





Positioning New Zealand’s Research and Education Resources
Future foods, future needs: The challenges for science

Food production, processing and distribution today are not
meeting the world’s needs and must do better. Science today
has some of the answers and at least understands most of the
questions. There are a lot of new opportunities, but much needs
to be done.

Not enough food

How are we going to feed the world? The Food and Agriculture
Organization (FAO 2010) estimates that 1.02 billion people were
undernourished worldwide in 2009:

There are more hungry people than at any time since 1970,
the earliest year for which comparable statistics are avail-
able. Hunger has increased not as a result of poor harvests
but because of high domestic food prices, lower incomes
and increasing unemployment due to the global economic
crisis. Many poor people cannot afford to buy the food they
need.

This figure from FAO only takes into account energy (i.e.
calories). There is a further problem concerning protein nutri-
tion that is not well understood: while some people have enough
calories, they do not have enough protein, or enough quality of
protein. Others consume protein to excess. At the Riddet Insti-
tute we have begun some work together with the FAO in Rome
to try to understand the size and scope of this problem.

The nutrition problem is getting worse, rather than improv-
ing (Figure 1). World production today could meet all needs
today, but distribution of wealth and resources, and political
interference are preventing it.

There is a trade-off between land use, energy, water and
food, and intensive food production is needed to feed the world
(Figure 2).

Energy: Intensive food production requires use of fertilisers
and irrigation as well as mechanisation of farming processes.
All these require a lot of energy, usually from fossil fuels.
The recent attempt to solve the sustainable energy problem
with biofuels resulted in a reduction in food production and
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Figure 1. Number of undernourished in the world, 1969-71
to 2009 (FAO 2010).

Figure 2. Tensions between water, energy, land, and food.
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exacerbated the food supply problem. Fertiliser produc-
tion, particularly of nitrogenous fertilisers, needs a lot of
energy.

Water: Irrigation requires energy for distribution (and for
desalination in some cases). Conversely, use of water for
hydro-power generation can make water unavailable for
irrigation. New Zealand is relatively unsophisticated in the
management of water because we are blessed with adequate
water in most areas.

Land: Loss of land due to population growth (urbanisation),
desertification and salination are reducing available area.
Retention of rainforest for ecological reasons means new
land is not being brought in.

Some key facts

World population is expected to be 9.2 billion by 2050. Estimates
of'about 9 billion are fairly firm and generally accepted. This will
require a doubling of present food production (FAO 2010).

It requires about 0.5 (£ 0.3) ha cropland to feed a per-
son. This land estimate is based on an East Coast US diet.
Variation is due to animal content and fat content, with
convergence of all diets at higher fat (Peters et al. 2007).
The current world agricultural area is of the order of
4 billion ha (FAO 2010) — enough to feed 8 billion if intensively
farmed.

Water is required for all food production; 1 kg of grain re-
quires about 1000 L water, and 1 kg beefrequires 43 000 L water
(water values based on US figures, Pimentel ef al. 2004).

New Zealand is a major global exporter of water and exports
more water equivalence in livestock products than any other
country except Australia (Table 1). Trade in water-intensive
food products is very important in the developed world and a
major source of competitive advantage for New Zealand. What
will be the effect of climate change on the water supply for New
Zealand and for other food-producing countries?

Challenges to science

Grow more food sustainably

Growing more food and doing so sustainably will require some
or all of:

e More land/better use of land.
e More fertiliser/better use of fertiliser.
e Precision agriculture to minimise waste.

e Control of losses: denitrification in soils; methane production
in soil and in ruminants.

e Irrigation — better management of water. Manage the
weather? Samuel Clemens (Mark Twain) is reputed to have
said more than 100 years ago, ‘Everybody talks about the
weather, but nobody does anything about it’. Nothing has
changed. The vagaries of the weather cause major losses
through droughts and floods. We still don’t understand
enough to alter the weather. Chaos theory provided some
important insights, but not enough to be effective.

e More efficient plants, including drought-resistant plants
— use of existing species and development of new
cultivars.

e More efficient animals.

e Crop-based for animal

products.

replacements

Table 1. Livestock virtual water exports and imports (Gm°)
(1995-99 — all countries) (data from Chapagain & Hoekstra
2003).

