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welcome to issue 53 
of INTERFACE

innovation is the engine that drives an economy. the most 
successful companies are those that keep evolving to adapt to 
the changing world around them.

the spectacular london 2012 Olympics were a celebration 
of the achievement of being first past the post. there are no 
prizes for coming last. and that’s as true in business as it 
is in sport. innovation changes markets – and separates the 
winners from the losers.

innovation is a theme running through many of the articles 
in this edition of interface – from the transformation of the 
mobile phone market in the last five years to the way forward 
for electric vehicles.

in the medical world, the next generation of ‘intelligent’ 
devices is set to carve out a new surgical landscape – while 
stem cell technology and companion diagnostics are poised to 
improve the lives of millions of patients.

in india, meanwhile, the appetite for innovation is following 
two different paths – innovation for the indian market and 
‘new to the world’ innovation. either way, the country’s 
business leaders have embraced innovation in a way that 
challenges current global rankings.

i hope the articles in this issue give you food for thought in 
your own quest for success.

Alan Richardson, CEO – autumn 2012



tecHnOlOgy and prOduct 
develOpment yOu can 
TRusT, frOm pEOplE wITh 
A pAssION. 
that, in a nutshell, is what we offer our clients.

we have credibility won from a heritage of 50 years of 
innovative product development. 

wE dO ThINgs FAsT, wE dO ThEm ACCuRATEly – ANd 
wE mINImIsE ThE RIsks AT EvERy sTAgE.

Our speciality is helping clients achieve the seemingly 
impossible – whether they’re the world’s largest blue-chip 
companies or the smallest start-ups.

from managing your technology and innovation pipeline to 
seeing your idea roll off the production line, we deliver real 
value to our clients. it’s not just us saying that – 95% of 
our clients say we exceed their expectations. and we’ve also 
picked up two Queen’s awards for enterprise along the way.

if you want to find out more, why not have a look at our website?

Or simply get in touch.

the editor

 



NEws
low-cost mANufActuRiNG oN 
GAlActic scAle
the statistics are vast – a central computer with the processing power of 100 million pcs, enough 
optical fibre to wrap twice around the earth, and raw data to fill 15 million 64 gB ipods every day.

so when we were tasked with turning an antenna design for the world’s largest radio telescope into a 
viable product for volume manufacturing, it was no ordinary challenge.

the antennas for the square kilometre array have to be easy to assemble in the field and be able 
to withstand up to 50 years of use in harsh desert conditions. and millions of them need to be 
manufactured with no degradation of performance and at the lowest possible cost.

a team at the university of cambridge designed and tested an antenna that met the performance 
requirements for the telescope – but it would be too expensive to manufacture in large numbers.

so we partnered with the university to produce a version of the antenna with a fully integrated 
wideband receiver that uses low-cost manufacturing techniques and is simple to assemble and install.

new ecO-friendly Breed 
Of medical devices
a blood glucose monitor concept for diabetics that’s simpler to use, less 
cumbersome to carry and has a third of the environmental impact of 
traditional devices is the latest result of our ‘ecovation’ work.

we developed the ecovation process to integrate environmental 
considerations into our radical concept generation process – and it can be 
applied to any type of product.

many existing blood glucose monitors require separate lancets, test strips, 
storage tubs for carrying these items, and sharps bins for disposal. this can 
mean the devices are fiddly to use, inconvenient to transport, and wasteful.

applying the ecovation process, we identified that less than 5% of the 
environmental impact could be attributed to the monitor itself – with 
more than 70% due to the high number of single-use disposables that are 
consumed over the lifetime of the device.

Our novel concept integrates the functionality of three previously discrete 
consumables and gets the device to do the handling – not the user. the final 
challenge was then to create a single consumable cartridge, which was both 
reliable and suitable for manufacturing.



hAvE ThE OlympICs 
lEFT ThEIR mARk?

The london 2012 Olympic games have crossed the finishing line and taken their place in the 
history books – but what sort of legacy have they left behind? Judging by previous games, it 
could go either way. The best Olympics create opportunities for regeneration and inspiration 
– like the Barcelona games in 1992. The worst leave a city blighted by white elephants and 
servicing huge debts, as the Athens Olympics of 2004 attest.
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At Cambridge Consultants we’re particularly interested in the technology 
legacy of london 2012. It will be some years before we know for sure – 
but we can still postulate on the possibilities.

a fleet of low-emission, diesel, hybrid and electric cars was used to ferry games 
officials and athletes around the Olympic venues. Over 80% of this fleet fulfilled the 
eu6 emission limit and the Olympics could encourage early adoption of a standard and 
provide a boost to sustainable urban mobility.

four miles of fibre optic cable were laid beneath the Olympic park, linking to high-
speed data networks and carrying ultra-high-definition (Hd) video images around the 
world. this opens up new opportunities in the transmission of Hd pictures and the use 
of 3d images.

the east london technology hub, silicon roundabout, is home to approximately 200 
high-tech firms. the nearby Olympic park has the potential to further accelerate this 
expansion, with its extra capacity, the establishment of a new innovation centre, and the 
roll-out of superfast broadband. it is hoped that new opportunities for technology transfer 
and spin-outs will be created through closer links between academia and enterprise.

