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Introduction to Sustainable Kramer
This study is in response to the 2008 publication of the University of Cape Townʼs  (UCT) 
ʻSustainability Planʼ, and its commitment towards:

• Energy Savings;
• Reducing carbon emissions ;
• Recycling; and
• Water conservation.

This report aims to identify  some of the changes possible in helping UCT improve its 
sustainability, both at a practical and a policy level, and form part of its “operational plan”.

Creating a sustainable campus is not straightforward and many challenges need to be 
faced; both financially through infrastructural change but also, and arguably harder, on 
solid commitment by upper management and staff of UCT.

Kramer was selected as an ideal building for a study of this kind as in many ways it 
represents a microcosm of UCT, in housing everything from lecture theaters to libraries 
and administrative offices to public spaces.  It is felt that many of the changes suitable for 
Kramer could also be applied to other buildings across campus.

Not coming from a technical engineering background, it was a principle aim of this project 
to prove that significant and sustainable savings in resources could be made both simply 
and economically, with fast payback periods, and implemented without a high degree of 
technical experience.

This report thus outlines the steps taken in how problem areas were identified in Kramer 
and tries to formulate practical recommendations for improving its overall sustainability.
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Energy Audit
Introduction
An energy audit was undertaken as it helps identify areas of high demand and energy 
intensive activities taking place.  The more comprehensive an audit the more reliable the 
data.

Under advice from Denis van Es of the UCT Energy Research Centre (ERC), it was 
agreed that, given the studyʼs limited capacity, focus would be on taking an inventory of 
light fixtures, plug-load appliances (i.e. computers, printers, fridges etc.) and personal 
heaters and air-conditioning units.  

The energy use of air-conditioning plants is usually a very  high percentage, as much as 
50% of the buildings total.  However changes to the plant room  are of a highly technical 
nature, and their efficiency well understood by relevant engineers.  As a result, although 
reference is made to some recommended changes, this project primarily  focuses on 
lighting and plug-load energy use, as areas which occupants actually  have the capacity to 
improve upon.

Although this report has been commissioned by the Faculty of Law, the actual occupants 
of Kramer range from the Faculty on Levels 4 – 7, to the many university administrative 
departments on level 3, libraries and archives on Level 2 and even computer training labs  
(ICTS) on Level 1.  

Many of the facilities, such as the air-conditioning, elevator and public spaces are shared 
amongst all occupants, and as it was expected many of the recommended changes  to the 
building would include - and affect - all occupants of Kramer it was felt unsuitable to 
undertake an audit of Levels 4 - 7 in isolation, but rather audit the building as a whole; i.e. 
Levels 1 - 7.  All principal occupants of these floors were contacted and permission for 
their involvement sought.

The process
Each room in Kramer was visited in turn, and all equipment and lights recorded on 
individual forms, along with details of location, department and general use of room.

The recording of data was done exclusively  by myself to ensure reliability and continuity of 
results and, where possible, in the presence of the rooms regular occupant. This helped 
provide more accurate estimates for the amount of time equipment is used.

However, any data collection relying on the presence and co-operation of people is 
naturally going to be fraught with challenges, and this audit was no different.

Often offices were found vacant and, even after repeated attempts, no occupant could be 
located.  General assumptions then had to be made in regard to the use of lights and 
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equipment.  It also became clear that by involving occupants, resulted in biased data, as 
estimations of energy use tended to be lower than if metering had been used.

Finally, sizable sections of office space on Level 3, which IAPO recently vacated, were 
unoccupied at the time of auditing and thus the regular energy consumption impossible to 
determine.1

This audit assumes that should no alternative data exist, or other indication to the contrary, 
that;

● average annual occupancy is 234 days of which 58 are 'winter' and 176 'summer'ʼ 
with 104 days of weekend and 27 days of leave, holiday and other days away.

● occupancy of an office is for eight hours/day (five days/week).
● ceiling lights are on for eight hours/day (five days/week).
● personal (office) printers and fax machines are on stand-by 21 hours/day and 

'active' for one hour/day (seven days/week).
●  departmental printers are on stand-by  21 hours/day and 'active' for three hours/day 

(seven days/week).
● high-capacity  printers are on stand-by 19 hours/day and 'active' for five hours/day 

(seven days/week).
● desktop computers draw 120 W power and laptops 45 W.
● LCD and CRT monitors draw 35 and 80 W of power respectively.

Results
The results are divided into constituent energy demands (i.e. lights, computers, printers/
photocopiers and personal heating/air-con) as well as by the sub-division of the building 
into the Faculty of Law, academic facilities and 'others'.

kWh
Law 

Faculty
Law Faculty, teaching 
facilities and libraries

Whole 
building

% of 
total

Lights: 97465 241197 295453 61%

Computers: 45549 113041 144889 30%

Printers & photocopiers: 14100 14100 29307 6.0%

Personal Heating & Cooling: 14667 14667 16059 3.3%

Total: 171781 383005 485708

% of whole building: 35% 79%
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The total energy demand of Kramer (excluding the air-conditioning plant) is estimated to 
be 486,000 kWh/annum, with lights demanding 295,000 kWh (61 %) and computers 
145,000 kWh (30 %) of the total.  Surprisingly, the energy use by printers and photocopiers 
(29,000 kWh) is almost double that of personal heaters/air-cons (16,000 kWh).

0 kWh

100,000 kWh

200,000 kWh

300,000 kWh

400,000 kWh

500,000 kWh

Law Faculty Law Faculty (and facilities) Whole building

Energy consumption in the Kramer Building (per annum)

Lights: Computers:
Printers & photocopiers: Personal Heating & Cooling:

By area, the Faculty of Law (Level 4 - 7) consumes 35 % (172,000 kWh), of the total.  
However, as many of the buildings facilities, while not under direct control of the Faculty, 
are nonetheless used by it almost exclusively (classrooms, lecture theaters and the 
Library), it was felt prudent to combine these 'academic spacesʼ within the Faculty total.

