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ENERGY EFFICIENT WAYS

to improve the economic bottom line of your road transport business

Energy Prices and Emission Factors
Use the information in this table to help calculate your potential savings in the case studies.

Energy Source Unit Energy Price* $ Emission\

Factor?
Electricity kwh $0.072/kWh 0.000625
Natural Gas MJ $0.012/MJ 0.0000524
Diesel litre $0.56/litre 0.00271
Petrol litre $0.82/litre 0.00232
Sub-bituminous Coal tonne $100/tonne 2.064

Emission Factor = tonnes of CO, emitted per unit of energy.

*Ministry of Economic Development OEnergy Data File® July 2004, excluding GST.

aNew Zealand Climate Change Office (Projects emission factors), 2004. The electricity emission factor
is based on an operating margin electricity factor.

Estimated Potential Savings /)

Enter the savings you calculate can be made for your operation here.

Initiative Energy/Fuel Saved  Unit

Reduce aerodynamic resistance litres per 100 km

Cruise control litres per 100 km

Driver training litres per 100 km

Reduce speed litres per 100 km

Tyre inflation litres per 100 km




This information kit is one of six aimed primarily at small to medium sized enterprises (SMESs) in New ZealandOs
primary production sector, namely:

¥ Dairying; ¥ Forestry; ¥ Mining and Quarrying.
¥ Protected crops; ¥ Fishing;

Road transport is an integral part of all of these primary production operations. For this reason, road transport
has been included as a separate information kit.
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energy federation of new zealand
incorporated (efnz)

This information kit was produced on behalf of
the Energy Federation of New Zealand
Incorporated (EFNZ) with support from the
Sustainable Management Fund and a
consortium of companies. The EFNZ is a non-
profit, membership based, professional and
independent energy industry association which
promotes the sustainable development and use
of energy resources in New Zealand and globally.
It was established in 1997 by the merger of the
Energy Foundation of New Zealand and the
New Zealand branch of the World Energy
Council. The EFNZ runs an active programme of
seminars, conferences, submissions and
research projects, both independently and in
collaboration with other energy sector
organisations.

As a member of the World Energy Council, the
EFNZ:

¥ Liaises with similar international

organisations;

¥ Participates in international research projects
on energy issues;

¥ Promotes New Zealand representation at
World Energy Council meetings;

¥ Supplies information on the activities of the
World Energy Council; and

¥ Participates in World Energy Council study
committees.

A range of services is provided to members of
the EFNZ including:

¥ Newsletters;

¥ Faxed or emailed circulation of new items;
¥ Seminars, conferences and workshops;

¥ Energy studies;

¥ Distribution of World Energy Council and
other energy related international material;

¥ Collective research commissions;

¥ Participation in international studies and
working groups;

¥ Representation of energy industry views; and

¥ Member access to the global energy
information system at www.worldenergy.org.

For further information in relation to the EFNZ
contact:

Mr Cito Gazo

EFNZ Executive Officer
Phone: (04) 570 3712

Fax: (04) 570 3701

Email: energy.fed@crl.co.nz
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to improve the economic bottom line of your road transport business

introduction

This information kit can save you money!
Energy is a direct cost to your business and one
that you can reduce. This information kit will
identify and quantify energy efficient ways to:

¥ Reduce energy consumption;

¥ Improve energy efficiency; and

¥ Improve the bottom line of your business.

If all the measures outlined in the case studies throughout this document

were implemented, savings of up to a third of total fuel consumption
could be made.

how to use this information kit

This kit provides information on energy use and
energy efficiency in the road transport sector.

Measures to improve the energy (fuel) efficiency
of your fleet are suggested and potential energy
(fuel) savings estimated. You can estimate
potential savings in relation to your own
operation by completing the simple calculators
throughout this document. To complete these
calculators you will need to have with you:

¥ A calculator;

¥ Annual energy consumption from your power
and fuel bills; and

¥ The price you pay per unit for your diesel, petrol
and electricity.

where can i get more

information?

While this information kit provides case studies
on the effects of various measures on energy
consumption and energy related costs, the costs
of implementing such measures and the
associated payback periods are not included.

