SPECIAL
REPORT:
RETROFITTING

RETROFITTING:

THE REAL
GREEN FRONTIER
Fresh green builds get a lot of press, yet new buildings comprise only about 2%
of the world’s total at any one time. What we do with existing stock is now moving
higher up the agenda.
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uildings use 40% of materials and create 40% of the world's carbon emissions
annually, according to the US Green Building Council. In addition, 70% of electricity,
65% of municipal waste and 12% of piped water is channelled through buildings.
“Existing buildings are not wasteful, it's how we use them and work in them that is,”
says Jutta Berns-Mumbi of green building consultancy Ecocentric. It is clear that to make the
impact green building professionals are hoping for we should be focusing on existing buildings.
Retrofitting may be the “janitor work” of ecodesign, but it is also probably the most important
thing we can do to clean up our act.

MAKING THE BUSINESS CASE
In his book, “Getting Green Done”, Auden Schendler describes selling a lighting retrofit to the
board of a hospitality company. He asked a board member to get on a bicycle connected to a
set of inefficient lights and made him pedal to power them. The flushed and perspiring board
member then powered a set of more efficient lights – it was a breeze. The board still didn’t
buy it.

issue six //

// 65

© William Wright Photography

The Joseph Vance
Building, Seattle

© Arup

SPECIAL REPORT: RETROFITTING

Convincing a group of hardened business people to
spend money on a retrofit can be tough, but it helps
to know what you are selling to them. “Make the case
personal and immediate,” says Christopher Jofeh,
director of Arup's Global Buildings Retrofit division.
“But do it in terms that make sense to the individual
concerned”, he adds. “People and organisational
concerns and drivers vary hugely. The retrofit must
be designed to provide the balance of risk and reward
that meets the needs of the organisation that is
providing the finance. You need to have a keen
interest in and understanding of the client’s business
and the role the building could play in supporting
the client’s business.”
Some companies will be interested in how the
retrofit will enhance their brand and reputation,
and will want to position themselves as leaders in
innovation, improve their customer experience,
develop a more nurturing corporate culture or
increase productivity and wellbeing among their
staff members. Others will need a far clearer
rands-and-cents case – they will want to control
water and energy consumption, ensure energy

security, improve asset value, reduce operating
costs and, where applicable, pay less tax. If the
building owner is renting out the property, then
they might be swayed by specific tenant demands,
or the need to attract and retain tenants. Almost
always, there will be a risk assessment element
to the decision: what environmental or workplace
safety legislation is in place, what legislation might
be in place in future, and what litigation or insurance
risks could be avoided?
All clients will be concerned with the upfront
costs, and will need to understand what types of
return on investment they are looking for – financial,
reputational, productivity-related – and how they
are going to measure them. Many of them –
particularly if they are doing comprehensive
retrofits – will want some kind of certification.
This will become increasingly important as
integrated reporting of financial, social and
environmental performance becomes more
commonplace, meaning that companies will be
expected to provide third-party assurances of their
initiatives. The Green Building Council of SA is
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currently compiling a rating tool for existing building
performance, so in the meantime companies might
choose to use an international benchmark, such as
the US Green Building Council's Leadership in Energy
and Environmental Design (LEED) certification. This
is what MTN decided to do on their 14th Avenue
campus in Fairland, Johannesburg.

SAVING ENERGY, MAKING MONEY
Research by the US Environmental Protection Agency
(EPA) Energy Star programme and the CoStar Group
indicate that energy efficiency investments can have
positive financial benefits for building owners and
operators:
• O ffice buildings: US$2.50 to US$3.75 increases in
incremental asset value for every US$1 invested.
• Hospitals: each US$1 saved in energy costs is
equivalent to US$20 of new revenue generation.
• Supermarkets: a 10% reduction in energy use is
equivalent to increasing net profit margins by 15%.
• Hotels: a 10% reduction in energy costs is equivalent to
increasing average daily rates by 2.6% and increasing
occupancy rates by 4.3%.
Stats courtesy of Arup.