Country Export Place Country Import Place
Australia 146 1 Japan 112 1
New Zealand 7 2 Italy 93 2
USA 62 3 Hong Kong 46 3
Canada 48 4 Russian Fed 39 4
Argentina 33 5 Korea Rep. 35 5
Ireland 31 6 Taiwan 29 6
Denmark 28 7 UK 20 7
Netherlands 24 8 Indonesia 15 8
Uruguay 23 9 Mexico 14 9
France 22 10 Philippines 14 10

Grow food that does more
We need to produce food with a better nutritional balance:

e plant protein more like animal protein (balance of essential
amino acids);

e protein/energy balance;
e micronutrient accumulators.

We need food with better keeping properties (less
waste), with resistance to spoilage and pathogens, and
retention of nutritional values during storage and pro-
cessing.

Many staple crops have antinutritional factors and toxins
that can affect nutrition and require processing to remove or
destroy them. Removal of phytotoxins and antinutritional fac-
tors (i.e. develop cultivars that don’t make them) would increase
food value.

Better bioavailability will increase nutritional value. Work
done at the Riddet Institute on the rate of digestion of starch
from navy beans (used in baked beans) as autoclaved beans (as a
paste), bean flour and bean starch (Figure 3) shows rapid starch
hydrolysis for pure starch and bean flour, but slower hydrolysis
to a lower maximum value for autoclaved bean paste. The natu-
ral structure in beans causes slow release of energy (available
glucose), which is good, but only about two-thirds of available
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Figure 3. Bioavailability of starch from navy beans
(Berg 2010).
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energy becomes bioavailable. Different processing could have
the same nutritional effect as a 50% increase in intake.

Challenges for science and society

Acceptance of genetically modified crops

Genetic modification offers the potential to improve crop at-
tributes such as salt tolerance, drought tolerance, pest resistance,
keeping qualities, nutritional balance (e.g. ‘golden rice’, geneti-
cally modified to biosynthesise provitamin A in the endosperm),
and absence of toxic phytochemicals.

Nitrogen fixation

Biological nitrogen fixation can go a long way to offsetting the
high energy cost of fertiliser. However, only legumes and a few
commensal systems can fix nitrogen. In the New Zealand pasture
model, nitrogen is fixed by clover. It is only by animal inter-
vention —the animal eats the clover and then urinates — that nitro-
gen is transferred to other plants. The dream of getting nitrogen-
fixing cereals and grasses has been around for more than 50 years
— but we are no closer today than ever to achieving it.

Not the right food

There is a major malnutrition problem with populations where
the availability of food is not an issue. However, the wrong sort
and amount of food is being consumed.

Metabolic syndrome

The metabolic syndrome is a combination of overweight,
cardiovascular disease, hypertension, and diabetes. It is a global
problem, not just in western societies, e.g. it is becoming preva-
lent in China. It is a result of not only too much food, but also
the wrong food. Substituting carbohydrate for fat has promoted
obesity. High-fructose corn syrup has been implicated, but the
mechanism and extent of effect is unclear. Rapid release of
sugars, e.g. from processed foods, causes undesirable metabolic
responses and lack of satiety response, whereas slow release of
sugar is more natural and satisfying.

What is needed is a better understanding of food—energy
balance in the body, and new understanding of the mechanisms
of satiety.

Micronutrient malnutrititon

More than 2 billion people in the world today may be affected by
micronutrient malnutrition of various kinds, the most prominent
being (FAO 1997): iodine — 600 million affected, 1.6 billion at
risk; iron — 2.1 billion affected; vitamin A — 2.8 million affected,
250 million at risk.

In the case of iodine nutrition, 14 countries in the world
suffer from moderate (20—49 pg/L) to severe (<20 pg/L) iodine
deficiency, and New Zealand is among 40 countries suffering
from mild (50-99 pg/L) iodine deficiency (de Benoist et al.
2004).

Goitre has been a traditional problem in New Zealand.
Iodised salt was introduced in 1939 and by the 1950s iodine
deficiency was almost nonexistent in New Zealand. In a study
reported by Skeaff et al. (2002), the iodine status of three hun-
dred 8- to10-year-old schoolchildren in Dunedin and Wellington
was measured in 1996 and 1997. It was found that 3.6% had
urinary iodine levels less than 20 pg/L (severe), 31% less than
50 pg/L (moderate), and 80% less than 100 pg/L (mild iodine

deficiency), respectively. An incidence of goitre greater than 5%
is considered endemic, and 11.3% of the children had thyroid
volumes greater than the upper limit of normal. Likely reasons
for this decline in health are: a move from home-made to com-
mercially manufactured foods; a move away from iodised salt
in the home; and removal of iodophors (which left traces of
iodine in dairy products) in the dairy industry.

