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Equipment

Equipment and appliances typically account 

for approximately 20% of a school’s energy 

use. Much of this energy use occurs when the 

equipment is not in use (in standby mode). 

Standby loads look small but because they 

are running continuously they can amount 

to a large energy use. Th is can be measured 

by reviewing your power bills and checking 

off -peak energy use, and by using an electronic 

power usage tool, eg www.esis.com.au/Loggers-

small/Power-Mate.htm. For typical energy use, 

see table below. 

Energy Star

Appliances vary in their energy effi  ciency. 

Energy Star is the global mark of energy 

effi  ciency, eg it’s claimed that Energy Star 

photocopiers can use 40% less energy than 

standard photocopiers.

Equipment energy use

Item Typical energy use (watts)

In use In standby mode

Desktop computer (not counting the monitor) 40 3

Laptop 45 3

Server (no monitor) 80 Never sleeps

Monitor (CRT) 65 2–10

Monitor (LCD) 25 3

Printer 100 5

Fax 40 5

Fridge1 800 The motor turns on and off  to maintain temperature

Microwave 600–1500 5

Water boilers and coff ee machines1 750 100

Dishwasher 2,000 5

Photocopier1 400–1500 25

Projector 300–350 5

Hand dryers 400 0

1 Size is a large variable.
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Hot water

 Note: It’s important to 

store water at suffi  cient 

temperature to destroy 

legionella bacteria.

Ineffi  cient technologies

• Storing hot water ready for possible use, 

even in weekends and holidays, is ineffi  cient 

in some cases.

• Poor insulation of old hot-water 

cylinders: if the cylinder is warmer than 

the ambient temperature to touch, the 

insulation is inadequate.

• High-fl ow showers often use considerable 

water. EECA suggests that if you can fi ll a 

two-litre container in less than 10 seconds, 

then the fl ow rate is excessive. 

• Hot-water leaks, eg dripping taps and 

shower heads. Th e wastage may not seem 

great but it adds up over 24 hours, seven 

days a week.

Effi  cient technologies

• Instantaneous water heaters which heat 

water only when required may be more 

effi  cient than a hot-water cylinder, although 

demand is a major factor. Depending on 

demand, it may also be more effi  cient to 

turn the heating off  during the holidays.

• Well-fi tted insulation wraps around hot-

water cylinders work best when the joins 

are taped together and the pipes from the 

cylinder are lagged. 

• Water-conservation measures for showers 

include using low-fl ow showerheads, fi tting 

washers in existing heads, and installing 

timers.

Transport

Most transport involves non-renewable fuel 

and is a major source of carbon emissions. 

Th is includes transport during school hours 

and transport that students and staff  use to 

commute to and from school. In Auckland, 

studies have revealed that 40% of all car traffi  c 

is school related.

Energy audit template

To become more energy effi  cient, it is 

important to know how energy is currently 

being used. Th is template assists schools to 

determine their energy use and type. It will 

provide the base information for improving 

both energy effi  ciency and energy sustainability. 

Ideally, students use the template as part of their 

learning.

Improving energy effi  ciency is a gradual 

process. Once you have identifi ed what energy 

you use and where, making change may be best 

done by choosing two or three priority areas. 

Getting started is the key. 

For further energy audit information, see:

www.eecabusiness.govt.nz/emprove/emprove-

library/implementation/conduct-an-audit/

guide/energy-audit-manual-07.pdf 

See also: www.contactenergy.co.nz/

web/view?page=/contentiw/pages/shared/

energychallengerintro&vert=fb 
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Energy use Detail How 

many

Load Time on Use Energy 

source

Renewable 

energy

Watts Hours 

per day

kW per day Fuel type Y/N/Mixed

Lighting Low-energy lamps

High-energy lamps

Lighting organisation Good  Could be improved  Poor 

Heating Boiler / radiators

Coal stoves

Gas heaters

Electric heaters

Air conditioning

Swimming pool

Equipment Computers

Printers

Photocopiers

Projectors

Whiteboards

Faxes

TVs

Video recorders

Speakers

Lawn mowers

Power tools

Pool fi lter pump

Fridges

Dishwashers

Microwaves

Hot water Storage cylinders

Kitchen instant

Kitchen jugs

Coff ee machines

Transport Vans

Buses

Staff  who car pool, walk, bike, bus, or train

Students who car pool, walk, bike, bus, or train

Energy monitor: Date:
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The challenge was to 

tell staff  that they 

were wasting energy 

and encourage them to 

change

…they needed to 

change their initial focus 

from students to staff .