68 //

// issue six

MTN’S APPROACH
MTN's 14th Avenue campus was built to green
principles from the ground up. It is situated on an
incline, and stormwater that would otherwise cause
erosion and overburden municipal infrastructure is
collected for the data centre cooling towers, while the
grey water that comes out of the cooling towers is
used to flush the toilets in the office blocks. However,
when the company began exploring what more they
could do, they realised they could go even further.
Two years ago they brought in Jutta Berns-Mumbi
to help them achieve LEED certification for the two
office buildings on the campus, where approximately
3 500 people work.
“MTN was looking for close-to-zero-cost
interventions,” says Berns-Mumbi. “The LEEDEBOM (Existing Buildings: Operation and
Maintenance) guidelines help improve performance
and maintain it over time – it's less about installing
technology than about changing the way you
operate.” The MTN retrofit, she says, is not a typical
one. By following the LEED guidelines, which
cover everything from facade maintenance to
procurement, and aligning the retrofit with their
broader sustainability objectives, MTN adopted a
far more integrated approach.
The MTN retrofit includes common interventions
such as motion sensors, installing LEDs, servicing
air conditioners and optimising their energy
consumption, turning off air conditioners after
hours, introducing recycled paper and rationalising
the number of printers. More unusual retrofits
include implementing a green cleaning policy (only
non-toxic chemicals are procured), painting the
roofs with solar reflective paint and installing
ultraviolet film on exterior-facing windows. MTN
claims that they reduced electricity consumption
by 37% in the first six months of 2011.
SO, YOU WANT TO RETROFIT?
The question remains: how does one retrofit
successfully? “Set clear goals and metrics and don’t
vary them. Appoint a well-qualified and experienced
team to stay with the project from concept to
delivery to handover and beyond,” advises Jofeh.
Measuring has to be the first step, and it's
remarkable how few businesses do it. Berns-Mumbi
once worked on a project where a pipe leading to
an office block had been leaking for several months.
“The company only realised it when the ground
become water-logged,” she says.
Determining a baseline is crucial in identifying
problem areas and determining goals. The MTN
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THE SWEETNESS OF THE LOW-HANGING FRUIT
While retrofits can become quite complex, there are many relatively easy interventions that offer good returns. These are
often inexpensive, and can help facility managers, sustainability managers and green champions to make the business
case for further initiatives if a baseline is set and savings are measured. Christopher Jofeh of Arup recommends these ten
“quick wins”:
• Conduct an energy audit and act upon it.
• Replace existing lamps with T5 fluorescents and provide clear light switch labelling.
• Modify air-conditioning temperature set points to provide a wider control band, within acceptable comfort boundaries.
• S witch off equipment not in use.
• Use low irritant or non-chemical cleaning products.
• Implement a comprehensive preventative maintenance programme.
• Maintain up-to-date, comprehensive, accessible building users’ guide and operations and maintenance (O&M) manuals.
• Provide sub-metering of electricity, gas and water.
• Ensure controls are working correctly.
• Install water-efficient appliances and reduce irrigation water use.
In addition, retro-commissioning will help minimise operating costs and improve occupant satisfaction, says Jofeh.
Basically, it entails verifying that heating and cooling equipment has been installed and calibrated according to what
is required. “All heating systems are over-engineered,” says Auden Schendler in “Getting Green Done”, “and none run
properly when first installed. The benefits [of retro-commissioning] are so great that, once hooked, a business will
continue the practice forever.”

retrofit includes the installation of more than
80 electrical sub-meters and 10 water meters.
Software that allows for close to real-time data
capturing of energy consumption was also installed.
As for keeping motivation up: “The enthusiasm
is still there after two years. The monthly
measurements show that MTN is on the right
track,” Berns-Mumbi confirms.
On the “soft” side, you need to gather an integrated
and experienced team that works well together.
“As well as understanding the benefits – and risks –
of newer technologies,” notes Jofeh, “the team must
also have a good understanding of how people
actually behave in buildings, as well as be able to
identify the strengths and weaknesses of an
existing building, and to respond appropriately.
This sometimes requires being able to go back to first
principles, and not relying on codes of practice.”
The team must extend beyond business operations
and green consultants to include those who work
on the building every day. At MTN, Berns-Mumbi
worked with the mechanical and electrical
engineering department, as they control the
heating and cooling of the buildings, not the
facilities department.
The facility manager is, of course, always a crucial
member of the team. “In an ideal world, the facility
manager, as the person who understands the
buildings and the people using them, would be
involved from the design stage,” says Cliff Hocking,
of the South African Facilities Management
Association (SAFMA). “Too often, the facilities team
is brought in to implement what has already been