Not the best food

Food for health and wellness

A report outlining the expected future of functional foods in
the USA was developed for Coca-Cola, but has been publicly
released by both Coca-Cola and the Institute for the Future
(Distler et al. 2008). The leading prediction, based on extensive
survey and analysis was:

Wellness goes mainstream: Consumers are recognising
wellness as a dimension beyond ‘not sick’to include overall
physical, mental and spiritual wellbeing. The concept of
healthy food is moving beyond niche.

Functional food
A food can be regarded as functional if it has beneficial
effects on target functions in the body beyond nutritional
effects in a way that is relevant to health and well-being
and/or the reduction of disease (Diplock et al. 1999).

The global functional foods business is estimated to be
worth US$50 billion and growing by 8-10% per annum. There
is an opportunity for New Zealand to develop, prove and sell
high-value specialised functional ingredients. However, there
are new claims of functional foods every week, and there are
legislative issues around them. An important future develop-
ment will be more stringency around functional claims. This
will lead to greater consumer confidence, but will also place a
greater burden on food manufacturers.

As an example, the omega-3 long-chain polyunsaturated
fatty acids are an important class of functional food ingredients.
In particular, eicosapentaenoic acid, commonly known as EPA,
and docosahexaenoic acid, commonly known as DHA, are
important for good health. Both EPA and DHA come mainly
from marine foods, typically fish oils. These fatty acids have
been implicated in cardiovascular and brain health, although
some results are still controversial.

Personalised nutrition — Nutrition information gets
customised

With the expansion of knowledge about individual genetics and
epigenetics, increased information about specific benefits of par-
ticular foods and an increasing awareness of personalised health,
consumers will require a more personalised nutritional message
and balance in their food (i.e. personalised nutrition).

Mass customisation will be an important approach towards
personalised nutrition. The POSIFoods project (Point Of Sale
Individualised Foods), a joint project of Riddet with Fonterra
and BASF, was an early attempt at this (Boland et al. 2005,
Boland 2008), and may point the way to future developments.
Personal preferences and circumstances, and ‘i-power’ will also
drive the demand for personalised nutrition.
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Some emerging science

Designing structured foods for health
Bioavailability
Bioavailability is about two things:

(1) Getting all of the nutritional benefit from the food (e.g. navy
bean starch mentioned earlier).

(2) Rate of release — important for managing satiety and
obesity.

Foods produced by Nature are organised hierarchically
from molecules and assemblies into cells and tissues. Fibrous
structures, fleshy materials, encapsulated embryos and complex
fluids provide textures, sensory qualities and nutrients, and they
regulate the rate of nutrient delivery and metabolic responses.
A spike of nutrient in the digestive system is usually not good:
steady release over a period is better and more reflects the ef-
fect of natural foods.

All foods pass through a common unit operation, the GI
[gastro-intestinal] tract, yet it is the least studied and least
understood of all of the food processes. (Norton et al.
20006)

Understanding the mechanisms and kinetics of the digestive
system in response to the foods we eat is the most important
aspect of food science today. In particular an understanding of
kinetics of nutrient release will be important.

Nanostructures

Nanotechnology is an important emerging area of technology.
Natural foods have naturally occurring nanostructures. These
can be mimicked to manage nutrition, controlled delivery of
nutrients, and protection of vulnerable components.

The casein micelle (Figure 4) is a naturally occurring nano-
structure that allows ‘packaging’ of dense nutritional protein and
calcium at a level far higher than its natural solubility. Nano-
structures are often deconstructed during processing. Smart food
manufacture of the future will be able to make new structures at
all scales to create new nutritional and functional value.

e
160 nm

Figure 4. Casein micelle (McMahon 2010).

An example of use of nanostructures to deliver high-
quality omega-3 oils is a patented process involving emul-
sification of fish oil, using a complex protein mixture as a
surfactant. The protein mixture forms a thick, complex mixed
protein interfacial layer that stabilises the oil droplets. The
protein layer also has anti-oxidant properties, thus protecting
the polyunsaturated fat from oxidation. Additional unadsorbed

protein binds iron, giving additional protection from oxidation
(Singh et al. 2005).