Originally developed to enhance the performance of elite athletes, there are many 
high-tech training regimes that could be used to deliver significant health benefits for a 
range of chronic health conditions in the general population. state-of-the-art coaching 
aids have been developed, bringing sensing and motion-tracking technologies into 
one integrated package that generates comprehensive data on body position, speed 
and acceleration. new treatment programmes and wider access to sports training and 
medicine that build on these innovations could lead to wider public health benefits.

for athletes, the technology trends at these Olympics included increased customisation, 
materials transfer from other industries and environmentally sustainable design. 
cycle helmets involved new computer-aided design methods and 3d laser scans of 
each individual athlete to ensure the best fit. Helmets were made using aluminium 
honeycomb from the aerospace industry and rowing boats were modified to the wishes 
of individual team members. precision engineering was used to produce lightweight, 
virtually seamless running shoes. and the uniforms of some teams boasted the use of 
fabrics derived almost entirely from recycled plastic bottles.

the approach for staging the Olympics was to use proven technologies, not to use the 
games to prove new technologies – which has limited the scope for technology legacies. 
By contrast, Olympic athletes have had unparalleled access to innovative technologies 
to enhance their performance. the question is whether these technological innovations 
will feed through to the wider public now that the games are over.

liz.Orme@CambridgeConsultants.com
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tHe smART way tO avOid cOngestiOn

for nearly 30 years, cellular networks have been built by finding 
good ‘sites’ – those high places that deliver good coverage – and 
putting a big base station on them, creating large ‘macro’ cells.  

But 30 years ago mobiles were only used when people were 
out and about – and just for essential calls. today, much 
has changed. we now use mobiles for most calls, indoors 
and out. more than 60% of mobile calls are made indoors – 
when the user is not mobile. while networks are designed for 
some indoor coverage, getting signals into buildings from the 
outside is hard so many buildings have poor indoor coverage.  

so what can happen to improve performance? well, there 
are several options. users often choose to use alternative 
networks, such as wi-fi. new network technologies are being 
deployed and network operators can adopt smaller cells. 
until a year ago, small cells meant femtocells which provide 
coverage in the home or office. 

femtocells were not liked by everyone. some users complained 
of having to pay for their coverage on top of their mobile fees. 
some operators believed that having femtocells advertised poor 
network quality – as if the users didn’t already know.  

But the need for smaller cells is now widely accepted by 
operators and vendors alike, whether installed indoors or 
outdoors. the femto forum – the femtocell champion – 
renamed itself the small cell forum at this year’s mobile 
industry shindig in Barcelona and now represents all small cells 
for indoor and outdoor use, for private domestic/enterprise use 

or open public access. new supporters joined and there is much 
greater interest in using small cells to deliver the high capacity 
needed to deliver an excellent smartphone user experience.  

volume deployments of domestic small cells are already 
running, such as vodafone’s sure signal offering in the uk. 
there are now officially more small cells deployed than large 
cells. early deployment of enterprise systems has started, 
offering greater integration with company it systems. early 
outdoor deployments of small cells have started to deliver 
excellent user experience in congested areas of networks.  

small cells, while they may be smaller, lighter, lower cost 
and more ubiquitous, still offer excellent performance and 
can support relatively large numbers of users where people 
gather together.

analysts predict this general shift to smaller cells will grow 
both the indoor home and office base station market and the 
outdoor small cell market, such that base stations will be 
counted in the hundreds of millions globally – rather than 
the less than 10 million today. and the ability to embed apps 
into small cells can enable new location-specific services that 
promise new user experiences and new revenue opportunities 
for operators and service providers.  

the promise of an excellent broadband experience everywhere 
may soon come to fruition.

Tim.Fowler@CambridgeConsultants.com

One smartphone generates an estimated 35 times the data traffic of a traditional mobile phone, 
a tablet 120 times and a connected laptop nearly 500 times. And many of us now have several 
connected devices. so no wonder the airwaves are congested.
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tHe cutting 
edge Of 
surgery
imagine a world in which surgeons can treat more patients, 
using better and faster procedures, at much lower cost to 
the healthcare provider. it’s not just a dream – it’s a necessity.

06
Our global healthcare systems are approaching breaking point. 
if we are to be able to treat our ageing and growing patient 
populations, the way we deliver care has to change.

surgery is – and will remain – a central part of the medical 
ecosystem. But it has seen too little fundamental change in 
too long and is now a source of cost and risk. to meet the 
needs of the next century, the industry needs a ‘new surgery’ 
enabled by a next generation of surgical tools focused on 
delivering better outcomes at affordable cost and which 
enable radical change in surgical practice.

Over the last century, our knowledge of human anatomy has 
changed beyond recognition. But as we have learned about the 
intricacies of the human body, our ability to operate safely has 
become challenged. the result? treatments, techniques, tools 
and procedures have become more complex, sophisticated 
and specialised, as have the skills and resources needed to 
administer them. we are developing an ever-broadening set of 
narrow specialties and so spreading rare physician and fi nancial 
resources thinner and thinner. in the face of demand for lower-
cost care and greater capacity, this is simply unsustainable.

we must fi nd ways to streamline surgery, and make better 
use of our resources by enabling specialists to focus on the 
tasks for which their skills are truly needed. where possible, 
we need to shift simple procedures away from the resource-
intensive operating-room environment – and use technology 
to reduce surgeon uncertainty and patient risk, decrease 
procedure length and improve recovery rates.

thankfully the time is right. at just the point when the 
industry needs a new model for surgery, the technologies are 

maturing which can deliver it. in the coming decades, surgery 
will depend as much on a new generation of surgical tools and 
devices as it will on highly focused specialist knowledge.

advanced, sensor-rich tools incorporating automation and 
radical new user interfaces will de-risk and speed up surgery 
while reducing training needs and reliance on premium skill 
sets. ‘intelligent’ devices will guide less experienced surgeons, 
highlighting and potentially avoiding critical structures. true 
automation will combine speed with precision to enable 
predictable, repeatable tasks – such as suturing – to be 
carried out autonomously.

we have only seen the start of surgical robotics. portable, 
multi-element robotic systems will combine specialist 
functions with fl exibility to execute surgical tasks where and 
when needed. simplifi ed procedures, confi gurable implants 
and connected systems will enable more surgery and care to 
be carried out beyond the operating room.

new imaging and navigation systems will reduce preoperative and 
intraoperative uncertainty, while integrated devices will enable in 
vivo diagnostics to inform and validate surgery in real time.