Exploring alternatives | What have others done?

can be taken as a full-year course, or individual 

achievement standards can be introduced across 

curriculum areas. 

Gauging trends of current use
About 30 students fi lled out a tally sheet during 

each class of the day for a week. Th ey noted 

where energy was being used unnecessarily, eg 

lights on but daylight bright enough, projectors 

on and not used, and heating on and doors 

open. 

Th e three areas identifi ed for change were:

• Lights on in the afternoon. Th ese were 

usually not needed.

• Heaters on and doors or windows open.

• Ineffi  cient use of blinds (minimising natural 

lighting).

Th e students also identifi ed that classrooms are 

led by busy teachers. While staff  could delegate 

or share responsibility for reducing ineffi  cient 

energy use, this needs to become part of a 

school direction. Students were unlikely to 

initiate change independently.

Meeting with the Principal and the 

Property Manager

Two students met with the Principal for 

permission to develop their energy audit. 

Th ey invited the Property Manager to address 

Cocoon, their environmental group, to share 

her knowledge of the school’s energy history.

Th is led to students undertaking a walk-

through audit during the school holidays.

`Open all doors’ walk-through audit

A walk-through audit serves the purpose of 

quantifying where the energy use is taking 

place. It can uncover ‘hidden treasure’. For 

example, in another school a hot-water cylinder 

with a failed thermostat was near boiling point 

and locked in a cupboard unused for years. Not 

only was there no way of accessing the cylinder, 

it was a safety issue.

Th e students’ goal was to identify:

• What items could be turned off  as part of a 

holiday shut-down process.

• Where were these items?

• Were there some real ‘energy crimes’?

Th eir audit revealed 289 items left on 

unnecessarily, eg a class of computer 

monitors, two empty fridges, and a number of 

photocopiers. While this number seems high, 

it amounts to only two or three items for each 

staff  member and, when spread around the 

school, it doesn’t attract attention.

What they learnt

• Most items left on were in ‘teacher spaces’ 

such as offi  ces. Many staff  come in during 

the holidays to work.

• Many items could easily be turned off . 

• About a third couldn’t easily be turned off , 

eg power switches for fridges were diffi  cult 

to reach.

The next step

Th ey realised that they needed to change their 

initial focus from students to staff . Th ey had 

planned to raise awareness about energy use 

among their peers. However, their fi ndings 

made them realise that they needed to engage 

the staff  fi rst. 

Th e challenge was to tell staff  that they were 

wasting energy and encourage them to change. 

Th e students arrived at the following solutions:

• Present initial fi ndings to staff  at a meeting 

without any judgment or suggestions.

• Canvass staff  for their opinions through a 

survey.

• Invite staff  to a follow-up meeting for 

detailed presentation to work with the 

willing and interested.

Their fi nding revealed 

289 items left on 

unnecessarily
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Staff  survey

A detailed survey was given to all staff . Th e 

purpose was to fi nd out how staff  perceived 

environmental issues, what their priorities 

were, and how much they were prepared to 

implement change.

Th e fi ndings were encouraging. Most staff  

were taking action and could be described as 

‘willing, but not yet fully active’ participants for 

change. Fifteen came to the full presentation on 

the energy fi ndings. Th is forms the basis for real 

change – where those who will be most aff ected 

can shape its process.

Th e students have now set a target to reduce 

energy use by 15% in the coming year. Th is can 

be measured by kWh / student data.