Food synergy

Nutrition has until recently been considered as the sum of nu-
trients ingested. It is now clear that relationships between nu-
trients (and other food components) are just as important. Food
synergy looks at the interactions between food components:
within a food or food ingredient; in a meal; and even between
meals that are close together. We don’t eat foods singly or even
by single sector. Despite this, much food research is carried
out and funded by sector. We eat meals that typically contain
arange of manufactured and whole foods, and from a range of
production sectors. The interactions between these components
in the digestive system are important and just beginning to be
understood.

For example, eating kiwifruit with other food changes
digestion. Kiwifruit contain an enzyme called actinidin that
aids in digestion. When food proteins are consumed together
with kiwifruit, digestion in the stomach is enhanced (Figure
5). These proteins will eventually be totally digested in the
small intestine, but digestion in the stomach changes the stage
and rate of delivery of nutrients during the complete process.
It may also affect the generation of peptides with functional
food properties.

Conclusion

New initiatives will be needed to feed the world by 2050. These
will include novel crops, less waste in the food chain, replace-
ments for animal-based foods, precision planning and cropping
to give balanced production for balanced global nutrition.

Better food offers better quality of life for the developed
world. This will be achieved through:
o functional foods improving health, wellness and beauty

e protection and delivery of nutrition through nano-
technology

e food synergy achieved by managing the meals we eat, and
e personalised nutrition for better health.

There are important new opportunities for food, based on
new knowledge. New Zealand is an important net producer of
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Figure 5. Effect of consumption of kiwifruit on % digestion
of food proteins in the stomach.
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food, particularly of protein. To address future food production
needs, we must engage vigorously in the development of new
knowledge. This will require a strong base of agri-food research,
development and education to position ourselves as a world
leader in knowledge-based food production. This will require
collaboration locally and globally. The Riddet Institute is an
important linkage between the main food research groups in
New Zealand, and offers the breadth of disciplines and critical
mass to take advantage of these opportunities. It has important
global networks in food science, in particular with the University
of Wageningen and Wageningen UR through a recent bilateral
agreement, and through the International Food Research Col-
laboration — a collaboration between New Zealand, Australia,
the AFMNet in Canada, and the EU.
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Positioning New Zealand’s Research and Education Resources
A university perspective on future food production

The Netherlands is generally regarded as the agri-food inno-
vation leader in the northern hemisphere, while, half a world
away, I like to think that New Zealand leads in the south. It is
great news that Wageningen University has chosen Massey
University to collaborate with on a project centred on protein
studies that will tackle global food supply problems —and I am
pleased that work on the foundations of that project, which is
named ‘Proteos,” has begun at the Riddet Institute.

New Zealand has long been a land of milk and honey — even
though we might well now phrase that as, mainly milk! Milk
now earns >$10 billion annually — and is growing steadily;
honey is still earning <$1 billion but is growing fast — watch
this space! Seriously, our agricultural abundance has been our
rock, the single most compelling comparative advantage we
have, and still the brightest hope for our future growth.

Agriculture and food research were in their zenith when |
was a young student at Massey studying agricultural science,
and the country was congratulating itself on the prosperity
generated from our primary produce. Then for decades agri-
foods became unfashionable, and during initiatives such as the
‘knowledge wave’ new tech industries based on ICT, biotech
and creative arts were to be our saviours. Had the focus been on
using these as a means of adding value to our agri-food sector
we may have had more success. However, the wheel has turned
yet again and our pastoral and food sectors are once more seen
as key drivers of economic growth. We are in the midst of a
global biological revolution focusing on scientific excellence to
produce high-value foods. Is New Zealand putting its resources
into this so we can compete? Are we up with the play - or are
we seriously wanting?

We don’t appear to have made much progress in terms of
our views on agri-foods. Based on our exports, we are still stuck

R. Ballard
Massey University, Palmerston North 4442

in the mindset that commodities are enough to generate a good
income. Other countries have moved on and, through consid-
erable investments in science, have added real value to their
food products. Money is being made with the help of the new
sciences — genomics, proteomics, metabolomics, immunology,
nanotechnology. We have to get on with it. We can’t afford to
be stuck in the mud.