to survive reform and deliver this ‘new surgery’, effi cient 
innovation is vital. surgical device manufacturers have to 
rethink their surgical models, rapidly and decisively embrace 
new technologies, and build novel businesses. meanwhile, 
regulators and payers need to recognise the impact of devices 
on the total cost of care – not just the cost of a procedure.

simon.karger@CambridgeConsultants.com



easternprOmise
india is home to a fifth of the world’s population and its economy has been 
growing at a rate of 7.3% over the past two years. its middle class is expected 
to increase to 1.2 billion by 2030 – so it’s no surprise that multinationals are 
queuing up to establish a strong position in india to fuel their business growth.
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08
many regard the economic liberalisation of the country in the 
early 1990s as the start for foreign direct investment. it was 
feared that local indian companies would not be able to compete 
with the fi nancial and marketing muscle of multinational 
corporations. But these fears have proved unfounded as several 
indian companies have risen to the challenge by becoming global 
leaders – through a combination of proactive globalisation and, 
more recently, by embracing innovation.

indian glOBalisatiOn
indian companies are global leaders in industries ranging from 
it services to automotive and pharmaceuticals. they have used 
their low cost base and high-quality research and development 
(r&d) locally as a competitive advantage to expand worldwide. 
in establishing a global presence, indian companies have 
pursued a number of different strategies – acquisition, 
partnering and innovation.

the acquisition of established competitors in western markets 
is a well-trodden route to globalisation. the $2.5 billion tata 
motors acquisition of Jaguar land rover in 2008 can be 
regarded as a milestone in the indian automotive industry. it was 
not the fi rst time that the tata group had used an acquisition 
strategy – it acquired tetley in 2000 to catapult itself to become 
a global player in the tea market, and corus steel in 2007. 

indian companies in other industries, such as infosys technologies 
in it services, are pursuing a similar, acquisition-fuelled globalisation 
path being driven by the opportunity to access established 
international distribution channels, broaden product ranges and 
tap into world-class capability. such acquisitions are frequently 
combined with signifi cant follow-on investment programmes, often in 
green fi eld sites. for example, dr reddy’s – one of the leading indian 
pharmaceutical companies – bought chirotech in 2008. it has since 
invested heavily in the business, culminating in the opening of a new 
33,000 sq ft facility in cambridge, uk.

Other companies take the path of international partnerships to 
globalisation. firms such as united Breweries, which is now working 
closely with Heineken, and mahindra & mahindra – a market leader 
in multi-utility vehicles and tractors – have pursued this strategy 
to enter new markets. Heineken has made a signifi cant strategic 
investment in united Breweries over the last few years, gaining 
better access to the indian market by locally brewing and bottling 
its namesake lager. meanwhile, united Breweries not only has better 
access to foreign markets but, crucially, has access to new skills and 
capabilities. what is key to this growth strategy is fi nding the right 
partner in the right location who is a good fi t not only with company 
strategy but also with company values. 

indian innOvatiOn
to remain competitive on a global scale, though, these indian-
based leaders have understood that they need to embrace 
innovation. india, as a country, still lags behind in the innovation 
stakes – it is in 74th place in the 2012 global innovation index. 
However, the country is second only to china in the innovation 
effi ciency index –  showing that it is able to produce relatively 
strong innovation despite a weaker overall innovation environment.

it is clear that the potential and appetite for innovation is present 
and this manifests itself in two different innovation paths – 
innovation for the indian market and ‘new to the world’ innovation. 
there is a signifi cant local innovation effort to create products that 
meet the needs of the mass indian market. the local Hindu word 
‘jugaad’, which refers to a creative idea or ‘work around’, highlights 
the enterprising spirit with which such innovation is tackled at 
a grass roots level. even multinationals such as unilever have 
applied some of its principles – for example, by developing pureit, 
a $43 battery-powered water purifi cation system which is now in 
more than three million indian homes.  

in healthcare, the recent decision by the indian government to 
offer $5.4 billion worth of free generic medicines to its people 
is another example of how the country is seeking to widen 
access to otherwise unaffordable products. Of course, the indian 
pharmaceutical industry – now said to be the third largest in the 
world in terms of volume – stands to benefi t.

with its 5,000 fi rms and 340,000 employees, the indian 
pharmaceutical industry has been very successful in generics 
production, both for local and global markets. it has the highest 
number of food and drug administration (fda)-approved 
production facilities of any country in the world. However, it is 
ranked only 14th worldwide in terms of value. to gain more value, 
the leading indian pharmaceutical companies are now actively 
pursuing the second innovation path by developing new chemical 
entities and investing in innovative drug delivery devices.

this activity was spurred on by the indian adoption of ‘trips’ (trade-
related aspects of intellectual property rights) in 1995. post-trips 
r&d spending (as a percentage of net sales) by india’s top 20 
pharmaceutical companies intensifi ed from 2.6% in 1995 to 8.4% 
by 2005. more recently, spends have slowed in line with global 
recessionary trends. But by 2009, companies including dr reddy’s 
and torrent had re-emerged, pushing spends to double-digit levels.

it is particularly inspiring to see that companies investing in ‘new 
to the world’ products are doing so by harnessing the skills and 
capabilities in their global organisations. this brings with it the 
inevitable challenges of organising innovation on a global scale, 
with its associated global product development processes. indian 
companies have been quick to recognise these challenges and, 
in our experience, have been refreshingly open to learn from the 
experiences of other companies. tata in particular has been at the 
forefront of this by embracing innovation as a strategic approach to 
growth and leadership – embedding the approaches and processes 
of world-leading fi rms across all its operating companies.  

Over the last two decades since liberalisation, many indian 
companies have found the path to successfully compete with 
multinationals through a combination of proactive globalisation 
and innovation, both locally in india and internationally. Of course, 
there are challenges that remain. But it is equally clear that more 
world-leading indian companies will emerge in future by using 
their enterprising spirit, high-quality r&d resources, and a strong 
belief that learning from others is a key ingredient in success.