5. Coal-fi red boiler conversion (EECA trial)

With greater knowledge about CO
2
 emissions, 

climate change, and the eff ects of particulate 

matter on air pollution, the school questioned 

the wisdom of continuing to use coal-fi red 

boilers, even when coal remains a cheaper 

source of fuel. However, if a school decides to 

replace their coal boiler, they have to decide 

what with.

Northcote is addressing this important 

question and has applied to be one of the 

schools in an EECA trial. Th e trial is exploring 

whether it’s best to convert the boiler to use 

wood pellets or gas, or to change to another 

source altogether.

Summary

Northcote College has faced situations 

that many secondary schools face and was 

determined to address them.

Th e benefi ts to the school have been:

• A reduction in the consumption of gas by 

30–40%. 

• A steady state use of electricity consumption 

over the last fi ve years despite:

• introducing electrical heating to nine 

classrooms in the form of heat pumps

• increasing the electrical load through 

acquiring more data projectors and 

computers

• an overall improvement in the quality of 

lighting, and

• constructing two moderate-size 

buildings.

Th e school has explored opportunities to 

teach students about renewable energy by 

participating in the SchoolGen project. It’s keen 

to investigate passive solar heating. Th rough 

voluntary actions driven by students, the 

school is ready to implement a plan to reduce 

electricity consumption by 15%. 



23

Exploring alternatives | What have others done?

Forbury Primary School

Dunedin

Forbury is a primary school with a roll of 

approximately 100 students. Th e school hall 

was constructed in 1891, the swimming pool in 

1929, and the main block in 1931. Th e main 

block and hall are wooden structures; the pool 

is housed in a concrete block building, which 

includes changing rooms.

Th e school is serviced by mains electricity 

(including the swimming pool) and, until 

Energy use

recently, a coal-fi red boiler. Th e school doesn’t 

have a caretaker, so the cleaner shovelled the 

coal and cleaned out the ashes at night and the 

Principal oversaw the running of the boiler in 

general and cleared the ash each morning.

Students from the University of Otago 

conducted a Level One Energy Audit in 

accordance with AS/NZS 3598:2000 as part of 

an energy management course (EMAN 405). 

Th ere were diffi  culties with a complex metering 

arrangement for electricity supply, irregular 

meter reading, and inadvertent overcharging 

by the electricity retailer.  Th e school is locked 

into an electricity pricing schedule determined 

by the way the premises have been wired: pool 

heating is charged at a fi xed cost of over $4/day 

throughout the year; the main block and hall 

are charged at lower rates.  Changing the wiring 

has been considered but found too expensive.  

Th e fi gures below are estimates for the period 

November 2005–November 2006.

Electricity use 

Electricity 

use (kWh)

% of total 

electricity 

use

Pool 21,340 47

Main block 20,057 44

Hall 4,376 10

Total 

electricity use
45,773 

Coal use

Th e boiler produced 161,352 kWh, or 80% of 

total energy use. Because coal is cheaper than 

electricity, this was 33% of the school’s total 

energy cost. However, the audit noted that “…

the fi nancial cost to the school for the coal 

does not include the cost of such externalities 

such as coal-smoke-related asthma attacks in 

students, damage to [staff ] future health caused 

by exposure to coal-dust, and environmental 

pollution….” Th e audit recommended that a 

future energy audit should include the costs of 

externalities of the current heating system and 

alternatives such as wood-fi red pellet boilers, 

heat pumps, and gas-fi red heating systems. 
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Energy Performance Indicators (EPIs)

Th e energy audit used only heated spaces 

to calculate the EPI (that is, areas such as 

stairways and storage areas were excluded). 

Th e fi gures below are for the year November 

2005–November 2006.

Energy use

Electricity 

use

kWh/m2 per year

Fossil fuels

kWh/m2 per year

Pool 309 

Main block 34 254 

Hall 17

Th is data compares poorly with the comparable 

UK fi gures listed below.