You may ask what is the urgency. What has changed?

New Zealand feeds around 20 million of the world’s popula-
tion, or five times our own. However, because food is in abun-
dance here, perhaps we have become insulated from what is
happening globally. Are we really fully aware of how important
food is going to be in the next 50 years and what pressures are
on world food supplies?

Agri-food systems today face global environmental change,
agricultural intensification, concentration of production, water
shortages, value chain volatility, regulation and urbanisation.
So many problems. We have growing consumer reaction against
highly processed food produced with heavy agro-chemical
inputs; and an unbalanced food distribution system. Some
analysts have likened the whole food system to an hourglass
— there are billions of consumers at the top, a small number
of multi-national food companies in the middle, and farmers
and food producers at the bottom, who absorb most of the risk
for low rewards, and who are at the mercy of nature and trade
policies.

What does it mean globally? Five and half billion of the
world’s 6.5 billion people live in developing countries and more
than half of these people live rurally, producing food. Most of the
world’s trade barriers are for agri-products. One third of OECD
agricultural production is protected. Government subsidies to
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farmers have driven down world prices for commodities such as
sugar, milk, and beef and in doing so have undermined produc-
tion and growth in developing countries.

Now, the world’s population is set to rise to 10 billion in
the next 50 years and experts agree there will be increased
chronic hunger as nature and population squeeze the capacity
to produce food.

In contrast, in the developed world, markets have become
much more demanding in terms of food grades, standards and
health effects. Thirty eight percent of people in the USA make
food-buying decisions based on how responsibly they perceive
that food is produced. Again, I note that in New Zealand many
still believe we should focus on production and it is only a few
groups and individuals who are beacons of change, calling for
a push to produce smart foods that promote health, and value-
added foods for those markets that can pay a premium. This is
one avenue we must go down. While New Zealand still has the
potential to further increase the volume of its food production
— so playing a role in offsetting and alleviating world hunger,
our own economic development will be more reliant on adding
value to our food products.

There are other areas where our scientific expertise can con-
tribute to a world facing a food crisis. The biggest issue facing
the agri-food sector is long-term sustainability. The problems
of hunger, a changing environment, limits to technology gain,
land degradation, and food safety and nutrition become global
problems for all of us. Food is rapidly becoming a political
problem and we are all involved in these issues and in the need
to find solutions.

In the past, science has concentrated on better production
methods — fertilisation, mechanisation, plant breeding, molecu-
lar genetics, irrigation technologies and so on. However, there
are now bigger issues at stake than straining to get marginal
increases in production. Technology alone cannot solve the
problems in the global food chain.

Some of the world’s experts are calling for an interdisci-
plinary and integrated mode of enquiry where agri-science is
not just ‘a science of the parts’ — long-term sustainability also
involves ecological, economic, and social perspectives. When
different people or different institutions look at a problem from
their own angle and then merge their viewpoints, the potential
is there for inspired solutions. We must all be better connected
across disciplines and organisations for the best results.

Universities by their very nature are multi-disciplinary. They
were founded as a united collection of disciplines not as a set of
separate schools in different locations. A university is a superb
model of integration with a big-picture focus. It is not rooted in
the here and now and in the accepted way of doing things — its
inhabitants are continually stepping back and looking for other
ways to solve problems.

Science must also operate via collaboration, where the
exchange of previously unrelated information can produce in-
novation. Universities are experts at this and in fact that’s what
makes them unique in the area of R&D. That broad sharing of
information, that diversity, are what produces creativity.

Universities in the 21 century have changed considerably
in terms of their involvement in policy and current affairs.

Universities have now, I believe, accepted a third mission in
life in addition to their traditional research and teaching roles
—economic development. Knowledge-based innovation and the
government drive to improve overall economic performance
have meant universities have become key players in economic
development — and they have willingly taken on this role.

I think that some universities have shied away from openly
saying that they are engaged in economic development — for
some, providing benefit to a few commercial entities is an-
tithetical to social benefit. But universities such as Massey
and Lincoln have accepted this role and in fact embraced it in
the agri-foods sector. There cannot be a large gap between a
knowledge-based society and a university with a large emphasis
on science. Moreover, the content and format of our teaching and
our research are continually realigning with policy directions.