This raises the annual energy demand significantly to 80 % (383,000 kWh) of the total, 
highlighting the energy intensity of academic facilities in Kramer.
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Top 20 most energy intensive areas in Kramer

Level / Room Department / Area kWh/annum % of total

1 Level 1 & 2 Library 144134 29.67

2 Level 2 Quad Corridor 19409 4.00

3 2.03 Email Bar 14961 3.08

4 Level 6 Quad Corridor 14703 3.03

5 3.51 Nashua Printing 11870 2.44

6 3.39 - 3.43.1 Fees Office 10635 2.19

7 3.35 Debtors 7590 1.56

8 3.23 Admissions 7203 1.48

9 Level 4 Quad Corridor 6717 1.38

10 Level 3 Quad 5560 1.14

11 Level 1 Corridor 5414 1.11

12 Level 1 Lecture Theatre 1 5328 1.10

13 Level 4 Private Law Corridor 5290 1.09

14 5.19 Moot Court 5198 1.07

15 2.01 - 2.03.2 Archive 5028 1.04

16 6.36 MERL Area 4965 1.02

17 Level 5 Quad Corridor 4936 1.02

18 Level 3 Fees Corridor 4706 0.97

19 4.36 Private Law 4492 0.93

20 4.32 Private Law 3582 0.74

Total: 291721 60.06

Against expectation it is not the larger classrooms and lecture theaters that consume most 
energy, but rather spaces that indicate lights and equipment operating over long periods of 
time.

In the case of the Library, both high levels of lighting and equipment, coupled with 
extensive hours, result in its claim to almost one third of Kramerʼs energy demand.2

While not in the top  20, classrooms still use a higher than average amount of energy, each 
around 2,400 kWh per annum or 0.5 % of the total.  The toilets also rank high (3,350 kWh/
annum or 0.7 %), due to the lights burning round-the-clock.

It is evident that lighting plays as big, if not bigger, role in consuming energy, as over half 
of the top 20 areas have a high presence of light fittings.  Many of these areas also lack 
switches to allow for the control of lights.  In some cases,3 no public light switches exist at 
all, meaning lights often burn continuously whether the space is occupied or not.
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Recommendations
Lighting - General recommendations
Desk Lamps
A successful way in reducing energy demand, and 
improving the working environment, is to migrate from 
ceiling (space) lights to desk (task) lights.

This is particularly applicable in areas such as the 
library, where many study areas are currently  lit 
throughout the day, though only  a small handful of 
desks are occupied at any one time.4

Voluntary agreements could also be entered into with staff with 
those wishing to have a desk lamp provided, must agree to the 
removal of a certain percentage of their offices fluorescent tubes.

Incandescent & Halogen
A relatively small number of incandescent & halogen light bulbs were found in Kramer,5 yet 
areas where they were found in quantity all appear in the top  20 list.6  In fact, if combined, 
the energy used by incandescent and halogens bulbs alone, would place them 10th in the 
list.  Of particular concern are the eight 150 W lamps on Level 6 and in the Moot Court.7

This highlights how inefficient these fittings are and it is highly recommended they be 
replaced with more efficient bulbs as soon as possible.  Nova Lighting cc. stock a range of 
halogen bulbs that use 35 W, instead of 50 W, for similar levels of light, but a saving of 
30% energy.   Payback periods can be as short as a few months, if that!

Fluorescent Lighting
Overwhelmingly the reliance upon lighting in Kramer is on fluorescent tubes, most 
commonly 5ft 26 mm diameter (T8) Triphosphur lamps.  These are located either in wall 
mounted fittings that sit proud of the wall,8 two or three tube recessed ceiling fittings with 
metal reflectors9  or the more conventional two-tube fitting attached to the ceiling.10   A 
variety of options exist that can improve their operational efficiency significantly.

Complete change of the lighting system
The current lighting system in Kramer predominantly relies on T8 tube technology.  
However, a more efficient T5 system is available on the market that uses just 60 % of the 
energy to produce comparative levels of light.

The economics of desk lamps
If  an office is currently lit by four 58W 
fluorescent  tubes, by introducing a 12W  
CFL desk lamp, and removing two tubes 
will reduce energy demand to just 128W 
or by 45%.

On a R150 desk light and at current 
energy prices, pay-back periods would 
be under two years.
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But replacing entire lighting systems is costly, with payback 
periods ranging from five to eight years, so while this report 
does not recommend a full upgrade, it does recommended 
that T5 fittings be installed,  in all new retrofits in the future.

It is also possible to convert areas where lights burn for long 
periods of time, such as libraries, lectures venues, 
classrooms, corridors and toilets, or where a higher quality 
of light would improve the environment.  In this instance 
payback time would be significantly shorter.

Ballasts
As much as 90% of the fittings in Kramer were found to be using magnetic - as opposed to 
electronic - ballasts.  

As magnetic ballasts waste energy in building up  heat necessary to operate, and 
electronic ballasts do not, an instant energy saving of between 12 and 15% can be 
achieved, plus an indirect saving in energy not used to then cool the heated air created by 
old units.

Furthermore, electronic ballasts increase the life span of 
lamps, remove the need to replace starters & capacitors, 
reduce lamp flickering and ʻtired eyesʼ and, for the technical, 
seriously improve efficiency in the ʻbulk power factorʼ.11

Payback periods for replacing magnetic with electronic 
ballasts is between 2 - 2.5 years, at current energy prices.

Sensors
The use of sensors to control lighting is growing in popularity, particularly  when faced with 
ever increasing costs of electricity.  While in the past, the economics of installing sensors 
have been questionable, the technology today is so advanced, and the benefits so proven, 
that pay back periods are usually under four years.

Below is a list of companyʼs in South Africa, who have recently retrofitted sensors within 
their buildings, and the predicted - and actual - savings realised.  It is expected that 
Kramer could see a 66% drop in energy demand by its lighting:12

The range in sizes of T5 (front left), 
T8 and T12 tubes.

WHAT IS A BALLAST?
A ballast is a form of resister 
which serves two functions:
• To provide the starting kick to 

light a fluorescent tube.
• Limit  the current so that it is 

the r ight va lue for the 
fluorescent tube being used.
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However, sensors require electronic, and not magnetic, ballasts be installed (see above) 
and introduction of these into Kramer would be dependent on a retrofit beforehand.  But 
this would of course only add to the total energy being saved.

