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years. More than that, looking back over the last 30":‘?&* A
r farmers processing companies and the way that S®2H,
fo reason to suppose that such a level and rate of advancement will not continue % the
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This paper focuses on the role of science in the meat industry of the future and speculates as to what may be happening in the year 2020

The meat industry is one which has undergone radical changes over the last 10
the changes in technology within the meat industry, the operating principals fo
developed new skills, has been remarkable. There is
the next century.

The real question is ‘where is that advancement likely to occur and how could, and how should the meat industry respond’. The

ol

g to recognise there is an in built necessity to change, or in waith the
Wh;

. thyg

Science is about long term investment in a knowledge base. That knowledge base must not be seen simply as learned, written scienﬁ'ﬁcpj g
It is actually knowledge in the heads and in the hands of skilled people, be they scientists, technologists, engineers farmers or plant 0"

There will be a marked increase in the technology over the period to 2020 with everyone in a company being more aware of techﬂowg" The
how it might be used within their work environment. There will be an immense growth in the application of different types of technol"g}ﬂ' 8ra,
just related to processing, but technologies that impact on the way that daily business is carried out. In 25 years, business will ¢ Wi
bound by physical structures and buildings the widespread use of networking among firms will be the norm. They will also hav®® g,

It is as well to remember that there is no value for any industry in failin
it is five years from a significant turning point in the sector.

including the meat industry.

What are the technologies that will maintain market access and will ensure that the New Zealand meat industry is producing the productsﬂ' W
it can deliver into niche’ global markets? It is hoped of course that this occurs at the beginning of new fads and changes in the mark® dgr
also hoped that there will be an understanding, as well as the detection of the onset of the changes in the way that the target consutm®, R
uses meat products. By 2020 this will also involve products produced under vastly improved hygiene standards and quality standards: tj!n

through to the consumer.

The Consumer

This is predicated on the assumption that companies actually know what the consumer wants. Consequently, do the meat companies

f
ill actually be? I think not! The competition from white meats and fish, to the red meat 10‘[%' the
meats would be a novelty- if red meat is seen in the diet at all. Of course in man
food products is quite different from the traditional Anglo-Saxon preference. So what is known about the .
countries, or those ethnic groups. Compared to what we need to know, we know very little indeed. o

In the science community an area of expertise with a quite sophisticated capabili
the world, nuances of flavour and texture are very subtle and even beyond

1 tools, stretch between traditional Swﬂp Thy
gree of sophisticated development. Those techniques requif® :ns"
ined people. Indeed it is 08¢ & "V
ailable but is where a consistent failure to fund and develop and to encolfrac, It ;
nation is seen. Such skilled people move beyond providing simple statistics. They actually contribute by guiding the way that Sc‘f:by g s
technology can be used to design and make products for niche markets. They are going to be a vital resource if weak market signals © '
in complex consumer preference data are to be reliably interpreted.

niche product areas - a niche’ in terms of the type of product characteristic as defined by its quality, texture, flavour, presentation, y :}ﬁrl
social status and nutrition. Wil}
be ¢
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I this just what

by, happened with Kobe Beef in Japan. Perhaps the origins of such a market preference can be argued about, but the fact of life

SIness terms, is that Kobe Beef is the high value product in Japan. It’s a niche’ market product in global terms.

There IS 10 reagg
re Aswereq i .
+ ognised early

0 to suppose that other niche market products have a place elsewhere in Asia or indeed in America. So a question that should
how do we go about defining products that are required in these markets and how is the development limit of a product
0 deterys enough e.g. how could the fact that the life of the frozen carcass was ending? So between now and 2020 the problem of how
tellip glmﬂe What it is that consumers generally want must be addressed. What is meant by a convenience product? In truth, are we actually
2020 is t}%at € market what we think they need in a meat product and that therefore it is a convenience product? Or are the consumers asked what
°0nsumethey. actually want out of red meat products - the way it is presented, the time it takes to actually prepare a meal and indeed how do

IS view the experience of sitting down to meat and two veg? Do they see it as an entertainment? An experience? Do they see it as just
33 2 one off? Does it actually generate excitement that will encourage the ‘I want to try it again and again and again phenomena?’
ch does the industry really know about the consumer use and perceptions of meat products. It is probably very little. By the year 2020
mdus"}’ moves from being a commodity supplier, to being a highly sophisticated niche’ market supplier of convenience foods a lot
Ustbe known, By 2020 should the meat companies be focusing primarily on supplying meat or multi-component foods?
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) res;ienl;syes and questions are complex and not new. .It is often difficult even to define what the right question is, let alone measure what the

wailk th ©15 and what it means. Science can help and it often steers, rather than dictates answers to such questions. In 25 years, it will offer

What 4 way by.which th.i§ help is given to com.panies.' Thc? associated. computation power in this type of anal)_'sis i no lpnger a prol?lerp -

J lthUgh thproblem is tpe ability to analyse weak signals in noisy data It is also about being able to define the right question, after thl_nklpg
€ complex, inter-related aspects of peoples responses and technologies in order to find solutions for which business can capitalise

t OPeﬁ' Money
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olog® ;haiuSe of science b

i on wh y the year 2020 for the meat industry must be supplying information which gives the industry a much, much, much stronger
56 Wity What the

consumer needs are. The industry will have in place systems and an analytical capability which can pick up subtle shifts
laveﬂf Megy ; SMall populations with rapidly changing demographics. This means that systematic methods must be in place and given the size of our
,eaklf‘f FOrt in Ustry by the year 2020, will be sharing much of this basic information, and sharing much of the analysis over integrated networks.
pa)’ betwe 510 happen there will have to be much closer sharing of information between processing companies, between companies and farmers,
ket i, 0 COmpanies in the market place and producers / processors and, companies and legislators in various countries. That is not to say this
oy 20€ady in place, byt by the year 2020 this will occur extensively and in a highly sophisticated manner that is undreamed of now. Who
polf’ ave thought we would have been shipping chilled meat 25 years ago in the quantities that we do today?