So universities:

— not only have the long-term vision engendered by the
research focus, where knowledge is continually being added
to; and

—not only produce graduates versed in the skills of knowl-
edge production;

— but also, as inventors, they can transfer knowledge to in-
dustry for immediate use via the products of their research
and the production of skilled graduates.

It is the university’s capacity for knowledge transfer that
excites governments who want science-based economic devel-
opment. They want the human capital and the innovation that
can help new firms establish. However, universities are much
more than this in terms of economic utility. It is the longer view,
the capacity for multi-disciplinary engagement that will provide
the real gems for the future.

What about our colleagues in other organisations? There
are differences between scientists working in universities; in
Crown research institutes, and in industry. The organisational
structures, cultures and missions are different, as are the income
streams, and the work is done from different perspectives. To
fuel that innovation spark and to move forward together, we
need ways to increase the interactions between industry and
public science, and between the three kinds of science provid-
ers. Barriers must be broken down that block co-operation. I
believe there is a role for new organisations where science and
business are integrated. Public and private must interact much
more if there is going to be a true push for innovation across
the agri-food sector.

An impediment to this collaborative, integrated vision has
been the competitive science system. I congratulate the authors
of'the recent report from the Crown Research Institute Taskforce,
which recommended less emphasis on contestable processes.
The report was heartening in its views on further collaboration,
but now we need to see some action in reforming the science
funding system and the cultures which have developed under
the competitive system. In this regard the university research
funding programme, the performance-based research fund
(PBRF), with its focus on the individual and publications in
highly rated research publications, is also an impediment to
collaborative research — particularly that with industry scientists.
To get the critical mass in New Zealand to undertake world-class
new biological sciences we do need some significant changes.
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We are seriously wanting when we line ourselves up against
other countries. We need to be happy with the answers to ques-
tions such as:

o Are we developing the right expertise in our universities?

e Are we maximising our limited resources in agri-science?

o Should we roll up these resources together, like other coun-
tries like the Netherlands and Denmark have done —and they
are larger than New Zealand?

We also have to ask ourselves as a country if we are striving
for true excellence or are we content with second-best? We are
here today at the invitation of the Riddet Institute, a Centre of
Research Excellence (CoRE), the only one in food. Is a CoRE
a good model and, if it is, do we need to expand them or create
more of them? What about CoREs in plant breeding, animal
biology, or stem cell research? The Riddet Institute is a world-
class centre, but only one weapon in what should be a whole
artillery at this very top level. These are questions we should
be debating around a table and looking hard at because the time
for complacency has long gone.

Apart from contributing to innovation through research,
universities have an obligation to teach. In OECD countries
the number of science and engineering graduates is falling, just
when the demand for scientific innovation is increasing. The
call for governments and industry to increase R&D spending
will require new researchers. However, it is not enough to be
able to pay for them. We have to have the people who want to
take up these roles.

We have to examine the causes of why science, and in par-
ticular why agri-science, is unattractive to school leavers:

e s it the curricula in schools and universities?
e s it alack of talented teachers?

e Does our society accord suitable status to scientists
and engineers or are they the poor cousins of the other
professions?

e Do science and progress frighten people?

A university is particularly well placed to discover the
reasons for poor uptake of science careers and even better
placed to offer inspiration. We have to generate some of the
excitement about the sector in the hearts and minds of more of
our young people.

This challenge is an example of how a university can draw
on its diverse disciplines to solve such issues. There is a role for
sociologists perhaps to look at what makes healthy rural com-
munities and positive perceptions of agriculture, particularly
among city dwellers. Perhaps it is their task to design initiatives
to help attract and retain students in the agri-food area.

As outlined in our recently published Agri-Food Prospectus,
Massey’s intentions are to investigate the significance of the

agri-food industry in New Zealand school curricula; provide
quality distance education for those in rural communities; find
out why high-school students are drawn to a career, or not,
in agri-food science, and design initiatives to excite the next
generation. Industry has a role to play here also. We have not
seen a high level of pro-activity to draw young people towards
technology careers in their industries.

So where do we go from here? As I have said, universities
have a leadership role in ‘yet to be applied’ research, a role in
providing policy makers with information about sustainability,
arole in transfer of knowledge to industry and in educating the
next generation.

University researchers are globally connected, up with the
latest research, and connected to each other. However, to maxim-
ise our contribution to economic development we must increase
our connectivity with other research providers and industry —and
turn this connectivity into integrated action around key focus
areas driven by a clear agri-food sector strategy.