Links to sources of information on various
technologies, products, contractors and
consultants can be found at the back of this kit.

glossary of terms

Below is a short glossary of terms that are used
throughout the document:

MJ megajoule D A joule is the energy required
to heat one cubic centimetre of water by
approximately a quarter of a degree Celsius, or
the energy needed to lift a kilogram
approximately 100 millimetres. A megajoule is
1,000,000 joules. In New Zealand it usually
refers to gross energy input.

kWh kilowatt hour B Unit of electrical energy.
A kWh is 3,600 joules.

tCO, tonnes of carbon dioxide.
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why reduce your energy consumption?

energy costs are going up!

Energy prices have been increasing significantly
in the past few years. Rising volatility in oil rich

areas of the world has seen the dollar value of
a barrel of oil reach record high prices. These
prices are being passed on to the consumer who
has seen petrol prices reach their highest in 10
years.

prices will continue to increase!

The increasing demand for electricity and the
pressure for ongoing supply will mean that
energy prices will continue to increase.

One of the GovernmentOs climate change policy
initiatives is the emissions charge, which will
be introduced on fossil fuels and industrial
process emissions from 2007 to create a

Electricity prices have also been rising. Dry years, financial incentive to reduce emissions. The

supply constraints, population increase,
economic growth and resource management
issues have been attributed to this increase.

Maui gas supplies are running out and the
higher costs of exploration for new supplies are
forcing the price of natural gas up.

Many renewable energy technologies are
relatively expensive. Work is continuing to
develop them into viable energy options and to

compared with other energy sources.

Despite price increases, energy demand is
continuing to rise in New Zealand and elsewhere.

charge will approximate the international
emissions price, but will be capped at NZ$25 per
tonne of carbon dioxide (CO,) equivalent.

The emissions charge will be applied at (or close
to) the point of production and is expected to
be reflected in a higher cost of energy to the
consumer. It is uncertain how much of this
charge will be passed on but it is inevitable that
the fossil fuel end user will bear the brunt of

provide them with a Olevel playing fieIdOthe additional cost.

As a result, the emissions charge could result in
a significant increase in the costs of running a
business. It will impact most significantly on
energy intensive sectors such as manufacturing
and primary production.

The impact of the emissions charge on
businesses has been calculated at three price
levels. Table 1 represents the increase in energy
bills if the charge were set at $10 per tonne, $15
per tonne or the maximum of $25 per tonne.
The difference in the increase between transport
fuels reflects the greater carbon content of diesel
over petrol.

The results show that reducing energy
consumption will be an increasingly important
part of any business strategy.



Table 1. Increase in energy bills for the industrial sector as a result

of the proposed emissions charge

$10/tCO,* $15/tCO, $25/tCO,
Electricity 0.63c/kWh 0.94c/kWh 1.56¢/kWh
Natural Gas $0.52/GJ $0.79/GJ $1.31/GJ
Diesel 2.7cllitre 4.1cllitre 6.8cl/litre
Petrol 2.3cllitre 3.5c/litre 5.8cl/litre
Sub-bituminous Coal $20.64/tonne  $30.96/tonne  $51.60/tonne

Source: New Zealand Climate Change Office for the year to March 2003.

*tCO, = tonnes of carbon dioxide.

GJ = gigajoule (or 1,000 MJ).

Note: assumes 100% of the price rise is passed through to the consumer and excludes GST for businesses.

it can save you money!

Reducing your energy consumption and using
the energy you receive more efficiently will save
you money!

Lower energy costs associated with reduced
consumption will improve the bottom line of your
business and help you to run a more efficient
operation.

there are a number of other

benefits as well

Aside from the benefits of an improved bottom
line there are a number of other advantages.
Reducing energy consumption and improving
energy efficiency may also result in:

¥ Better risk management planning and strategies;

¥ Marketing opportunities through an improved
image of your organisation;

¥ Improved record keeping in regard to
compliance measures;

¥ A useful tool for marketing your organisation
and separating it from its competition;

¥ Improved air quality; and

¥ Helping to reduce New ZealandOs greenhouse
gas emissions and meet Kyoto Protocol
obligations.