On top  of this, at minimal extra investment, the air conditioning could also be controlled by 
the sensors, adding yet more savings to those quoted.

Kramer requires 199 sensors to control its 1791 fluorescent lamps.  Total payback time, 
including the cost of retrofitting ballasts, has been estimated by at 3.02 years on the basis 
of an annual saving in energy of R155,715.13

One recommendation might be to start installing sensors into with the worst offending 
areas (i.e. the classrooms, libraries and other public spaces), before introducing sensors 
into individual offices, thus keeping the initial investment down but keep the returns high.
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Removing Tubes
It was found many offices were far brighter than 
necessary and removal of up to 50% of lamps 
made little difference to the overall brightness.  
One comparison (see right) between identical 
offices, one with half the fluorescent tubes, showed 
a difference of only  30%14 in light (lumen) levels, 
and still above recommended minimum.

Replacing Tubes
A number of less efficient T12 fluorescent tubes were found in place of T8s. While both 
tubes require the same fitting, and produce similar levels of light, narrower T8s are 12 % 
more efficient.15

During the audit, 110 T12 tubes were identified, equating to 900 kWh/annum, and it is 
recommended these be replaced and a policy to only install T8s (if not T5s) taken from 
now on.16

Cleaning reflectors
While the output of light from fluorescent tubing 
declines steadily over time, much of this fading is 
exacerbated due to dirty reflectors absorbing, 
rather than reflecting, light.  

With the use of ultrasound cleaning, as much as 
20 % improvement in output can be achieved.  
With this increase in light, it would then be 
possible to remove excess lamps, particularly in 
public corridors and in some parts of the library.

Compact Fluorescent Lamps (CFLs)
While CFLs are efficient, some of the fittings require two or more individual lamps.  The 
ratio of lamp wattage versus light output declines if two bulbs are used instead of one 
bigger bulb of equivalent wattage.

Therefore, in areas where high light intensity is not required, such as stairwells, access 
corridors and storage cupboards, removal of one lamp from a fitting will only reduce light 
by about 30 %, although results in a 50 % drop in energy.

Lighting - Specific recommendations
Classrooms & lecture theaters
In classrooms,17 a high occurrence of lights left burning in vacant venues was found.  One 
cause may be down to the poor positioning of light switches, often on opposites sides of 
the main entrance, and their repositioning is recommended.  Occupancy sensors would  
also maximise efficiency and payback periods limited to less than two years.  

Two divided office spaces.  The right is normally 
lit while the left has 50% fewer lamps.

WHAT DOES T8 AND T12 STAND FOR?
The “T” stands for “tubular” while the number 
refers to the diameter of the lamp  in 1/8" 
increments. A  T8 lamp  is thus 1" in diameter lamp 
(i.e.  8/8ths of an inch) and a T12 is 1.5" in 
diameter.

A standard 5ft long T8 tube uses 58 W while a 
T12 tube of the same length uses 65 W to 
produce the same amount of light.
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Clear signage and the forcing of people to use exits by light switches, by  locking the least 
used access door, would also increase the lights being turned off, as would properly 
engaging security to ensure that if left burning, lights are switched off.

A similar problem was found in the lecture venues. These too would be prime locations 
occupancy sensors.  However, due to the unfortunate design of the venues, with limited 
access to the lighting circuits, installation of sensors is harder and more advice is needed.  
Many lecture theaters have T12 lamps burning and their replacement, if not full upgrade to 
T5, is recommended as soon as possible

Toilets
Given the time lights in empty  toilets burn, and the likelihood that a ʻturn off lightsʼ 
campaign is unlikely to be effective, in an area with such sporadically high traffic, it is 
advised that a 15 minute sensor/timer switch be installed in each of the 10 bathrooms.

It is now possible to install sensors with microphones to record occupancy should people 
be shielded by cubicles, thus preventing them from being plunged into darkness!

Library
Level 1

On level one, in the extension housing the journal 
achieve, 62 fluorescent tubes burn, even though 
the area is rarely (if ever) visited.  A sensor, or 
carefully  positioned timer switch, could save as 
much as 10,000 kWh each year.

Many of the rooms off the main library floor,18 have 
lights burning even when vacant.  No dedicated 
switches exist and the lights are instead connected 
centrally.  There is no reason why  switches can not 
be installed, even with timers, to turn off after 20 - 
30 minutes.

Various ʻislandsʼ of bookshelves on this level have high levels of wasted light.  It is possible 
to reposition many fittings so as to better illuminate aisles between bookshelves and even 
remove excessive numbers of lamps.  Removal of tubes currently lighting only the top  of 
bookshelves should be done.  

Another option is to isolate lights in each area and provide manual timer switches, 
prominently displayed, which library users are then able to operate as required.

Journal archive
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It is also advised that the undergrowth be cut back, in the central planted area, to allow for 
higher levels of natural light to penetrate.  The windows should be properly cleaned.

Level 2
Moving to level two, concerns were raised by staff that it was not possible to turn lights 
manually off in the entrance area of the library foyer as the circuit is shared with the foyer 
outside Lecture Theatre 1.  Access to the switches is forbidden, as it involves opening a 
mains box.19  Thus, twice the level of light often burns when only the library or public foyer 
is in use and rewiring of the circuit is recommended.

In many of the study areas, high levels of natural light enter through the windows making 
the need for artificial light totally  unnecessary.  It would be ideal to have localised controls 
in these areas so that the levels of light can be adjusted manually

Level 1
Lights in the public area (#11 hit list) burn continuously, even though the space is lightly 
trafficked and very often empty.  In fact, after investigation it was discovered that apart 
from students using the space around exam times for impromptu studying, its only  other 
use is for access to the ICTS training labs, none of which operate on a regular basis.  

As this area is surrounded by a high levels of windows, 
this problem could be solved with the use of light/motion 
sensors, but the layout of the floor, with many blind spots, 
would make this challenging.

Furthermore, due to the unfortunate design of the 
building, the CFL ceiling down-lights in public areas 
(pictured) are not mounted in parallel above a paneled 
ceiling, but connected independently to the circuit.  This 
means that the use of sensors can not be easily installed 
and it is recommended that further advice be sought.