UK BRECSU, 

1996

Electricity 

use

kWh/m2 per year

Fossil fuels

kWh/m2 per year

Typical 

primary school
28 173

Good practice 

primary school
20 126

It seems reasonable to expect that greater 

effi  ciencies are possible for Forbury, and 

potentially many other New Zealand schools.

Large energy-users

Swimming pool

Th e pool is the single largest electricity 

consumer despite being turned on for only six 

weeks of the year. It is used by one other school. 

Th e energy audit recommended that a 

future energy audit should:

• Measure the performance of the current 

pool heating and circulation systems.

• Assess the option of alternative systems, 

including a heat pump and solar heating.

• Assess the level of insulation in the pool 

building.

Boiler

Two electric pumps move water from the boiler 

to radiators throughout the school.

Th e boiler was repaired in 2007. Before 

the repairs, rooms at the far end of the radiator 

loop were colder and required supplementary 

electrical heating: a heat pump was installed in 

the junior’s room. (Th e boiler continued to be 

faulty and in Term 3 2007 new leaks directly 

into the fi rebox sealed its fate. It has now been 

decommissioned). 

Th e audit recommended that a future audit 

should conduct a fl ue gas analysis and evaluate 

the existing radiator network to estimate the 

required heating load.

Lighting

Most lighting is natural. Th ere are fl uorescent 

tubes in most classrooms, but some were very 

old.

The pool is the single 

largest electricity 

consumer despite being 

turned on for only six 

weeks of the year.
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Summary

Otago University’s energy audit of Forbury 

School recommended that:

• Schools need on-going expert advice on 

energy-management issues.

• Forbury School should commission a study 

to look at:

• alternative heating sources to the coal 

boiler and investigate possible funding 

from the Ministry of Education and 

EECA

• the level and state of insulation in the 

school buildings. 

• Th e school should seek funding for a 

cheaper pool-heating system.

• Th e school should ask their electricity 

retailer to address the issue of irregular 

meter readings and, if the outcome is 

unsatisfactory, switch to another retailer.

• A follow-up energy audit should be 

conducted in two years’ time.

Since the audit, the school’s Board of Trustees 

took advice from a consulting engineer and as 

a consequence decided to replace the coal-fi red 

boiler with a gas boiler.  Two of the factors 

taken into account in this decision were the 

Ministry of Education’s funding of the cost of 

the gas and the fact that a gas line runs right 

past the school.

Wallacetown Primary School

Invercargill

Wallacetown Primary is a small rural school 

12 kms from Invercargill with a roll of 42. Th e 

school was built in 1963 and by 1976 consisted 

of classrooms, a library, an administration 

and staff  room, a covered swimming pool, 

and a waste water treatment plant for sewage 

treatment. Th e school buildings are wooden 

and are heated with a coal-fi red boiler system. 

Pool heating was introduced in 2000–2001.

In 1999/2000 Peter Anderson, a school 

parent, undertook an energy audit as part of a 

Diploma in Energy Management course. Th is 

gave the school a snapshot of its energy use, 

which is outlined below. Th is case study also 

outlines what decisions have been made since 

and how energy is being used more effi  ciently 

within the school. 

Energy use 

Energy 1998/1999 

(12 month period)

2006 

(12 month period)

Electricity 41,184 kWh 35,745 kWh

Pool heat 

pump

No heating 5,232 kWh

Lines fi xed 

and metering

50 kVA 30 kVA

Coal 9 tonnes Approximately 3.5 

tonnes

Th e overall energy use in the school has dropped 

over this time despite a steady roll and the 

introduction of a pool heat pump. Metering 

indicated that half the electrical load in the school 

was from operating the waste-water treatment 

plant. (A three-phase 4.0 kW compressor aerates 

the sewage before it’s processed through a UV 

stabiliser running on a 0.5 kW single phase pump 

with a 50 W UV light).
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The greatest 

challenges to energy-

effi  ciency gains aren’t 

technical. 

Staff  awareness building
There is much more to energy 

effi  ciency than measuring usage 

and setting policies. Staff  support 

is essential. For maximum impact, 

involve staff  from the outset, 

provide them with information, 

and seek their ideas.