Global warming and the resulting changes to
the worldOs climate are a growing problem. If
left to run its course, climate change will have
significant impacts on our economy,
environment and society. By ratifying the Kyoto
Protocol New Zealand is taking action to reduce
greenhouse gas emissions. Further information
about the actions being taken and climate
change in general can be found in the Annex of
this document.
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new zealandOs road transport sector

Road transport is an integral part of the primary
production and tourism sectors and is a
significant cost of doing business. Road transport
vehicles often travel considerable distances
covering large areas of the country. They carry
heavy loads and there is little room for flexibility
in terms of timing of delivery and market demands.
The tourism sector is dependent on road transport
to transport tourists throughout the country in
buses, coaches and rental vehicles.

For most fleet managers in the primary
production and tourism sectors, fuel is a
significant portion of operation costs. As a result

fuel consumption is a key issue to be addressed.

When new vehicles are being purchased, greater
consideration is now given to vehicle fuel
efficiency in replacement/procurement criteria.

Most fleet managers will monitor fuel
consumption each month but few undertake
further analysis of information regarding their
fleet. In many cases, fuel is the only information
that is collected. Since many of these operators
are SMEs, they often have restricted time and
resources to commit to this process. In addition,
it is not always obvious how to get the best
value from the information collected.

While there are many fleet specific issues that
each fleet manager will have to deal with in
terms of their own fleet, many of the measures
identified in this information kit are relevant
for all fleet managers.

road transport energy use

Since 1997 the total number of heavy vehicles
on New Zealand roads has increased by
approximately 20% and the distance they travel
has increased by 28%. Fuel consumption since
1997 has increased by 30%.

There are more than 13,500 heavy vehicles over
3.5 tonnes in the primary production sector and
1,460 tour and charter coaches in the tourism
sector, equating to 12% of the national fleet of
heavy vehicles. These units travel approximately
800 million kilometres per annum and, based
on an average fuel efficiency of 60 litres per 100
kilometres, use 480 million litres of diesel
annually. This equates to emissions of over 1.3
million tonnes of CO,. A 10% improvement in
fuel efficiency of the fleet would reduce these
emissions by over 130,000 tonnes.

Since 1990 emissions from the transport sector
(including road, aviation and rail) have increased
by over 60%. This increase has been dominated
by emissions from road transport, which
accounted for 89% of total transport emissions.



how can you reduce your fuel consumption?

The amount of energy used in any one fleet will
vary depending on its main duties, the distance
it travels, the load carried, the road surface it
travels on, how well it is maintained and how

it is driven.

On the following page is a calculator which will

help you estimate how much fuel you are using
to run your vehicle or fleet. To assist with your
calculations, a worked example is provided
based on the assumptions below.

worked example assumptions

Throughout this information kit case studies
are used to provide an indication of how much
the potential savings are from particular
measures suggested under each technology.

The truck in the worked example travels 50,000

kilometres per annum, consuming 30,000 litres
of fuel, which equates to a fuel efficiency rating
of 60 litres per 100 kilometres. This heavy vehicle
travels on both public highways and off-
highways with lead distances that are typically
between 30 kilometres and 150 kilometres. There
are few aerodynamic features on the vehicle
due to a number of factors such as varying
height of the load and the need to transfer to
rough road surfaces off-highway.

The savings calculated in the case studies are
based on the figures in Table 2. Energy prices
can vary from month to month but the Ministry

of Economic Development figures are likely to
be typical for some small to medium energy
users. The emissions charge has not been
included in the prices because it will not be
applied until 2007.

Table 2. Energy prices and emission factors

Energy source Unit Energy Price $ Emission

Factor?
Electricity kwWh $0.072/kWh 0.000625
Natural Gas MJ $0.012/MJ 0.0000524
Diesel litre $0.56/litre 0.00271
Petrol litre $0.82/litre 0.00232
Sub-bituminous Coal tonne $100/tonne 2.064

Emission Factor = tonnes of CO, emitted per unit of energy.
Ministry of Economic Development OEnergy Data File® July 2004, excluding GST.
2 New Zealand Climate Change Office (Projects emission factors), 2004. The electricity emission factor

is based on an operating margin electricity factor.
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How much energy does your vehicle consume and how /
much CO, does it emit?