AJ.vanBochoven@CambridgeConsultants.com



when french designers are called in late in the product design game, they 
say they have to “habiller le bossu” – or, literally, “dress up the hunchback”. 
indeed, when technological novelty is a driver of new product development, it 
is often assumed that things should first and foremost technically work, before 
worrying about how they are interacted with or how they look. usability and 
aesthetics can be added on, right?

curing tHe 
huNChBACk
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But using our skills as industrial designers at an early stage gives a 
golden opportunity for a company to leapfrog its competitors. Here are 
three key ways in which they can help:

imagining future lifestyles
designers can often see the bigger picture and visualise the potential 
impact of technology in different aspects of a user’s life. from a 
technology point of view you might want to put three batteries in a 
smartphone, for example, so that it lasts a fortnight without having to 
be recharged. But the user is unlikely to be keen on carrying around a 
bigger, heavier phone if they’re going to charge it up every night anyway. 
as designers we also have a knack for turning what might be seen as 
a disadvantage into a positive benefit for the user. the drive to make 
everything as small and light as possible is not good news if you suffer 
from arthritis, for example. that’s where the bulkiness of our flexi-ject 
auto-injector concept turns into an advantage – it makes it easier to use 
if you have problems with dexterity, and its weight helps the user hold it 
in place. insights like these may give companies the additional edge they 
need to comprehend their markets – and key selling points to succeed.

making tHe mOst Of tecHnOlOgy
novel technology is often called disruptive as it changes the very nature 
of an existing process. this property can be a product’s success or 
demise, depending on its implementation and user adoption. designers 
are well suited to invent new uses and interactions that will leverage 
the core advantages of the technology, all the while making it feel 
natural, seamless and even magical to users. take Zipcar for instance, 
which niftily combined wireless technologies, use scenarios and brand 
character to artfully disrupt the urban transportation experience. 

sOlving tHe puZZle
contrary to popular belief, technical constraints are a designer’s best friend. 
this is because, along with usability and aesthetic constraints, they form 
a complex equation that often feels unsolvable. and it so happens that 
the tour-de-force required to pull it off is precisely what designers were 
trained for. the key is to realise that usability, aesthetics and technology 
actually play together, not against each other, and that the most elegant 
and successful products or services come from those who have refused to 
compromise. see dyson’s airBlade, apple’s magsafe feature or armour’s Q2 
internet radio for examples of uncompromised prowess.

as industrial designers, we would rather cure the hunchback of his 
kyphosis. Our skills can help rethink and deliver tomorrow’s products, so 
use them early, often, and with no moderation.

serge.Roux@CambridgeConsultants.com
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making money out of data is big business. Companies such as Facebook, Twitter and google 
have based their business model around finding – or creating – and then linking datasets.

even industries where data management is not the core business are exploring whether they can 
unlock inherent value in their data – for themselves or for others. One focus is on making data 
internally transparent, searchable and linked using enterprise-level search tools – with some 
companies even allowing employees to create their own app eco-systems around company data.

But there are also new possibilities for getting value from the data you collect, either during the 
course of ordinary business (perhaps financial data or retail transactions) or because of new connected 
sensors becoming available (for example, geolocation from smartphones or machine monitoring). 
these opportunities can come from finding a third party who values the data more highly than you, 
and then pooling, sharing or trading your data with an external data aggregator.

for example, tomtom – a gps navigation systems manufacturer – announced a novel partnership 
earlier this year. the company teamed up with insurance broker motaquote for the launch of fair 
pay insurance, which uses the installed gps to measure driver performance. data collected showing 
consistently good driving enables drivers to qualify for lower premiums.

value is not guaranteed. Healthcare providers discard an estimated 90% of the data they generate 
because it is of no perceived value or cannot be shared due to regulation. so, how do you value your 
data and decide whether to sell it on, invest in analytics to turn it into actionable information or stop 
collecting it at all?

some data loses value over time, such as the twitter ‘firehose’ of the 50 million daily tweets – mineable 
for up-to-the-minute consumer insights. Other data does the reverse – increasing in value according to how 
much history you have. a holistic valuation method needs to measure how unique the data is, identify how 
many other systems it can be aggregated with, establish the time-value curve for the data, and locate and 
value those external niches where the data is useful to a third party.

at each point where there is ‘data value-add’, there are privacy and liability concerns to be addressed. 
linked data can become personal data very quickly. On liability, whose fault is it that your anonymised 
patient record research in the cloud just became identifiable because of newly released third-party 
data? and who’s taking the risk on the quality of external datasets?

is your data ‘stronger together’ even where competitors are involved? in areas such as smart metering 
networking, standardising application data protocols, with the help of industry bodies, increases value for 
all parties. Others find that allowing a free-for-all open standard for their data would leave them wide open 
to attack by smaller disruptive players – for example, in mobile payments. But if your data is sufficiently 
unique, then aggregating it with publicly available data or even competitor data can add value at each step.

perhaps you have already decided to enter the ‘big data’ economy? if so, and a data aggregation point 
is business critical, make sure the external data provider’s goals will be aligned with yours for the 
foreseeable future. and design in flexibility to enable adaptation to new data as it emerges – so you 
don’t become a data point in someone else’s ‘big data’.

Jon.Edgcombe@CambridgeConsultants.com 
lucy.Rowbotham@CambridgeConsultants.com

TREAsuRE TROvE OR 
TICkINg TImEBOmB?TREAsuRE TROvE OR  

TICkINg TImEBOmB?
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ThE  
pERsONAl 
TOuCh
Two patients, both suffering from the same disease, 
receive identical drug treatments. within a few 
weeks, dan makes a good recovery – but Jean’s 
condition continues to deteriorate and she is forced 
to try several different treatments before finding 
one that works for her. It’s an all-too-familiar story – 
but one that may soon be history.

getting an effective drug treatment to a patient at the 
right time – and avoiding unwanted side effects – is a 
cornerstone of medical practice. until now, it has largely 
been based on a diagnosis of symptoms and a review of 
the patient’s history.

