele-working and soft 
phone capabilities that allow businesses to re-think the way their employees work and 
commute to their clients but also remove the need to have a telephone on their desks. 

 

6.7 AUTOMATED POWER CONTROL SYSTEMS 

Modern computer operating systems support power saving functions that allow the 
equipment to be put into a shutdown state to save power when not in use.  Even if 
available, such functions are not always implemented (or performed) by staff due to the 
inconvenience of waiting for the machine to return to the operational state. 
 
Techniques for remotely waking computer operating systems have been available for a 
number of years.  The development of an advanced scheduling and control system that 
can ensure the computer equipment is available when required (for staff use, after hours 
remote maintenance etc.) as well as minimise power consumption when not required will 
have a significant impact on the overall power consumption of ICT equipment and hence 
provide an opportunity for significant emissions reduction. 
 
In addition to ICT equipment, this can be extended to lighting and air conditioning through 
the use of smart ICT tools. This will allow businesses to tie lighting and cooling to 
individuals and work space without re-wiring through controlled area networks and smart 
management systems.  
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PART SEVEN – RECOMMENDATIONS 

7. INDUSTRY RECOMMENDATIONS 

7.1 INTRODUCTION 

There are a number of recommendations that the ICT industry could embrace that will 
assist in reducing the carbon footprint of technology and potentially act as a prevention 
mechanism over time.  These are as follows: 
 
7.2 RECOMMENDATIONS 

• Introduction of a visible rewards system for people/business who show 
leadership in this area to provide a greater awareness of the climate 
change issue but also to encourage innovative thinking from the ICT 
industry to tackle this issue. 

• Turn-it-around Program – whilst ICT is a substantial contributor to carbon 
emissions, there exists the opportunity for ICT to be part of the solution in 
helping reduce the current energy consumption of business through 
greater control and responsibility. 

• Technology in the Workplace – the revision of the responsible use of 
technology documents to include better usage guidelines tailored around 
the issue of climate change supported by a green policy. 

• Extension of the Energy Rating system to ICT goods to encourage 
vendors to become more responsible for the design of their technology 
and at the same time giving business a choice in the technology they 
invest in.  

• The development of a transparent labelling system for ICT goods that 
indicates energy efficiencies as an extension of the Energy Rating 
system. 

• Encouragement of Responsible Purchasing – with the extension of the 
Energy Rating system businesses will have a choice when they purchase 
their ICT goods. 

• Disposal of Technology – At present the ICT industry does not have an 
efficient way to dispose of old technology. The ICT industry should 
encourage government & business to work together to develop some 
guidelines around the disposal of old technology 

• Carbon Offset Programs – The ICT industry should develop ICT specific 
carbon offset guidelines that take advantage of already present retail 
carbon offset programs for small business. ICT footprint per small 
business employee (5-19 staff: ABS) is approximately 1.74 t CO2 per 
annum. The retail cost to offset 1 t CO2 is $16.50, so for example the 
approximate cost to off-set small business ICT footprints for: 

 5 employee business: 1.74 x 5 x $16.50 = $144 

10 employee business: 1.74 x 10 x $16.50 = $288 

20 employee business: 1.74 x 20 x $16.50 = $576 
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PART EIGHT – CONCLUSIONS 

8. CONCLUSIONS 

The widespread adoption of ICT has allowed businesses to streamline their operations 
and provide better customer service.  This technology however, has caused a significant 
increase in the energy demands on a business, not only from the power consumption of 
the equipment itself but the additional load on air conditioning plants. 
 
The adoption of the computer workstation as the primary tool for staff in many types of 
businesses has caused the deployment of local area network equipment across the 
organisations, sharing equipment such as printers.  The increased adoption of electronic 
communications such as email as the primary form of communications between 
individuals and businesses, along with electronic data interchange, has caused most 
businesses to deploy server equipment for both staff and customer/partner use.  The 
result is a continual growth in total energy demand that is contributing to the carbon 
emissions totals. 
 
The results of this audit show that the amount of carbon emissions attributable to ICT 
usage by Australian Business is approximately 8 Million Tonnes of CO2 per annum, or 
approximately 1.54% of the total emissions from total energy consumed. 
 
Whilst this percentage may not seem large when compared to the overall emission, it still 
represents a significant opportunity to contribute to overall reduction schemes.  
Opportunities exist to use advanced technologies and changes to business 
processes/practices to reduce the emissions attributable to Australian businesses.  Short 
term opportunities using technologies such as server consolidation and virtualisation can 
help stem the continuing growth in back office power consumption and emissions 
contribution, and business practices such as workstation hibernation can significantly 
reduce the power consumption from the desktop. 
 
In the medium to longer term, changes in business practices that cater for remote 
working and virtual offices will remove the need for one workstation per employee in the 
office.  Continual advancement in low power technology development will allow the 
overall power demand and effective carbon emissions to continue to be reduced. 
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PART NINE – DATA RELIABILITY 

9. STATEMENT 

The data used within this audit is from a number of sources.  Depending upon the source 
of the data, a number of factors may be present that affect the overall reliability of the 
data to a small degree.  Minor errors can be introduced through rounding, as well as 
variability from the initial sampling of data. 
 
The ABS uses data from a sample of businesses, and then extrapolates the statistics 
based upon known market segments and sizes.  In some instances, certain data was 
missing and has been estimated to complete specific data sets.  Information from the 
Australian Taxation Office (ATO) and other demographic databases are used to estimate 
the various percentages and allocations of the ABS business count.  Whilst this may 
produce some errors in percentage and allocation splits, the overall total numbers remain 
consistent with the ABS business count data.  In all cases, the total error is expected to 
be within +2.5%. 
 
With the manipulation and processing of many individual and related data sources, 
imprecision may also come from inadequacies in available sources.  This can include 
imperfections in reporting by providers, errors made in collection such as recording and 
coding data, and errors made in processing.  Inaccuracies of this kind are referred to 
collectively as non-sampling error.  Although it is not possible to quantify non-sampling 
error, every effort is made to reduce it to a minimum. 
 
The above limitations are not meant to imply that analysis based on these datasets 
should be avoided, only that the limitations should be borne in mind when interpreting the 
data presented in this document.  This document uses a wide range of data to estimate 
the CO2 emissions relating to current ICT usage by businesses in Australia, and should 
be used as a baseline to estimate, identify and reduce CO2 emissions going forward. 
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