It is imperative that we foster innovation in our most im-
portant sector, or New Zealand will not get the economic gains
that we are all seeking. A lot of new thinking is going on in our
CRIs and universities and industry. The question for us today
is how can we harness it effectively to bring about change?
How can we add value without being impeded by the lack of
a single vision and unnecessary competition, duplication, and
fragmentation?

I believe we need to have our producers, processors, market-
ers, researchers and Government agree upon a clear and forward-
looking strategy for the agri-food sector. Then, in support of
this, bring together, in a formal way, the best minds and the
best facilities in the country to deliver a coherent, consistent
and integrated agri-food research and development effort.
We may need to look no further than the Wageningen model
— with some adaptations to fit New Zealand — for a means of
achieving this.

It is very apparent to me that in terms of a theoretically de-
sirable positioning of New Zealand’s research and educational
resources to optimise our long-term returns from the agri-food
sector, our current situation has suboptimal institutional, gov-
ernance, cultural and funding arrangements.

We need to get off the sheep’s back or the butter and milk
powder gravy train and discover where the real opportunities
lie. Only then will we re-enter another golden age of prosperity
based on our natural advantages — temperate climate, good soil,
and very adaptable people. To make this happen we must all
ensure that this Agri-Food Summit is not just seen as another
‘talkfest’.
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Closing address

It is my great pleasure to close this most stimulating day with
some comments. [ appreciate that in this room we have together
the key people who can make a real difference to the food indus-
try in New Zealand. I would especially like to acknowledge the
presence of Dr Dijkhuizen and the contingent from Wageningen
University, and Hans Ramaker from the New Zealand Embassy
of the Kingdom of the Netherlands, and the Members of Parlia-
ment here. Together you have created a most memorable day.

We have heard from seven speakers, each providing a differ-
ent perspective in terms of our research capability and our edu-
cational facilities to fully exploit our potential in agri-food.

We must make the transformational changes that are needed
to ensure we do.

It is particularly important also that we work hard to grow
our collaboration network internationally and ensure that the
opportunity to take advantage of our close ties with Wagenin-
gen University. This is a time to show just what good partners
we can be.

New Zealand is in a very fortunate position to be able to grow
in an area that is so natural for us. As the world’s population
continues to grow, so does the demand for food and protein.

As developing countries lift their standard of living, the
demand for protein is increasing disproportionately.

New Zealand is, foremost, a producer of protein. In recent
years, the food industry in New Zealand has been referred to as
a sunset industry. So many commentators have dismissed the
growth in value of our primary industries as insignificant to the
overall New Zealand economy. I believe that people are now
beginning to realise the value of not just feeding the rest of the
world, but the value of food itself to the health of the nation
and to the growth of our export economy. The obesity epidemic
and the poorer health of young people have been triggers for
world food scientists to research foods that can promote health
and wellness.

Jim Watson
Chairman, Riddet Institute

The mission of the Riddet Institute is to bring together the
best expertise in food science to provide research that will un-
derpin the future prosperity of our food industry.

Its new status as a Centre of Research Excellence (CoRE)
will allow it to be more influential. I can only applaud the very
fine leadership provided by two visionaries, the co-directors of
the Riddet Institute, Distinguished Professor Paul Moughan and
Professor Harjinder Singh.

They are unique. They are bringing together New Zealand’s
agricultural science, food science, nutritional science and the
new genetics, to capture leadership as developers of smart
knowledge-embedded foods and specialised food ingredients.

The lesson from today is a simple one. The people in this
room are the key to ensure we go forward positioning our nation
to grow our research capability and our educational facilities to
fully exploit our potential in agri-food and contribute in a major
way to a healthy economic and social future in New Zealand.

Dr Jim Watson is well known in New Zealand scientific and business circles as the founder and
CEO of Genesis Research & Development, a past-president of the Royal Society of New Zealand,
and past Chair of the National Science Panel. He has had a long career in Health Sciences and
has held professorships at the University of California, Irvine, and the University of Auckland. He
may be contacted at jim@caldera.co.nz
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One-day conference
Re-setting Science and Innovation for the next 20 years

Thursday 21 October 2010
Wellington Town Hall, Civic Suites, 2nd floor, 111 Wakefield Street, Wellington

BACKGROUND
The research, science and technology system is currently being ‘re-set’ as science and innovation.