Worked Example  Your Example

Annual diesel consumption = litres per annum

Distance travelled per annum = km per annum

Fuel efficiency = litres per annum O 100 km per annum
(30,000 © 50,000 x 100)

litres per 100 km

Tonnes of CO, = litres per 100 km X emission factor =
(60 x 0.00271)

tCO, per 100 km

$ per 100 km = litres per 100 km x $/litre =
(60 x 0.56)

$ per 100 km

Tonnes of CO, ditres per annum X emission factor =
(30,000 x 0.00271)

tCO, per annum

$ per annum = litres per annum x $/litre =
(30,000 x 0.56)

$ per annum

Example for vehicle trip report for collection of information




management

In order to reduce fuel consumption and
improve fuel efficiency effectively, you could:

¥ Set up a data collection process or system;

¥ Make sure the data is collected accurately
and reconciled where possible (for example,
reconcile fuel card reports with fill-up receipts
from drivers, use log book information to
confirm driving hours and rest periods);

Checklist of information for collection

Make/Model

Engine rating (kW, HP or cc)
Year of manufacture

Age of vehicle

Fuel type

Fuel consumption

¥ Conduct analysis of the information collected
in order to make effective changes to fleet
operations to improve fuel efficiency; and

¥ Monitor fleet performance. This will not only
help identify poorly performing vehicles but
also assist in the decision making processes
regarding procurement and help to identify
driver training requirements. It can also
identify changes in a vehicleOs performance
and help isolate the potential reasons for any
variation.

Duties

Capacity

Maintenance costs
Maintenance schedule

Accessories on vehicle and usage
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data collection and analysis B how to use the information
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data collection and analysis B how to use the information contd



procurement

The vehicle itself is one of the largest factors
contributing to fuel efficiency. Decisions can be
made in the procurement, alteration or operation
of a vehicle that will assist management in
improving the fuel efficiency of their fleet. You
may consider:

¥ Reducing the average age of the fleet by
replacing the vehicles sooner. Not only will
this reduce the general maintenance costs
but some residual worth may be retained if
sold at an earlier age; and

¥ Developing a procurement policy that
encompasses not only specific industry/
operational related requirements but fuel
efficiency aspects as well. The policy should
also consider reconditioning of vehicles as
well as replacement, where possible.

It is generally accepted that a younger vehicle
is more fuel efficient than an older, more run-
down vehicle and costs less in maintenance.
However, the trade-off between depreciation
and maintenance costs should be considered.

Checkilist of what to consider with acquisitions

Engine size, gear ratios and drive train
matching

The gap between the truck and trailer unit

The height and width of the truck
compared with the trailer B keep overall
body height as low as possible

Turbulence under the truck and trailer
Body shape
Active flow devices (such as air deflectors)

Cruise control device installed

Computer controlled engine

Custom accessories such as central tyre
inflation systems

Reported fuel efficiency

The cost of financing the purchase
Operating costs (fuel and maintenance)
Depreciation

Anticipated residual value

11
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aerodynamics

A significant amount of the energy used by a
heavy vehicle during a trip is used to overcome

the aerodynamic resistance (drag) of the vehicle.

To improve the aerodynamic resistance of the
vehicle and reduce fuel consumption you can:

¥ Optimise truck and trailer shapes and
specifications. Consider:

b the gap between the truck and trailer unit;

b the height of the truck compared with
the trailer B keep overall body height as low
as possible;

b turbulence under the truck and trailer;
b body shape; and

b active flow devices (such as air deflectors);
and

¥ Fit air deflectors to vehicles that generally
operate at higher speeds and over longer
distances. Most drag reduction (about half)
comes from cab roof-mounted air deflectors.

on-board equipment

The use of on-board equipment can reduce the
consumption of fuel by the vehicle by optimising
the vehicleOs performance. The performance of
your fleet may be improved by the appropriate
use of on-board equipment. You could:

¥ Install electronic control systems. The majority
of new heavy vehicle engines are now
electronically controlled, and can provide a 7-
15% improvement in fuel efficiency;

¥ Reduce idling times. Consider automatically
shutting the engine down if left idling for a
period of time. A typical 420 horsepower
heavy duty truck engine consumes fuel at
the rate of around two litres an hour when
the truck is stationary and the engine is idling.
A vehicle that idles, on average, for 1 hour per
day or 5 hours per week could reduce fuel
consumption by 5 litres per week if average
idling times were reduced to 2.5 hours per
week. Over a year the savings equate to over
120 litres of diesel and $66 per vehicle; and

¥ Optimise ability to deliver the appropriate
amount of fuel for any given situation by
installing and using cruise control (2-6%
savings). However, safety should be taken into
account and appropriate driver training
should be provided.