But that’s set to change, thanks to what is known as 
companion diagnostics. this new generation of diagnostic 
tests is designed to help doctors understand how a 
patient will respond to a specific drug. it gives medicine, 
quite literally, the personal touch.

it also gives cash-sensitive healthcare providers a 
valuable tool in their battle to manage the spiralling 
cost of healthcare. it minimises the cost of ineffective 
drug treatment – as well as cutting the extra expenditure 
associated with dealing with the aftermath of unexpected 
side effects.

given the potential savings that could result from 
companion diagnostic tests, the companies developing 
them are seeking to charge a premium compared with 
traditional lab tests. understanding the precise cost of 
developing these tests – and the commercial value they 
bring to treatment decisions – is a significant challenge 
for the diagnostic industry, and one which we at 
cambridge consultants are expert at.

James.Blakemore@CambridgeConsultants.com

low cost is a high priority when it comes to everyday 
devices – particularly in the current economic 
climate. whether it’s a television, a computer or a 
washing machine, consumers expect the maximum 
bang for the buck – and manufacturers need to drive 
down costs to maintain their margins.

today, for example, ‘broadcast grade’ audio and video 
equipment is expected in low-cost operations like 
webcasts, lectures and conferences – bringing immense 
pressure on equipment price. it means cinema-resolution 
tv cameras, and sound and vision mixers are now available 
for just a couple of thousand dollars each.

the main problem for these audio and video equipment 
manufacturers is that the professional market does not 
have the volumes to access custom chips or to command 
the lowest prices in standard components.

One way to break this conundrum is to repurpose low-
cost silicon chips – intended for high-volume consumer 
applications like mobile phones, media players or personal 
computing – into other applications.

these chips have very high levels of functionality in them, 
which we can use for professional products, whilst taking 
advantage of the low cost resulting from the volumes in 
which they are made.

some recent examples where we’ve taken this approach 
include the use of a $2 cordless telephone integrated circuit 
as the basis for a radio microphone, with our novel use of its 
built-in signal processing to deliver high-quality sound; and 
an internet radio design using a Bluetooth stereo headset 
chip as its media processor, all for under $15.

we love recycling. and we see ever-increasing 
opportunities for it.

Tim.whittaker@CambridgeConsultants.com

the hiGhs ANd lows  
of RECyClINg



the dAwN  
of A NEw eRA?
magnetic resonance imaging (mri) provides a window on the world of the human body for 
doctors across the globe. each year, about 40 million scans are performed in the us alone. 
its extremely high-resolution 2d and 3d visualisation makes it the imaging diagnostic tool of 
choice for many medical conditions. functional mri (fmri) is also becoming commonplace – 
providing fascinating real-time pseudo-colour images of brain activity.

But while mri is generally considered a harmless procedure, it can have serious consequences for 
patients with implanted medical devices. inactive implants – such as prosthetic joints and plates – are 
not an issue. most of these are now being made mri-safe by simply avoiding any ferromagnetic material 
in their components.

the real challenge comes for patients who have an active medical implant, such as a pacemaker or 
neurostimulator. for the vast majority of these patients, mri is prohibited at the moment. unfortunately, this 
group represents a large and ever-growing segment of the global population – there are, for example, more 
than five million patients worldwide with an implanted cardiac device. to make matters worse, these patients 
are more likely than the general population to have other serious medical conditions – it has been estimated 
that up to 75% of pacemaker patients could benefit from an mri scan at some point in their lives.
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so what are the safety issues of mri for patients with active implants? an mri scanner generates a very 
strong static magnetic field – up to three tesla in the latest generation of scanners. it also generates 
a magnetic gradient field and a strong radio frequency electric field. these fields can create serious 
problems, such as mechanical stresses on the implant and its parts, unexpected voltages within the 
implant, and localised heating, particularly at the tips of pacing or sensing leads. the effects of these 
can be harmful to the patient and include disrupted or inappropriate stimulation from the device, as 
well as damage to tissue or to the implanted device itself. in addition, the implant can cause localised 
interference to the mri image, limiting its ability to gather useful diagnostic data.

in their device labelling and documentation, implant manufacturers severely restrict or prohibit the 
use of mri. But it is not always easy to immediately recognise that a patient has an active implant in 
their body. there have been cases where unconscious patients with implant devices have been hastily 
subjected to an mri scan – some with fatal consequences.

to address these challenges, implant manufacturers have recently begun to introduce products that 
provide some level of mri compatibility, spurred on by a draft international standard (isO/ts 10974). 
this standard sets out the requirements and test conditions for safe use of mri for patients with an 
active implant. Besides the two extremes of ‘mri safe’ and ‘mri unsafe’, it permits an intermediate 
category, called ‘mri conditional’, which gives a device manufacturer the option to spell out any 
limitations for undergoing an mri scan – such as permissible parts of the body, maximum field strength, 
maximum duration or operating mode for the device. 

designing a system to be mri compatible is not a simple matter. two leading cardiac companies – 
medtronic and st Jude medical – have both spent many years developing their first mri-compatible 
pacemaker models. these received their ce mark approvals in 2008 and 2011 respectively. the 
modifications to both these systems were extensive – much lower use of ferromagnetic material, radical 
redesign of the leads, changes to the internal electronics, and creation of a special operating mode for mri. 
despite investing considerable time and cost in this development and verification, both the medtronic and 
st Jude medical systems are labelled as ‘mri conditional’ rather than ‘mri safe’. the static magnetic field 
is limited to 1.5 tesla, and a number of other restrictions are imposed on mri scanning.