It is also advised that the undergrowth again be cut back in the planted area to allow 
greater levels of light to penetrate and the windows cleaned.

Bookshelves on Level 1 of the Library and bad positioning of lights above.

Level 1 foyer
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Level 2
The foyer lighting on Level 2 burns continuously.  On sunny days, light pours into this 
space, completely nullifying the need for any artificial lighting at all.  It is understood that 
even in Summer, when natural light intensity  in this space is exceptionally high, these 
lights continue to burn.  This problem could be solved through the use of light sensors but 
similar problems arise in regard to the design of the building.

Thought must be given to manually  switching off lights in the foyer, currently  linked to one 
isolated and inaccessible switch in the Library.  Rewiring is needed to improve the control 
of light in these areas, a process which should pay itself off within six months.

Incandescent lights were also found along with a number of 50 W  halogen spots.  The 
need for their presence is questioned, but if not removed completely, the lamps should be 
exchanged  immediately for more efficient ones.

In the room bordering the Law Student Council offices,20  an exceptionally  high level of 
lighting is present, often burning for extended periods of the day.  A light meter recorded 
twice the levels of light recommended for public spaces such as this and the removal of at 
least 50% of the tubes would result in negligible difference in the use of the space.  Clearly 
identifying light switches would also assist in controlling unnecessary wastage, as would a 
sensor.

Level 3
Public lighting on this floor was found to burn even when high levels of natural light 
entered from the windows and glass atrium above.  If light sensors can not be used in this 
area, the location of switches must be identified and a plan formulated with relevant staff 
so that lights be kept off when natural light rises above certain levels.

Many offices on this floor are isolated in the middle of the building,21  away from natural 
sources of light and ventilation.  A high degree of dissatisfaction with the office space was 
found, with staff claiming regular ill health caused by the conditions.22

Email Bar and room 2F on Level 2
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These offices, included in the “top 20”, support the claim that high levels of unhappiness 
and ill-health go hand-in-hand with more energy demanding spaces.  This in turn results in 
lack of productivity and a far less efficient return for employers.  Necessary changes to 
these offices will not be straight forward, although feasible, and a suitable architect should 
be consulted in ways to open up the space to more natural elements.

Level 4
Lights in public spaces, in particular the reception area were found burning continuously.  
Only  one single switch, located on the DB board, inside a cupboard by the ladies toilet, 
offers any means for turning them off.  Sensors would assist in controlling levels of wasted 
light.

Level 5
For recommendations in regard to the foyer and corridors, please see comments for Level 
4 above.

Level 6
Lighting around the top  of the spiral stairs burns continuously  and the 12 fluorescent tubes 
deemed excessive for the amount of light required from the space.  Removal of half of the 
lights is recommended and use of sensors made accordingly.

Plug Load
While plug-load use only accounts for 1/3 of Kramerʼs front-end energy demand, it is 
nonetheless an area with a high potential for reduction. 

Computer equipment
CRT (glass screened) monitors
Changes encouraged immediately  include the Level 2 email bar which currently has 17 
CRT monitors operating 24 hours a day, 365 days per year.  By replacing these monitors 
with more efficient LCD ones, an instant saving of over 6,700 kWh/annum will be made.

The phase-out of all 149 CRT screens, in order of those used most often, is 
recommended.

Laptops v Desktops
A policy decision should be considered to encourage the use of laptops over desktops, 
given the smaller energy demand and manufacturing footprint.  While this may not work for 
the current provision of computing facilities for students it would certainly work, and no 
doubt be favored, amongst the staff body.

Of the 239 staff desktops in Kramer, a change to laptops would save a conservative 
58,000 kWh/annum (1/3 of the current computer load).23  While it is appreciated budgets 
do not exist for conversions of this scale, it would be recommended that consideration be 
given to the gradual introduction of laptops over the next three - five year period.
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Software
Many computers were found running on idle when unattended.  While individually the 
amount of power wasted is small, it adds up collectively throughout Kramer and campus.

On a positive note, this provides UCT with a golden opportunity to save significant 
amounts of energy at no real cost.  First a serious campaign must be launched to educate 
and enforce users to not only shut down - or hibernate - systems when not in use, but to  
physically turn off peripheral equipment such as monitors, printers and scanners.

Secondly, ICTS must be engaged to ensure systems 
are routinely  checked to maximise power saving 
settings.  Plenty of software exists to support this 
process.

In the library, when public computers  are logged out of, 
they immediately restart and run on idle until the next 
user arrives.  This is highly inefficient and, given the 
amount of time these computers are not used during a 
15 hour day, exceptionally wasteful of energy.

It is recommended that the network “image” be updated to shut down computers as 
default, once a user logs out, and the system be turned on manually by the next user.  
Considering an average public computer gets used for around eight hours per 15 hour day, 
there is a potential to save 34,000 kWh/annum in the library and Level 2 ̒ Email Barʼ alone, 
more energy than consumed by all the printers and photocopiers in the building.

O n e 
concern raised is that users may not know which computers are broken.  However, given 
the potential saving in energy, this is felt to not be a valid reason to proceed with this 
recommendation.  A clear process of labeling defective PCs should be developed.

Printers
While the average energy demand per printer is relatively low, the high number, often one 
an office, results in the relatively excessive energy demand.

Ideally, a policy should be in place that only  large printers be distributed departmentally - 
or by  area - rather than the current distribution of small units in offices, unless a genuine 
reason exists.  This is because it is far more efficient to have one larger machine printing 

Standby power use
In 'developed' countries, 
standby power use can 
represent up  to 12 % of 
h o u s e h o l d e l e c t r i c i t y 
c o n s u m p t i o n a n d i s 
estimated to account for as 
much as 1% o f g loba l 
greenhouse emissions.

The Level 1 Library computer desks at 2 pm on a Thursday afternoon showing just how many 
computers run on idle.
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for a greater proportion of the day than many smaller machines sitting on stand-by for the 
majority of the day.  This could save as much as 4,500 kWh/annum.