Case Study B Aerodynamic Resistance

The aerodynamic resistance of a heavy vehicle can significantly impact on the fuel consumption /
of the vehicle. Reducing aerodynamic resistance by 25% can reduce fuel consumption by 10-15%.

Fuel Saving Calculation Worked Example
Fuel efficiency = 60
Litres per 100 km saved = litres per 100 km x % saved = 6.0
(60 x 10%) =
Cost reduction = litres per 100 km saved x $/litre = 3.36
(6 x 0.56)

Case Study B Cruise Control

Cruise control on heavy vehicles can provide 2-6% of fuel savings.

Your Example

litres per 100 km
litres per 100 km

$ per 100 km

i

Fuel Saving Calculation Worked Example

Fuel efficiency = 60

Litres per 100 km saved = litres per 100 km x % saved = 1.2
(60 x 2%)

Cost reduction = litres per 100 km saved x $/litre = 0.67

(1.2 x 0.56)

Your Example

litres per 100 km

litres per 100 km

$ per 100 km
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driver training

Apart from the vehicle itself, driver performance
is considered to be the biggest single influence
on fuel consumption. The fuel efficiency of your
fleet can be improved by:

¥ Providing appropriate driver training. A 15%

reduction in fuel consumption can be achieved
through driver training that encompasses not
only technical driving skills but also fuel
efficient and defensive driving practices
including:

b adjusting speed and engine revving;

b appropriate use of air conditioning and
other in-cab accessories;

b reducing unnecessary idling; and
D making proper gear shifts;
¥ Encouraging drivers to reduce speed;

¥ Establishing start-up and shut-down

schedules for drivers of the vehicles, which
assess aspects of the vehicle before and after

a journey.

Start-up and shut-down schedules may include
inspection of the following:

b brakes;

b wheels and tyres;

b lights and reflectors;

b oil and water;

b windscreen, mirrors and wipers;
b structure and bodywork; and

D load restraint;

¥ Educating drivers about their role in reducing
vehicle fuel consumption. It is essential that
the fleet managers gain the driversO buy-in
through such measures as:

b providing incentives for low fuel use;

b making them aware of the costs
associated with their driving habits;

b providing information about fuel
efficiency; and

b educating them about the impacts
of their vehicle use.



Case Study B Driving Training /)
A 15% reduction in fuel consumption can be achieved through adequate driver training.

Fuel Saving Calculation Worked Example Your Example
Fuel efficiency = 60 litres per 100 km
Litres per 100 km saved = litres per 100 km x % saved 9.0 litres per 100 km
(60 x 15%)
Cost reduction = litres per 100 km saved x $/litre= 5.04 $ per 100 km
(9 x 0.56)

Case Study B Reduce Speed

A 10-15% reduction in fuel consumption can be achieved by reducing the average speed of a /
heavy vehicle by 8 km/hr.

Fuel Saving Calculation Worked Example Your Example
Fuel efficiency = 60 litres per 100 km
Litres per 100 km saved = litres per 100 km x % saved = 6.0 litres per 100 km

(60 x 10%)

Cost reduction = litres per 100 km saved x $/litre = 3.36
(6 x 0.56)

$ per 100 km
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maintenance

Regular maintenance is the key to keeping maintenance scheduling. It will also assist in
vehicles fuel efficient. This includes: the decision making processes regarding the

procurement of new vehicles in the fleet. Driver

behaviour may also be reflected in the

¥ Establishing sound preventative maintenance maintenance needs of a vehicle;
programmes;

¥ Regularly servicing vehicles;

¥ Performing regular safety inspections;

¥ Monitoring fuel flow and engine performance; o ) .
¥ Frequently monitoring tyre inflation pressure;

¥ Keeping a record of vehicle maintenance and
needs and costs. This will help managers
identify trends or changes in the fleetOs
performance. It can identify particular
maintenance issues associated with particular
makes or models, therefore improving

¥ Keeping tyres at recommended inflation
pressures to minimise rolling resistance
and/or maximise traction.