Energy saving is primarily 

about behaviour change. Discuss 

this with staff  and encourage 

them to support each other to 

change the culture of energy use. 

Successful organisations 

increase staff  morale by achieving 

results as a team. Discuss progress 

regularly with staff  to encourage 

them to support the programme.

• Using solar heating in buildings and 

the swimming pool. Th ere is a capital 

cost to installing solar heating. However, 

the technology has improved in recent 

years while the cost has reduced. When 

calculating the payback period, allow for 

anticipated energy price increases. For 

more information, see: www.eeca.govt.nz/

eeca-library/renewable-energy/solar/report/

operation-of-swimming-pool-solar-heating-

at-blackmount-school-02.pdf

Involving the whole school in changing practices

Th e greatest challenges to energy-effi  ciency 

gains aren’t technical. Active and continuing 

support by staff  is key to the success of energy-

effi  ciency programmes. Providing staff  training, 

frequent reminders, environmental care codes, 

checklists and schedules, and possibly incentives 

are elements of this support.

An energy-effi  ciency programme makes 

the most sense when it’s built into staff  

and students’ school life. Th is requires a 

participative approach that could include:

• developing a school-wide energy-effi  ciency 

policy that sets a clear, whole-school 

direction, and 

• engaging students through curriculum 

programmes to explore energy issues and 

make changes to their own behaviours in 

the school.

Templates for change

A school can immediately improve its energy 

conservation through simple fi xes. Th en, by 

using energy-audit information, staff  and 

students can make informed decisions on how 

to manage the school’s energy use. 

Th e templates below are planning 

tools to help schools become more 

energy effi  cient. 



32

Taking action | How are we doing?

Simple-fi x template

Good housekeeping practices have been shown 

in UK schools to reduce energy costs by at 

least 10%. Because students take home much 

of what they learn in school, the downstream 

eff ect on students and their families’ energy 

practices is signifi cant.

Energy use Check Yes / No Priority

High/Medium/Low

Is the school receiving the best electricity rate possible?

Is  there a designated school energy manager?

Are there energy monitors?

Are the cleaners clear on what you expect?

Energy use Check Yes / No Priority

High/Medium/Low

Lighting Is there overlighting in any rooms?• 

Are low-energy bulbs used throughout?• 

Are lights turned off  when not in use?• 

Heating Do all opening windows close tightly, especially louvers?• 

Are exterior doors closed during winter, eg are they fi tted • 

with spring-loaded closures?

Are there draughts around and under doors?• 

Are there draughts around windows?• 

Do heaters have timers or thermostats?• 

Are the timers’ clocks set accurately?• 

Is the heating 19°C or lower?• 

Equipment Is equipment turned off  at the wall overnight?• 

Are computer monitors turned off  when not in use?• 

Is the back of the fridge well ventilated and clear of dust?• 

Are the fridge temperatures set in the range 2–5°C?• 

Are the fridges defrosted?• 

Is the dishwasher used on the economy cycle and only • 

when full?

Hot water Do old hot-water cylinders have cylinder wraps?• 

Do showers have low-fl ow heads (less than 10 litres / • 

minute)?

Is hot water in the range 50–55°C at the tap?• 

Do any hot-water taps drip?• 

Are all hot-water pipes lagged?• 

Is the swimming pool covered when not in use?• 

Transport Is there a student-transport scheme, eg walking school • 

bus or car pool?

Is there a staff  car pool scheme?• 

Other
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Longer-term planning template

After the ‘simple fi xes’, many major 

ineffi  ciencies that may take up to 10 years to 

change are likely to remain. Th ey may include 

both energy ineffi  ciency and the use of energy 

sources that severely damage the environment. 

Because the savings aren’t immediate, it’s more 

diffi  cult to gain support for these changes. 

Support may be more forthcoming if you 

provide payback times, especially if payback 

times factor in anticipated energy-price 

increases.