An added benefit is that by removing more ʻconvenientʼ means to print, the overall level of 
printed material should decline, as people become more aware of their habits.  This will 
not only  help to further push down the overall energy consumed by printers, but also 
reduce paper use and money spent on paper.

It is also recommended that simple plug timers be installed, on larger departmental Aficio 
and Biz Hub printing stations, to switch them on at 07:30 and off at 18:30 (Mon - Fri).  This 
will reduce idling times of these machines which can use as much as 0.5 kWh/hour in this 
state.  Konica Minolta have been consulted and confirm that this is a suitable way to 
control a printers energy consumption.

Personal heaters/coolers
While it is inefficient to run both a central air conditioning plant, and personal air 
conditioning units, temperature extremes in some parts of the building makes this 
understandable.

Rarely  was the use of personal heaters found to be excessive.  Nonetheless, instead of a 
dependence on energy to help regulate Kramerʼs temperature, staff should be encouraged 
to dress more appropriately, so they are neither too hot nor too cold.  Nothing is wrong with 
a blanket.

It is understood that a ʻProperty & Servicesʼ policy currently  exists limiting the installation of 
personal air conditioning units in offices, and this is supported by this report.  There is 
currently no sign of excessive use of such units in the building, although the occasional 
system was found to be operating in unoccupied areas at times.

Plant Room
An independent visit to the Kramer plant room was made with Andre Theys, head engineer 
of ʻProperty & Servicesʼ and Denis van Es of the UCT ʻEnergy Research Centreʼ.

While the overall condition of the plant was deemed to be very good, and the quality of 
construction high, a number of areas were raised as to possible improvements.  Firstly, 
some of the valves on the heat exchanges appeared to be jammed, allowing both heated 
and chilled water to transfer simultaneously.  This results in the heating working against 
the cooling and although unquantifiable, is likely to waste significant amounts of energy.

The ʻcontrolsʼ should also be investigated and checked they represent the most efficient 
setup  for Kramer.  Currently Property & Services do not control the system remotely, 
although they have the capacity, and it is recommended that more relation between the 
use of the building and operation of the air con be made.

On a larger scale, it was suggested by  Property  & Services that waste heat from the 
chillers be used to preheat water in the storage tanks, helping to reduce energy used for 
heating.  It was also suggested that huge savings in energy could be made by upgrading 
the chillers to more modern units, given their exceptionally high energy use.
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Summary
From the table below, we see that a 50 % reduction of Kramerʼs lighting and plug-load 
energy (excluding plant room) could be made through implementing just six of the  above 
recommendations.

While it doesnʼt make sense economically at this stage to replace all desktops with 
laptops, as the pay back period would be so high, even without, a 38 % energy saving far 
exceeds this projects initial goal of achieving a 10 to 20 % reduction.

Annual kWh 
saved

Estimated % 
saving of total 

(excluding plant)

Estimated cumulative 
% saved (excluding 

plant)
CURRENT ENERGY DEMAND: 485708 - -

Install occupancy sensors: 103409 21% 21%
Change to electronic ballasts: 35454 7% 28%

Improve PC power settings: 34000 7% 35%
Change desktops to laptops: 58000 12% 47%

Remove CRT monitors: 6700 1% 48%
Introduce printer wise practices: 4500 1% 49%

Unit Price (excl) Full building retrofit
Retrofit ballasts: R365.42 R220,000.00

Install Occupancy sensors: R1,650.60 R330,000.00
Replace halogen lamps: R30.00 R1,440.00

Supply & Install 20 waterless 
urinals: R476.75 R9,535.00

Total: - R560,975.00
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Waste Audit

Introduction
Much like an energy audit, a waste audit helps highlight problem areas in a buildings 
production of waste.  This in turn helps identify  ways in which the overall level of waste can 
be reduced and how the amount of recyclable material can be maximised.

Process
The audit was carried out over a two week period, between 
the 1st and 7th July 2008 (winter vacation) and 29th July to 
4th August 2008 (second semester).

The audit was undertaken by the ʻSolid Waste Networkʼ , an 
upliftment group based in the Cape Flats, who sent two 
consultants for the duration of each audit. 

The waste was sorted and separated into component 
parts, in particular its differing categories as recyclable 
and non-recyclable waste.  This was weighed and 
recorded.

Results
 
1st July 2008 - 7th July 2008

All figures in kg.
Tuesday 
1st July

Wednesday 
2nd July

Thursday 
3rd July

Friday 4th 
July

Monday 7th 
July Total %

Metal Foil

Clear Plastic

Plastic Bottles

Newspaper

Tins

Glass

Common Waste

Card Board

Non-Recyclable 
Waste

White Paper

TOTAL

0 0.95 0 0 0 0.95 0.1

0.8 0.95 0.2 0.8 0.6 3.35 0.4

1.72 2.1 1.3 1.95 2 9.07 1.2

0 8.25 1.3 0.7 0 10.25 1.3

2.45 7.05 0.75 2.3 0 12.55 1.6

1.1 0 9.75 2 0 12.85 1.6

14.31 18.85 4.75 8.85 1.1 47.86 6.1

26.1 34.15 22.65 16.3 6.55 105.75 13.6

67.21 64.8 25.4 43.8 8.65 209.86 26.9

291.45 12.75 60.19 1.45 2.1 367.94 47.1

405.14 149.85 126.29 78.15 21 780.43 100.0

The ʻSolid Waste Networkʼ sorting 
Kramerʼs waste
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28th July 2008 - 1st August 2008

All figures in kg.