a similar effort is now under way to develop neurostimulation implants that are compatible with mri. 
while these are less common than cardiac devices, the potential value of being able to perform mri 
and fmri on a brain fitted with an implanted neurostimulator is immense. some deep brain stimulation 
(dBs) device manufacturers are now permitting low-strength mri scanning of the head, although the 
device needs to be turned off during the scan to be completely safe. future dBs implants are ultimately 
likely to allow full-body mri scanning. the ultimate goal is to be able to fully operate the implant 
devices during fmri, without any disturbance to the device or to the images being gathered.

surgeons would relish the opportunity to perform surgery under the real-time guidance of mri. extensive 
research is currently under way into ‘mri robots’, which are surgical tools that will help make this vision a 
reality. these robots promise near-real-time guidance for intricate interventional procedures, speeding up 
the procedures and minimising the opportunity for human error. not only must mri robots overcome the 
challenges of operating within the mri fields, they must also be designed to operate in the limited space 
available in a typical mri bore. as an example, one research prototype is being built entirely from non-
magnetic materials, using tiny pneumatic motors and fibre-optic light sensors. an mri robot such as this will 
be completely ‘invisible’ to mri, allowing the surgeon undisturbed mri visualisation of the targeted tissue.

what might we see in 10 years’ time? the emerging field of optogenetics is already promising to 
revolutionise brain research, by controlling the behaviour of targeted cells with light. now imagine 
optogenetics techniques combined with unrestricted operation of neurostimulators and surgical robots, 
combined with the high-resolution brain imaging offered by mri and fmri. neurosurgeons will be able 
to directly visualise neurosurgical procedures and the effects of dBs therapy in real time – ushering in a 
new era of understanding and treatments for debilitating conditions such as parkinson’s disease.

derek.henderson@CambridgeConsultants.com
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finally, the active nfc chips in the handsets use hardware-based secure storage. previously the domain of the bank 
card chip and the sim card, this type of hardware enables a whole set of ‘chip-to-cloud’ services, allowing data 
encryption at rest on standard phone or tablet storage, with user authentication on the secure chip. we see this as a 
key enabler to unlock the benefits of secure data storage in areas such as medical records or commercial data.  

But there are barriers to the vision. One originates from the fact that there are actually three proposed solutions, 
all using the same secure nfc technology within a smartphone or tablet. these are a ‘secure element’ which is 
part of the circuit board, an nfc-enabled sim card, or an nfc-enabled microsd card. 

recognising the value of controlling the mobile wallet, the mobile network operators – favouring the sim card – 
have been in a commercial struggle with both google and apple, who prefer an onboard secure element that they 
control. the handset manufacturers support all three options where they can, and the banks (and more recently 
microsoft) support the sim solution. 

all of this means the vision of a secure mobile solution opening up healthcare, transport and cloud services to 
innovation all over the globe may have a few final obstacles to overcome. But you can be sure we’ll be there, 
pioneering the use of nfc and secure solutions in our broad range of market areas.

Jon.Edgcombe@CambridgeConsultants.com

sO NEAR ANd Not so fAR AwAy…
an elderly woman, living alone, needs to call her carer. instead of having to use fiddly buttons on her mobile 
phone, she simply holds the phone near a small sticker on the wall to initiate the call. this is just one example of 
how near field communication (nfc) could transform the way we use our mobile devices.

nfc is a set of wireless standards for establishing radio communication with mobile phones and tablets by 
bringing them into close proximity – just a few centimetres – with another device. interest in this promising 
technology is growing, in market areas as diverse as consumer and industrial products, smart metering, point-of-
care healthcare and laboratory diagnostics.

some of the immediate applications driving roll-out are mobile payments, ticketing and smart posters for 
couponing in shops. However, there are a range of other applications for the technology being considered – from 
product id serialisation schemes to anti-counterfeit measures in pharmaceuticals.

at cambridge consultants we believe the technology has a rosy future – primarily because of its differentiation 
from a number of the other ‘short-range’ wireless standards in existence.

firstly, user interfaces can be simplified by nfc-enabling a product. the smartphone interface is used rather 
than a screen and buttons on the device – with clear ergonomic and bill-of-material cost benefits. and waving the 
smartphone over low-cost nfc ‘tags’ rather than pushing keys offers undeniable simplicity of use.

secondly, the ‘user intent’ and subsequent reassurance provided by the physical movement required to bring two 
nfc devices together helps with some authentication issues in wireless networks, reducing ‘promiscuous pairing’. 
these functions are currently provided by less elegant means such as pin codes.
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the origins of the fl uorescent light bulb, for example, 
can be traced back to the 19th century. many of the 
pre-eminent physicists of the time – including michael 
farraday, James clerk maxwell, thomas edison and nikola 
tesla – made signifi cant discoveries which explained the 
principles of electrical-induced fl uorescence.

However, fl uorescent lighting did not achieve commercial 
success until the 1930s when arthur compton, working as 
a consultant for general electric (ge), wrote a report for 
ge detailing research by general electric co ltd in Oxford. 
the report enabled a team from ge to produce the fi rst 
commercial fl uorescent bulb – the mazda ‘f’ – which went 
on sale to the public in 1938.

the fi rst blood stem cell transplants were performed 
in 1959 by georges mathé. today, more than 50,000 

transplants are performed annually – mainly to treat 
leukaemia. recent advances in stem cell biology using 
cellular reprogramming and direct conversion between 
two adult cell types could help transform this altruistic 
approach to providing therapy into a signifi cant business.  

these technologies could signifi cantly expand the use of blood 
stem cell transplants beyond the treatment of blood cancers to 
the millions of people diagnosed each year with diseases such 
as diabetes, multiple sclerosis and rheumatoid arthritis.

the question then becomes when is it the right time to 
internally drive innovation and when is it more appropriate 
to hedge, using a strategy designed to achieve second-
mover advantage?

dean.griffi ths@CambridgeConsultants.com

shEddINg NEw lIghT ON INNOvATION
disruptive products may appear to come from nowhere – but they can often be traced back 
to signifi cant changes in the science and engineering underpinning existing technologies.