Th e Ministry of Education is piloting a 

Green Star rating tool for new buildings. It’s 

proposed that the actual performance of a 

new building will attract additional funding, 

and that the tool will enable sustainable 

development targets to be set for new schools. 

Energy effi  ciencies Scheduled Comment

Control systems

Can heating be centrally controlled?• 

Are switches easily accessible?• 

Does switching enable specifi c areas only • 

to be lit?

Lighting

Are the fi ttings appropriate?• 

Is light saving technology in place: timers, • 

dimmers, or occupancy detectors?

Do interior paint colours minimise lighting • 

requirements?

Insulation

Are the following insulated:

Ceilings?• 

Windows – double glazing?• 

Underfl oor?• 

Walls?• 

Solar water heating

Is the swimming pool heated by solar • 

power?

Boiler 

Does the boiler use renewable energy?• 

Does the boiler have a timer and is it • 

working properly?

Has the boiler been tuned in the last year • 

(does it smoke, run hot, or run erratically)?

Does all equipment have a: 

High energy-effi  ciency rating?• 

Manual switch-on / automatic switch-off  • 

system?

School transport energy

Are school vehicles effi  cient energy users?• 

Is there a transport plan?• 
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Energy-effi  ciency schedule

Month Check Comments

January Swimming pool fi lter pump is only running • 

when needed

Insulation in the ceiling, and around the hot • 

water cylinder and pipes is in place and dry 

Water at hot water taps is in the range 50–55° C• 

February Heating system is set to provide room • 

temperatures in the range 16–19°C

Swimming pool fi lter pump is only running • 

when needed

Turn on hot-water cylinders• 

March Swimming pool fi lter pump is only running • 

when needed

Window and door seals are in good condition• 

Boiler and radiators are operating properly; fl ue • 

pipe and stack aren’t corroded

April Swimming pool fi lter pump is only running • 

when needed

Turn hot-water cylinders off  for the holidays• 

May Boiler is operating only when needed• 

Other heating is operating only when needed• 

Room temperatures are maintained• 

June Boiler is operating only when needed• 

Other heating is operating only when needed• 

July Boiler is operating only when needed• 

Other heating is operating only when needed• 

August Boiler is operating only when needed• 

Other heating is operating only when needed• 

September Boiler is operating only when needed• 

Other heating is operating only when needed• 

Turn hot-water cylinders off  for the holidays• 

October Boiler is operating only when needed• 

Other heating is operating only when needed• 

November Shut down heating system• 

Swimming pool cover is in good condition• 

All pool users, including after-hours users, cover • 

the pool after use

Swimming pool fi lter pump is only running • 

when needed

December Swimming pool fi lter pump is only running • 

when needed

Turn hot-water cylinders off  for the holidays• 

Total school year energy usage is compared to • 

the previous year
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Comparing use

Energy prices seem likely to increase in future. 

Th is can’t be ignored, particularly if operation 

funding changes to place responsibility for 

energy costs on schools. However, schools 

should measure energy effi  ciency in terms of use 

as well as cost.

To measure use, a school needs to aggregate 

all its energy types. Th is may indicate a tension 

between fi nancial effi  ciencies (eg a high 

proportion of fossil fuel) and environmental 

effi  ciencies (a high proportion of renewable 

energy). 

Annual comparisons

Th e table below suggests a possible approach.
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2005 2006 2007

Usage

kWh

Cost $ Usage

kWh

Cost $ Usage

kWh

Cost $ Cents per 

kWh

Electricity

Gas

Coal

Wood 

Total energy

Schools can set internal benchmarks by 

comparing their energy performance to cluster 

school norms, or by comparing to past years. 

Monthly comparisons

Another simple method is to graph cost and 

consumption on a monthly basis with three 

years shown on the graph. Th is simple exercise 

allows the energy manager look at the results 

and ask informed questions.

Monthly readings will allow simple trends 

to be seen and highlight what needs attention. 

More complex energy use reporting using 

‘degree day’ data will assist in comparing one 

year to the next.

…energy prices seem 

likely to increase in 

future

Monitoring and sharing results | How are we doing?