Metal Foil

Clear Plastic

Plastic Bottles

Newspaper

Tins

Glass

Common Waste

Card Board

Non-Recyclable 
Waste

White Paper

Mixed Plastic

Solid Plastic

TOTAL

Monday 
28th July

Tuesday 
29th July

Wednesday 
30th July

Thursday 
31st July

Friday 1st 
August Total %

0 0 0 0 0 0 0.0

0.12 0.25 0.7 0.4 0.45 1.92 0.3

1 7.66 3.7 1.9 3.05 17.31 3.1

1.95 18.2 9.3 3.6 1.2 34.25 6.1

1.5 8.2 4.45 5 2.4 21.55 3.8

0 0 4.3 13.8 18.2 36.3 6.4

1.5 56.3 3.6 1.25 22 84.65 15.0

3 14.15 4.7 6.2 6.85 34.9 6.2

17.1 77.75 26.4 43.95 16.95 182.15 32.3

1.7 13.1 21.65 2.5 83.8 122.75 21.7

0.02 0.65 1.4 0.5 0.65 3.22 0.6

0 1.3 12.5 0 11.9 25.7 4.6

27.89 197.56 92.7 79.1 167.45 564.7 100.0

Against expectations, the amount of waste produced during the vacation (780 kg) was 
significantly higher than the waste generated during the semester week (565 kg), although 
this can be attributed to a conference, and high degree of catering waste produced.  

Although the conference may have skewed results, it is understood that the building is 
regularly used for at least one event most days throughout holiday periods.  Thus it is felt 
that the weeks results represent a fair average.

What is promising is that although the amount thrown away is high, the level of waste that 
is recyclable is about 70 %, meaning the building has the capacity to recycle over 21 
tonnes annually.

Unsurprisingly, white paper made up  the majority of waste, almost a third of the total, 
followed by cardboard (140 kg) and then ʻcommon wasteʼ, a low value aggregate of 
recyclable material (132 kg).

Of the unrecyclable waste, the majority was comprised of food packaging - mainly from the 
Kramer canteen - and recyclable paper that had got wet.

Recommendations
White Paper
Printing
First, serious consideration must be given to the amount of paper currently discarded, in 
particular white paper used for printing.  A brief look through discarded paper indicates a 
high proportion, printed for no apparent reason, kept briefly, and discarded.  People must 
be encouraged to consider their contribution and be held accountable.
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Having large departmental printing hubs rather than small office based printers would 
greatly help reduce this problem as large printers have the capacity  to print double-sided 
(duplex), while small printers tend not to have this feature.  Settings on these printers 
should be changed to print duplex as default, an easy process.

Distancing the convenience of printers from staff, has the additional effect of discouraging 
over eager mouse-buttons as collecting printed material is no longer as simple as leaning 
across a desk.

Both public photocopying and printing currently only  prints one-sided and there is no 
reason this cannot also be changed to duplex.  The price of printing could then adjust 
accordingly  making the service more cost effective for students and requiring less 
maintenance/loading of paper by staff.

Recycling Bins
White paper recycling bins have been active in Kramer for some time, and while a large 
proportion of paper is recycled, much isnʼt.  One of the problems lie in the fact that over the 
past few years many recycling schemes have been introduced, and largely failed, resulting 
in suspicion and apathy.

A lack of clarity  on the current recycling boxes, labeled “waste paper only”, results in 
cardboard not being recycled, as people wrongly  interpret the instruction.  This is not the 
case, results in a significant amount of cardboard being discarded, and clearer instructions 
should be made available.

More generally, the building is in desperate need of a general recycling scheme and with a 
little planning could be done using much of the infrastructure and staff currently available.  

It is suggested that the existing small (office) bins be colour coded, according to what they 
receive, and distributed at ʼrecycling pointsʼ, along with clear instructions of what can - and 
canʼt - be discarded.  While recycling at Kramer has been expanded from waste paper to 
metal, plastic and glass, this is currently for staff bringing in recyclables from home and 
from the common room on Level 4.

It is recommended a bank of four recycling bins be placed along the glass wall, in front of 
the canteen on Level 3, similarly coloured, to accommodate the high levels of waste 
produced.

Non-Recyclable waste
Without doubt the highest contributor to non-recyclable waste is the canteen.  Much of this 
is food packaging such as polystyrene containers, cups and trays, foil containers, paper 
serviettes, hard plastic knives and forks and plastic coated paper.

A reduction in the quantity of packaging, felt to be excessive at the moment, and a look 
towards more recyclable products, such as plant starch polystyrene, is encouraged.  

One suggestion is to charge for packaging on top of the basic cost of the product, i.e. 
reducing the price for people who bring their own plates, cups or utensils and reducing the 
very demand for packaging in the first place.
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Other areas to consider is whether it is absolutely necessary to wrap items such as 
croissants, sandwiches and cakes individually in cling film, or whether clear lids can not 
rather be used to cover food baskets, and items then hygienically selected using tongs 
and paper bags.  This would not only reduce the amount of plastic waste but save both 
time and money for the canteen.

Finally, while Tetra Pak can be recycled, metal drinks cans and plastic bottles are far 
easier and the selected choice of pre-packaged products, for retail, is encouraged.

Waste bins
Once the recycling scheme is running efficiently, a waste management solution popular at 
universities overseas, is the replacement of standard office bins with much smaller micro 
bins, typically of no more than one liter in volume.  This forces people to select what they 
discard, raising awareness of what can be recycled and has worked well in reducing levels 
of waste and increasing recycling.  

An alternative is to enforce a rule that no bins be cleaned unless empty of recyclable 
material. This has had positive effect in driving down waste generated.  However, both 
options require a solid buy in by management, and cleaning staff, for success.

Conferences
An exceptionally high amount of waste was generated as a result of conferences and the 
university  should implement guidelines limiting what organisers can and canʼt discard on 
campus.  This should be tied to their contractual agreement.
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Carbon Footprint
The Process
In conjunction with the energy audit, a carbon footprint was calculated to gain an 
understanding of the amount of CO2 produced in the process of staff carrying out their 
professional activities.  This focused primarily on flights taken between June 2007 and 
June 2008 and the distance people commute to and from work.  

Given the potential for complex variations, it was decided to keep the survey relatively 
simple and record just the number of flights (by hour) as well as the average number of 
kilometers driven.  It is assumed that people drive to work 234 times per year although it is 
accepted that in reality this is likely to vary considerably.