Case Study D Tyre Inflation /
Under-inflation by 20% will cause a 10% increase in rolling resistance, leading to a 2%

deterioration in fuel efficiency on average.

Fuel Saving Calculation Worked Example Your Example

Fuel efficiency = 60 litres per 100 km
Litres per 100 km saved = litres per 100 km x % saved = 1.2 litres per 100 km
Cost reduction = litres per 100 km saved x $/litre = 0.67 $ per 100 km

(1.2 x 0.56)




utilisation
Monitoring utilisation can assist you in

allocating vehicles to different tasks in order to
reduce under-utilisation. Where possible:

¥ Effectively manage vehicles to maximise
utilisation;

¥ Arrange a back load on return journeys;
¥ Allocate the appropriate vehicle for a task; and

¥ Schedule multiple-job trips to allow for a
number of clients to be serviced on one trip
rather than conducting numerous trips to
and from the depot.

routing and scheduling

Scheduling and route planning are critical
elements of improving a vehicleOs fuel efficiency.
It is critical to ensure the effective management
of the fleet. If possible, carefully plan and select
routes for journeys that:

¥ Avoid peak congestion periods; and

¥ Avoid travel through lower grade roadways
or steep, hilly terrain, where possible.

alternative fuels

While alternative fuels may reduce emissions,
they may not necessarily reduce the amount of
fuel being consumed. The two main alternative
fuels the Government is looking to introduce
are bio-diesel (and other diesel blends) and
ethanol. At present a New Zealand Bio-diesel
Standard is being produced for the industry.

You can:

¥ Become aware of developments of alternative
fuels for vehicles in New Zealand;

¥ Keep up to date with progress in this area;
and

¥ Consider the use of alternative fuels in the
future to reduce emissions.
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total savings

The methodology below provides an indication
of the order of savings that can be made by the
measures specified. It should be noted that this
method over-inflates the potential total savings
since each measure has been calculated from
the initial energy use.

That is, if the initial energy consumption were
10,000 litres per annum and a measure were
implemented that saved 10%, the annual energy
consumption would be reduced to 9,000 litres
(10,000 litres minus 10%). If a second measure

were implemented the savings made would be
subtracted from the new energy consumption
amount. That is:

First measure (10% saving) = 10,000 litres © 10%
=9,000 litres per annum

Second measure (10% saving) = 9,000 litres
10% = 8,100 litres per annum

Therefore implementation of two separate
measures, each of which produces 10% energy
savings, will lead to a 19% energy reduction.



Potential savings for your vehicle /

Worked Example Your Example

Reduce aerodynamic resistance 6.0 litres per 100 km
Cruise control 12 litres per 100 km
Driver training 9.0 litres per 100 km
Reduce speed 6.0 litres per 100 km
Tyre inflation 12 litres per 100 km
TOTAL saved for this vehicle 23.4 litres per 100 km
Tonnes of CO, = litres per 100 km x emission factor = 0.063 tCO, per 100 km

(23.4 x 0.00271)

$ per 100 km = litres per 100 km x $/litre = 13.10
(23.4 x 0.56)

$ per 100 km

Potential savings per annum

Litres per 100 km saved = 23.4 litres per 100 km
Annual distance travelled = 50,000 km per annum
Litres saved per annum 11,700 litres per annum

= litres per 200 km x 100 km per annum O 100 =
(23.4 x 50,000 O 100)

Tonnes of CO, = litres per annum x 0.00271 = 31.7 tCO, per annum
(11,700 x 0.00271)
$ per annum = litres per annum x $/litre = 6,552 $ per annum
(11,700 x 0.56)

Percentage savings of total annual fuel consumption

Total fuel consumption = 30,000 litres per annum
Litres saved per annum = 11,700 litres per annum
% of total = litres saved O total litres x 100 = 39 $ per annum

(11,700 © 30,000 x 100)