hOw TEChNOlOgy CAN plug ThE gAp
Electric vehicles are often hailed as the route to a brighter, greener future. But their increasing use is 
sparking a new debate on the issue of charging – not only how, but when. smart-charge technology 
has a crucial role to play in enabling the industry to embrace this potentially disruptive new world.

the prohibitively high initial costs of current vehicle batteries – 
and their subsequent depreciation as their capacity to charge 
reduces over time – means the typical ‘ownership’ model has 
to change. Battery lease models are being developed by many 
of the major players – and this new ‘usership’ model lends 
itself to the fl eet and hire-car markets. 

smart fl eet charging is needed to control concurrent 
charging of these electric vehicle fl eets to minimise the 
potential impact on the electrical grid – imagine the effect 
if, as adoption grows, all electric vehicles are allowed to 
charge as soon as their drivers arrive home each evening.

industry-standard smart-charging communication interfaces 
are in the pipeline. But, for now, the sector is focused on 
agreeing the connector type only – and not tackling the 
more complex (and smarter) data/control issues.  

we are already working on fi lling this new technology void 
– applying our expertise in smart communication protocols 
and consumer product development. By approaching the 

smart-charge problem at a systems level, we’re aiming to 
circumvent the issues usually associated with such product 
development. Our strategy is independent of all the vehicle 
manufacturers’ diagnostic and data protocols.

we believe a smart vehicle-agnostic system is the key to 
unlocking the growth potential in the fl eet electric vehicle 
market – and could help shape our future 
smart-connected world.

Tom.lawrie-Fussey@CambridgeConsultants.com



hINdsIghT is A 
wOnderful thiNG…
Can you remember what mobile phones used to be like? had I asked anyone 
five years ago what a mobile phone was, I would have received a consistent 
reply – a phone you can put in your pocket, with a keypad for dialling numbers 
and sending texts, and a display for phone numbers and texts.
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they were small and shiny. some even folded in the middle 
(for reasons i can’t quite remember). you could play music and 
simple games. the battery lasted a week. they had been much 
like this for 15 years – just getting a bit smaller and a bit shinier 
every year. recent innovations included cameras and musical 
ringtones – remember crazy frog? 

Just fi ve years on, that all seems very old-fashioned. phones on 
sale today are very different. so what happened?

five years ago, apple launched the iphone. until then, four out 
of every 10 phones sold were made by nokia and it had an even 
larger share of the profi ts. apple hadn’t made a mobile phone 
before. we all know the iphone story and how it changed the 
market. But apple’s success wasn’t obvious then. there were 
many people predicting the iphone would fail. in march 2007, 
John c dvorak wrote an article titled ‘apple should pull the plug 
on the iphone’ before you could buy one.

at its peak in 2007, nokia offered nearly 100 different mobiles 
in each market, each targeting specifi c user needs or tastes. 
these included the leading smartphones, some specialising in 
games. its mobiles were all based on platforms engineered for 
low-cost manufacturing. as user requirements appeared stable 
and the market very competitive, nokia focused on reducing the 
cost of production. in 2006, an article in Businessweek titled 
‘nokia’s magnifi cent mobile-phone manufacturing machine’ 
raved about how “the savvy manufacturing and logistics that 
allows the finnish giant to churn out 900,000 handsets a day 
also gives it a strategic edge”. But consumers weren’t buying 
manufacturing excellence. as nokia has now learned.

for 15 years, handset suppliers knew what users wanted from 
their phones. they competed predominantly on price and form 
rather than function. smaller in size, longer battery life, lower 
cost were the drivers that kept the market evolving. a strong 
brand helped sales. But this was evolution not revolution.

apple’s iphone was innovative. it was big – bigger than most other 
phones. it had a short battery life. it came in only one model 
and one colour. it was expensive. it was only available from one 
selected operator in each country. it didn’t even have the latest 
phone technology – it was 2g only. But the functionality it did have 
was easy to use. it included an ipod with music available from the 
itunes store. and, in a year, it supported apps from itunes as well. it 
stood out from the crowd and won hearts and minds.

so was that it, was that game over? arguably it was what 
happened next that would prove to be the biggest factor 
in changing the mobile market. mobile was already a very 
competitive market, so how would the competitors respond?

samsung, which had grown to be number two, reacted quickly. 
it adopted a fast-follower strategy and developed its own range 

of smartphones. google, previously not specifi cally in the mobile 
business, saw an opportunity to extend its business, and bought 
and developed the android operating system, which it made 
freely available to anyone. samsung, motorola, sony ericsson 
(now sony), Htc, lg and others jumped on board and produced 
android phones that were initially very poor copies of the iphone 
but, learning as they went, became very credible competitors.

Before touchscreen smartphones emerged, nokia was number 
one in the mobile market both for profi t and handsets sold. 
today, the highest profi t is made by apple, and samsung has 
passed nokia to sell the most handsets globally. samsung has 
recently introduced an even bigger smartphone – the note – 
which contributed to its growth. this move, counter to wisdom 
prior to the summer of 2007, is an innovation that just six 
months ago seemed risky to many commentators but has helped 
samsung to be number one.

nokia is sadly making more layoffs. for a long time it appeared to be 
in denial – denying the innovation and stating that it sells the most 
smartphones. later nokia came to accept its situation; its chief 
executive wrote to staff to say: “nokia, our platform is burning.” 
it decided to work with microsoft which, while credible in pc/it 
software, has few followers in mobile. nokia is arguably three years 
late to the game. its manufacturing cost advantage is of limited 
value in the high-margin, high-performance game that apple and 
samsung are playing where they have created high demand for their 
products. nokia’s share price today is 5% of its peak value in mid-
2007 and its debt has junk status. is it all due to lack of innovation? 
nokia certainly took its eye off the ball, and was then too slow and 
indecisive to react. nokia had many innovations that led to cost 
competitiveness but few that led to differentiated user experience.

samsung arguably reacted to apple’s move fastest and with most 
energy and has gained the market share that such behaviour 
creates. nokia is not the only loser but its fall is more apparent 
because of where it has fallen from.

is it too late for nokia? that remains to be seen. late entry 
makes the job of exciting customers much harder. to regain 
the leadership needed for profi tability, it will need to create 
something desirable that others can’t easily match – it will need 
an innovation that can change the market again.

in any market, leadership is no guarantee of future success. 
innovations change markets, create new value and deliver 
competitive advantage – but they can also create signifi cant 
losers. Being fi rst allows clarity of thought. when faced with 
innovative competitive threats, denial won’t help. making 
the best reaction can lead to success – but only where rapid 
execution and delivery of quality products are achieved.