The Results

Driving Carbon Footprint
Whole 

building
Faculty 
of Law

% 
Total

No. of people driving to work: 127 78 61%

Total annual km’s driven: 754650 392184 52%

Tonnes CO2: 259 150 58%

Av tonnes CO2/person: 0.96 0.92

Flying Carbon Footprint
Whole 

building
Faculty 
of Law

% 
Total

No of flights: 440 387 88%

Total hours flown: 2755 2519 91%

Tonnes CO2: 258 236 91%

Av tonnes CO2/person: 0.95 1.4

Total Carbon Footprint     
(June 2007 - June 2008)

Whole 
building

Faculty 
of Law

% 
Total

Tonnes CO2: 517 386 75%

Av tonnes CO2/person: 1.91 2.37

Attention must be given to the fact that CO2 released through staff driving to and from 
work (258 tonnes) is identical to the carbon released through work related flights (259 
tonnes), proving just how polluting the staff commute  is.

While a higher percentage of staff in the Faculty of Law do drive to work, the total number 
of kmʼs driven is close to the buildings average, reflected in the average number of tonnes 
of CO2 released per person as a result of driving.
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However, it is the amount of time spent by  Faculty  staff flying that really separates them 
from the rest of Kramerʼs occupants.  2519 hours (91%) were spent flying between June 
2007 and July 2008, releasing 236 tonnes of CO2, or 1.4 tonnes per Faculty staff member.

Overall, the Faculty of Law is responsible for 386 tonnes, or 75% of all CO2 released by 
the building as a result of staff activities.

Recommendations
Transport is going to become an ever increasing concern, particularly given the increasing 
fuel prices.  Organisations who recognise this problem early are going to find the transition 
far easier than those who wait.

Already evidence was found of staff opting to work from home, to reduce the amount spent 
on fuel, and this is likely to rise significantly in coming years.  UCT will need to decide 
whether or not it wants to encourage this or find ways to help reduce transport costs and 
carbon footprints.

Of the 172 people who indicated their means of transport, 129 (75%) come by  car while 
only 11 walk and two cycle.  Considering that 39 people live within five kilometers of 
campus, it is clear that opportunity exists for encouraging people to use more efficient or 
non-fuel based means of transport.

Ride sharing (“Ridelink”)
Efforts should be made to link those staff who live in close proximity to one another, 
especially those who travel at regular times.  

It is good to see progress already being taken by UCT and it would be encouraged that as 
accurate data now exists for Kramerʼs staff, that the Faculty be used as a testing ground 
for developing this further.

A simple register in the staff common room, to link members of staff from similar areas, 
would work well.  The services of a Kombi shuttle could also be employed to work a 
ʻschool runʼ, picking people up and dropping them off again who live in similar locals.  This 
would not only  save money for staff, but reduce the stresses of commuting to work.  It is 
felt a service like this would work well for Kramer.

Bicycles
At the moment little infrastructure exists for bicycles, in particular in the presence of bike 
lanes and racks around campus.

The use of Jammie Shuttles as a means for transporting 
bikes between upper, lower and peripheral campuses 
should be considered.  Customised bike trailers could be 
used for this purpose.  Colour coordinated and located at 
lower campus, they could then be dropped off at 
designated locations, at set times, for collection later on.  
This would mean that people would be able to cycle to 
UCT but not be put off by the uphills.

Page 25 of 31



Jammie Shuttle Stop
It seems counter productive to not have a Jammie Shuttle stop  on middle campus and a 
number of staff members complained this was the reason that they chose to drive to work.  
It is recommended that thought be given to providing a shuttle stop  on Woolsack, under 
the pedestrian bridge, so as to piggy-back off the route already in operation.

Parking
As unpopular as this is likely  to be, the reality is that the one true way to discourage people 
from driving to work is to increase the costs associated with it.  By raising the cost of 
parking, and reducing the number of available bays, you will force the reduction in the 
number of people who drive.  It is however only recommended to do this once  alternative 
options for commuting, such as those above, have been put in place.

Flying
The amount people fly  will continue to be a problem and 
its absolute necessity  continually questioned.  The 
amount staff fly varies, some not flying at all, while others 
flying as much as 200,000 km a year.24   It is accepted 
flying is an important part in the function of any academic 
institution.

Some solutions to reduce flight related carbon footprints 
include :

• flying direct as often as possible;
• flying economy,
• fitting in as many visits into one trip, rather than flying long-haul back and forth.

An inventory should be kept by the Faculty, of flights made each year by staff members, so 
steps can be taken to reduce future numbers and, should it be felt necessary, help  take 
steps to offset the carbon released.

Offsetting
Offsetting is a serious option for organisations to help reduce their carbon footprints as 
well as increase their public profile as proactive participants in the battle against climate 
change.

Staff activities within Kramer produces 517 tonnes of CO2 each year while the Faculty of 
Law is responsible for 386 tonnes of the total.

A number of offsetting schemes are available.  The most common method being the 
planting of trees, as the carbon absorbed during growth can be calculated to match that 
released.

Why are short haul flights worse 
than long-haul flights?

Because takeoffs and landings burn 
more fuel than high altitude cruising, 
short  flights consume more fuel per 
passenger mile than long or medium 
flights.   A focus on the need for short 
haul flights should be a priority.
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ʻFood and Trees for Africaʼ (FTFA) offer a range of services to help  organisations offset 
their carbon, including the planting of fruit trees in urban townships, that have the added 
benefit of greening areas while providing sources of food and potential income.

A scheme like this might work well for UCT and a number of options arise:-
1. UCT use FTFA to plant trees as part of their projects in Soweto.
2. UCT use FTFA but request a project be set up in Cape Town so residents in proximity 

to UCT benefit.
3. UCT use in-house knowledge to set up a reforestation program on UCT land.  This 

would be a cheaper undertaking but one that would require more direct input by UCT.
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Other
Waterless urinals
Sannitree cc. were commissioned to retrofit 20 waterless urinals throughout the mens 
toilets in Kramer.  By removing the need for water to flush, saves as much as one Million 
liters of water per year.  

While this saves money in utility bills, additional chemicals conventionally used for 
cleaning are not required, only a jug of water twice a day and an occasional wipe down.

While waterless urinals are far more effective than traditional urinals in preventing smell 
and foul leaks, perceptions are that a lack of water means they are less hygienic.  Itʼs 
important to stress that when installed properly, these valves are completely airtight and 
itʼs impossible for smells to escape.  However, like conventional urinals, if cleaning is not 
done properly, then odors do build up.  