The NZ Association of Scientists (NZAS) observes that researchers, business and economic advis-

ers often talk past one another. NZAS acknowledges that the research community is only a part of

New Zealand’s ‘innovation system’. We want to tease out the various roles, impediments to suc-

cessful application of knowledge, and how to arrive at a policy language that communicates equally

well with all sectors in the science and innovation system. Therefore, this one day conference aims

to identify and clarify the Government’s ambitions for New Zealand, what we mean by ‘science’ and
‘innovation’ and whether current policy settings are appropriate.

A wide spectrum of speakers who have different roles in the science system have been asked to
present the main features and desired characteristics of a science and innovation system, working
for New Zealand, over the next 20 years.

PROGRAMME
Chair: Professor Jonathan Boston, Director, Institute of Policy Studies, VUW

Welcome and infroduction from the President of NZAS and Chair
Setting the scene

The Government’s vision for science and innovation for the next 20 years
Hon. Dr Wayne Mapp. Minister of Research, Science and Technology

Role of innovation in economic growth in a New Zealand context
Struan lLittle, Deputy Secretary, Dynamic Economy, The Treasury

Science, innovation and business
Dr Garth Carnaby, President of the Royal Society of New Zealand

Research beyond the direct focus of economic growth

The wider roles of science and innovation
Professor Sir Peter Gluckman, Chief Science Advisor to the Prime Minister,
Office of the Prime Minister’s Science Advisory Committee

Tertiary education for science and innovation

Role of Polytechnics in the innovation system
Dr Linda Sissons, CEO, Wellington Institute of Technology; Chair, Metropolitan
Group of Institutes of Technology

Role of Universities in the innovation system

Assoc. Professor Rod Dunbar, University of Auckland; Director,
Maurice Wilkins Centre (continued opposite)
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One-day conference: Re-setting Science and Innovation for the next 20 years (continued)

Science and innovation for sustainability

New Zealand, new futures, new thinking?
Dr Bob Frame, Principal Scientist (Sustainability and Society),
Landcare Research

New Zealand’s productivity paradox

Innovators, innovation, and increasing returns to scale: Solving New Zealand'’s
productivity paradox

Dr Shaun Hendy, Distinguished Scientist, Industrial Research Ltd

Specific experiences of science and innovation in New Zealand, and issues raised both
at research institutions and in the private sector

Commercialisation of research
Sophie Howard, General Manager, Commercialisation, VicLink

Environmental prediction innovation
Dr Michael Uddstrom, Principal Scientist, NIWA

Building a Magnetic Resonance company in New Zealand: Magritek
Dr Andrew Coy, CEO, Magritek Ltd

R&D in a small fechnology-focused business
Dan McElrea, CEO, Puku Ltd

Further thoughts from the political arena

David Shearer, Labour spokesperson on Research and Technology

Drawing it together

Discussants:  Murray Bain, CE, Foundation for Research, Science and Technology
Colin James, Political journalist and analyst

General discussion

Registration fee $180 NZAS members; $245 non-members

First year’s membership of New Zealand Association of Scientists is included in
the $245 conference registration fee.

REGISTRATION FORM may be downloaded from the NZAS website at:
WWwWw.nzas.rsnz.org

Fax, email or post the completed form by 14 October 2010 to:
Janet Grieve, Conference Organising Committee, c/o NIWA
Private Bag 14901, Wellington 6241

Email j.grieve@niwa.co.nz

Tel: 04 386 0362

Fax: 04 386 2153

Any questions, please call 04 386 0362 or email j.grieve@niwa.co.nz
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Registration Form

| wish to become a member of the New Zealand Association of Scientists.

Applications must enclose payment to be complete. Please photocopy this form and return
to:

Membership Secretary

New Zealand Association of Scientists
P O Box 1874

Wellington

Telephone ...,

FasCimile ..o,

Membership Fees: Subscriptions to NZ Science Review only:

Individual - $65.00 (overseas postage $15) School libraries - $42.00
Joint membership - $75.00 Libraries (NZ - incl. postage) - $82.50
Student/unwaged/retired - $42.00 Libraries (overseas - incl. postage) - $95.00
Corporate membership (receive

2 copies NZ Science Review) - $121.00