Tim.Fowler@CambridgeConsultants.com



tHe secret  
Of success
How do you get the ‘wow’ factor into a product? what is it that takes a 
solution to a problem and transforms it into something that users love, 
need and want? the secret ingredient is design.

design is a way of thinking and a discipline of working – and 
gives structure to the randomness of creative activity. at 
cambridge consultants we start by understanding the user 
through observation and conversation, during which we go beyond 
the direct functional requirements of the product to explore the 
psychological, emotional and social factors that matter to the user.

following this exploratory stage, design remains an important 
partner in every subsequent activity. it is (relatively) 
straightforward to engineer solutions that address the user’s 
problems – there are technical requirement specifications against 
which each solution can be measured to see how successfully 
they perform. and working in this way will produce a solid 
solution… but there is the potential for it to be so much more. 
add in good design, and the product can have the ‘X factor’ 
which lifts it to a new level.

the old example of the imac describes this perfectly. Before the 
imac, computers performed adequately. they were engineered to 
be fast, efficient and cheap. users were unwilling to pay more for 
one computer over another because they all essentially performed 
similarly, did the same job, and were all housed in the same beige 
boxes. then came the imac, and everything changed overnight.

suddenly users had a choice. they could continue using computers 
which performed adequately or they could pay a little more and 
own something which spoke to their soul. and it did this because 
the design connected the complex engineering to the user in an 
understandable, and human, way. this is the power of design.

the auto-injector is another example. it can be a scary concept 
for many users – it is a step up from a manual injection with a 
needle and syringe but a poor replacement for the gentle touch 
of a nurse. and one auto-injector can perform very much like 
another. a well-engineered solution will insert the needle and 
inject the drug as quickly and painlessly as possible but this 
doesn’t address the user need – to inject oneself with as little 
stress, fuss or pain as possible.

adding good design into the equation can mean the additional 
extreme emotional, psychological and, in some cases, social 
factors are tackled as part of the design process, and can be 
mitigated, minimised or removed. removing the stress from the 
process can have enormous knock-on effects for the user and for 
our clients, who experience improved compliance.

we are all consumers, and we face an ever-growing range of 
choices in the products that vie to become part of our everyday 
lives. as a result, we are becoming an increasingly savvy, but 
fragmented, market as we each become more skilled at filtering 
out the products which don’t speak to us, and honing in on the 
ones that do.

the skill of design is in translating those idiosyncratic ‘wants’ 
into usable products that meet the needs of an audience that  
is as wide as possible, while seeming to speak to each user’s  
soul individually.

martin.dinnage@CambridgeConsultants.com
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tuRNiNG red tape iNto A GReeN liGht
very few business activities are without regulation of some kind. whether you’re 
developing a groundbreaking medical device, a $25 computer or financial services, 
regulations play an increasing role in specifying what must – or must not – be done.

regulations exist for many reasons. within the european 
union (eu), for example, our desire for free trade creates 
regulations for efficacy, safety and compatibility. so, as 
a project manager in charge of the development of a new 
product, where do you start?

identify relevant regulatiOns
compiling the set of regulations that applies – or potentially 
applies – to your project can be a lengthy task. you may want 
advice from your compliance officer – or external advice – 
especially if you are entering a new market or territory or 
are developing a new type of product. your product may be 
subject to eu directives, national legislation, international 
(harmonised) and national standards, industry regulations, 
local regulations or more!

Once you have this list, study the regulations carefully. many 
– such as eu directives and related harmonised standards – 
define classifications where your obligations change depending 
on your product’s capabilities and application area. even 
agreeing on the correct classifications can be complex and 
may require technical judgements to be made.

understand tHe implicatiOns fOr tHe 
prOJect
the product design will undoubtedly be affected. But you 
may also be required to structure your project or team in a 
certain manner – for example, to achieve independence of 
design and verification activities. typically the project plan will 
identify specific activities such as failure modes and effects 
analyses (fmeas) and reviews which may be required to help 
demonstrate compliance.

in the eu, the statement of compliance with applicable directives 
is made with the ce mark and declaration of conformity. in 
many cases you are able to self-certify. However, in more strictly 
regulated markets you must involve a notified Body in the 
conformity assessment process. further procedures such as type 
approval and effective quality control measures may be needed. 
understanding this process is essential.

ultimately, regulation implies effort. although standards may 
be clear about requirements, implementation and verification 
take expertise and time. experience and best practice when 
operating in regulated markets can be encapsulated in a quality 
system. together with the project plan, a documented quality 
system provides a framework in which a project operates and 
can prevent a regulated market becoming a minefield.

given the pervasive nature of a quality system on a project, 
it’s clear that understanding the implications of regulation 
must be performed at the start – and should be reviewed 
periodically. early consideration of regulation allows 
characteristics such as quality and safety to be an intrinsic 
part of a project, and will lessen timescale and technical risks.

although a good quality system is essential in many situations 
– and is best practice in any case – the project manager 
should not let the existence of a quality system become a 
substitute for professional engagement with the issues at play. 
thinking beyond the requirements of a quality system will give 
better results and can be used to enhance the quality system 
itself – for everyone’s benefit.

martin.Cooper@CambridgeConsultants.com
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