Training of cleaning staff must be undertaken in any building introducing these urinals to 
ensure no chemicals are used whatsoever.  Sannitree cc also offer blue plastic perfumed 
covers, which fit into the valves, and make the urinal more attractive while gently 
perfuming the air.

Harvest of Hope
With the aim of helping people become more sustainable in 
their personal lives an optional weekly  delivery of organic 
vegetable boxes was introduced for the staff.

These vegetables are grown by  community farmers in the 
Cape Flats, and delivered  to Kramer having been picked, 
washed and packed that morning.  It costs R375/month for a 
delivery every Tuesday.

Not only do these vegetables carry a small carbon footprint, given they are grown in Cape 
Town, but of the subscription around 50% goes straight to the pockets of the community 
farmers.  The rest goes to supporting Harvest of Hope develop  new gardens.   A  truly 
sustainable initiative in all senses of the word and the quality of the produce proven 
through the ever increasing subscriber base.
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Institutional & Financial Challenges

Itʼs unavoidable that to create a more sustainable campus investments of money and - 
most importantly - will-power will be required.  Unfortunately, as departments and their 
budgets have differing priorities, this often results in sustainability losing out.

Currently  Property & Services pay the energy bill for campus, but this is felt highly 
unsuitable in encouraging efficient habits by users and promoting investment in more 
efficient equipment by occupants.  It is recommended that responsibility  be passed to the 
smallest operational unit possible, ideally  those departments who directly consume energy, 
in particular those with the highest energy demands.

As this report has made clear, much investment in improving efficiency  will not take long to 
pay itself back, with most retrofits under five years.  Currently work on lighting comes out 
of a ʻmaintenance budgetʼ but, by definition, this fund is not, and should not, be there to 
fund retrofits with the aim of reducing energy demand.  Perhaps if energy payments and 
maintenance were drawn from the same budget there would be incentive, but this is not 
the case and a good example of the institutional challenges being faced.

Given UCTʼs finite budget, projects lacking clear and visible returns will always struggle to 
gain funding, and sustainability is no different.  However what sets investment in efficiency 
aside is that economically, returns can be very  high and - if the cost of energy continues 
rising as expected - exponentially so.  One could look at investments in efficiency as low-
risk with high-returns.  

This provides a wonderful opportunity to explore more creative ways of funding, 
particularly given the rate of energy could exceed interest repayments, particularly  in the 
middle to long term, financing loans could be used effectively at no real cost to UCT.  This 
is because, unlike most other loans, these investments generate income, in energy saved, 
from day one.  Essentially a finance term could be as long as desired, even reaching a 
point where the monthly energy saved exceeds repayments.

What is proposed is that a ʻsustainability fundʼ be created, later replenished by the money 
saved in utilities.  This would become self-supporting, growing over time as increasing 
numbers of retrofits start to pay themselves off and, as the amount saved in energy 
accumulates substantially, allowing the university to tackle ever more expensive 
conversions.

There is no doubt that major challenges stand in the way of UCT successfully developing a 
sustainable campus, but there is also little doubt that it does not have the capacity  and 
technology available to create a World leading example.
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The way ahead

Ideally  UCT should designate authority  to a person or department internally  who can 
champion the cause of sustainability across campus.  

Due to the institutional challenges discussed in the previous chapter, this department 
would require broad ranging powers, from budgetary through to policy making, if it is to 
have any real and meaningful effect.

Given the nature of sustainability, a person or department charged with increasing its 
presence would have to be able to think creatively and most importantly have the foresight 
to identify problems and iron them out early.  

There is also no way that improving sustainability will not affect the community and people 
will react in different ways to changes.  Thus a person or department will need the skills 
and support necessary to communicate ideas and plans accordingly and timorously, so 
that opposition within the community is minimised.

It would be naive to say that a long road doesnʼt lie ahead, but as this report has shown, 
little changes can have major results and the economic benefits awaiting the university 
proven day-by-day, as the cost of utilities continue to rise.

UCT has a golden opportunity to not only significantly  reduce its footprint and save money, 
but to lead the way, not only amongst other South African universities, but within the wider 
South African community, in this time of national crisis.
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Contacts List

Company Contact Product/
Service Telephone Email

Abalimi Rob Small Township Organic 
Vegetable Gardens

(021) 671 
8626 rsmall@xsinet.co.za

Centre of 
Criminology, UCT Tom Herbstein - (021) 650 

3369 tom.herbstein@uct.ac.za

Communications 
Systems SA Alex Hegerstrom

Occupancy Sensors 
and energy efficient 

lighting

(021) 797 
7394 alex@comsyssa.com

Desco Recycling Liana Bradford IT waste recycling (021) 987 
7133 info@desco.co.za

Energy Research 
Centre, UCT Denis van Es Energy Research (021) 650 

5787 Denis.vanEs@uct.ac.za

Food & Trees for 
Afrcia -

Urban reforestation 
and carbon 
offsetting

(011) 803 
9750 -

Full Cycle cc. - Wormery 
composting

(021) 789 
2922 roger@fullcycle.co.za

GreenHome cc. - Green Packaging (021) 671 
6033 info@greenhome.co.za 

Harvest of Hope Bridgette Impey Organic vegetable 
deliveries

(082) 350 
5326 harvestofhope@abalimi.org.za

Nova Lighting cc. Mike Edgar Energy Efficient 
Lighting

(021) 706 
4451 mike@nova.co.za

Promethium Carbon Harmke Immink Carbon Offsetting (011) 463 
6142 -

Property & Services, 
UCT John Critien UCT Maintenance (021) 650 

3592 -

Sannitree cc. John Williams
Waterless urinals 

and enzyme based 
cleaning products

(021) 701 
1266 sannitree@mweb.co.za

ʻSolid Waste 
Networkʼ Gershwin Kohler Recycling collectors 

and waste auditors
(082) 332 

6794 gershwink@telkomsa.net

Supercare 
Supervisor (Kramer)

Mrs Francis de 
Beer Cleaning (021) 650 

2464 -
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