decided.” When the facility manager doesn't “own”
the retrofit, it can make it harder to ensure that
monitoring and maintenance is up to scratch and,
therefore, that long-term targets are met.

LAST BUT NOT LEAST
Finally, it is important to take into account who you
are doing the retrofit for. “Remember that, most
often, buildings are designed for people,” says
Berns-Mumbi. When designing the retrofit, ask the

Tip: Prep your
retrofitting team with a
Greening Existing Buildings one-day
course from GBCSA and buy them the
GBCSA’s Existing Buildings Survival
Strategies guide, which includes an easy-touse chapter that can help the team select
from 200 initiatives that could improve your
building. Keep these skills current as MTN
has done: in 2011 the company sent three
people to the GBCSA conference –
two from management and one
from business optimisation.
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LEGISLATION THAT WORKS

occupants what they like and don't like about the
building. In addition, professionally managed
behaviour change should be part of a good retrofit.
One of the most effective ways of driving behaviour
change, according to research by Leeds Business
School (2010), is through providing feedback.
This will have the most impact if it is specific,
contextualised and vivid – retrofitting meters
next to energy-consuming equipment is an example.
Information on how to change is important – MTN
has monthly communication with staff, pointing
them to the “green intranet”, where they can find
more information. Social pressure can also be
effective, and in a business context competitions
between departments and group goals can marshal
employees to help you reach retrofit targets. Above
all, design the changes to be easy for them – this will
support employees in sustaining them over time.
Where do the limitations in retrofitting lie? “The
limitations are around imagination and intuition and
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Government also has a business case for encouraging
retrofitting: it can relieve pressure on existing energy
and water infrastructure, inhibit the demand for
expensive new build and improve our record in terms
of green credentials on a global stage, as the impact of
human-induced climate change becomes more apparent.
As the director of Arup’s Global Buildings Retrofit
division, Christopher Jofeh has come across various
government initiatives across the world that have
influenced companies’ decisions to retrofit.
In the UK the Carbon Reduction Commitment (a carbon
tax) is effective, as well as Energy Performance
Certificates (an assessment of the energy efficiency
of the building), which must be provided for sale and
lease purposes.
In the US the United States Department of Energy’s
(DOE) Better Buildings Initiative will standardise data
collection, enabling better benchmarking.
In Germany KfW Bankengruppe (KfW) offers an
innovative financial product that acts as a hybrid
between direct government funding and direct private
lending: a discounted, standardised energy efficiency
loan for building owners and households reducing
energy consumption by 20%.
In China the government has offered a tax break for
energy service companies (ESCOs) since 2010 for
three types of taxes (development value-added tax,
firm tax and VAT). This has created an enabling business
environment and stimulated the market.
In Australia the government established an AU$90
million Green Building Fund in 2008 for energy-efficient
retrofitting of existing commercial buildings and support
for training initiatives. Since July 2011, companies have
been able to apply for a one-off tax deduction of up to
50% of the cost of the eligible assets or capital works.
Meanwhile, in South Africa, the Department of Energy
released regulations for public comment in September
2011, proposing a tax break for companies able to provide
evidence of energy efficiency savings. These draft
regulations include a draft framework for the issuing of
the measurement and verification reports, which will be
evaluated by a committee of the South African National
Energy Development Institute (SANEDI), and who will
issue a certificate along with the claim to SARS.

budget,” says Jofeh. “Form follows funding.” A strong
business case, a solid baseline and a good team: these
are the ingredients of a successful retrofit.
Leadership in Energy and Environmental Design
(LEED) www.usgbc.org/LEED
Green Building Council of SA www.gbcsa.org.za