In . : 3 .
uets's W § access o consumers and having a knowledge of their preferences, of their wants, their needs of a meat product is only part of the story.

arke req Of trade barriers, for it’s one thing to say consumers want a product, it’s another to get it across the border. Despite the WTO

mer¢ ay eems Agricultural products will probably, continue to be the subject of barriers to trade. Not crude import barriers and quotas based on

is. ﬂ Will 0ts for the protection of local industry, but subtle barriers based on science and technology issues, myths, prejudices. You name it - it

10 ¥ wip e ere, for human beings are human beings and vested interests will occur no matter what international agreements exist. What science

:haiﬂ[ Conyy fbute to these arguments will be factual rational argument. It can expose unfounded fears and prejudice. Such a scientific
100 cannot change political decisions with regards to international barriers but it can actually show what they really are.

Or
For {\JZ‘;V Zealand a5 primary exporter of natural products, science’s role has to be very significant in the establishment of free trade practices.
] Gove '€ason science will be a Government tool. When I say science, I mean not just scientific information, but scientists will be the tool of
ni65r’ Pestg Mment for making sure that rational arguments pervades in discussion of subjects of national interest. These will range from introduced
at ioh Othe,., >4Cterial contamination, to product deterioration, to environmental effects, of residues, of flavour contamination and a whole host of
whe! ifNew 9blems. Yoy name it - you can think of some technical issue which pertains to the meat industry and which could be a technical barrier
¢ of ®aland does not secure sound scientific advice on the issue.

il
5 10 The (et
COmD(?S'-n Lis that New Zealand has a reputation for clean products and yet in the year 2020 people everywhere will be able to analyse the
the . 1tion of Products, including contaminants, to a much lower level than is dreamed possible today. Already scientifically you can measure

y ﬂff’ level zzeﬂce Of_ single molecules and you might have seen in a recent newspaper, the demonstration of a sensor that could pick up the change in
glﬂ,sh‘ pe‘)ple Sugar in Darling Harbour when a scientist dropped a sugar lump in it. The levels of contamination involved are so low that most

/ Thy arwm have difficulty comprehending. The question then is at what level do contaminants become a problem for human consumption.
o 0 f answergs:llenf is one that has gone on for years but it will continue. It is becoming largely a political question but it is a question where the

de"elopm Y lies in scientific reasoning and no amount of wishing that such analytical developments would not occur can stop these
ents,

i 1t
e’ g fo,
,mb“ S\lppol_: that Teason that most of the major industries, including the meat industry, must develop a common view of the problem areas and
Yarigyg i: €ommon scientific and technological effort in order to build sophisticated analytical capability and a deep understanding of the
s

ues,
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d 5; Porting ang Packaging the Product
sul . iy
diff‘f &bout g Surmoypteq the problem of getting a product into a new niche market place to meet a consumer whose demands are understood - what

¥ IIlarket € Product itself? What about the technologies which are going to make a difference in getting products from New Zealand into those
Wil be t'h WO things spring immediately to mind. One is simply, how is a product going to be transported - chilled, frozen or ambient. What

Wil be S.e t~e Chn"logies involved, in the transportation process, the control and management of those products in the distribution chain. There

be cOnm‘lgnlﬁcam technological advances driven in particular by environmental concerns, Environmentally friendlier refrigeration systems will

0 and certainly lower cost ones . In addition, the packaging materials themselves will be technically sophisticated. The vastly
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superior understanding of the physical material properties of packaging will be such that packaging will be very sophisticated. Compafed,ﬁ :
today they will be unbelievable. Already there is the emergence of smarter packaging. By smart packaging is meant packaging which fe.gw ' The.
the composition of gases surrounding the product, through a wide range of temperatures and other physical conditions. This packag” uﬁlis'
also act as a mechanical protective barrier to make sure that they get delivered in good physical shape.

| Thi
That might also mean that heretical practices might, by 2020, be the norm. Thus if a product may be made in which the atmOspheT“ "%x:
controlled very carefully, is it conceivable to control what happens to specific bacteria which may also be present. Even if all surface b |
could be eliminated - would you want to? Are there bacteria which could be deliberately introduced for some particular reason? T8} So
questions which are highly speculative, but remember that ideas often leap from one product area to another. This has recently been s¢¢? 1 P
area where, investigations into bacteria taken from organisms several million years old have already identified potential sources y
antibiotics. Who knows what the world will look like at the bacterial level in 2020. Serye
Dy
In terms of bacteria, I for one do not believe that genetically modified bacteria using DNA manipulation techniques will have an ¥ ci
future. Such bacteria will certainly provide products with characteristics which are beneficial. However the world of science a“d Way |
importantly, social awareness and traditional taboos, will severely control the exploitation of that type of technology. As the pOP“lt;J thay,
general becomes more technically literate so the awareness of the potential risks inherent in such technologies will increase. Gone are
when a nuclear fission technology was seen as the white knight of our energy problems. What has at last been learnt, is that there i &
plus and a minus in these major technologies and society is only now beginning to recognise that being technically ignorant is a S,
social problem. By 2020 this technological awareness will have been achieved across a wide section of society. Therefore the exploi® lay,,
such technologies will go forward at a slow, considered pace. glr%e
N
In summary, packaging materials, like the products that they will contain, will be niche products in their own right. Packaging will ”'ls‘ﬁ ‘hrol;
had to cease being a commodity business if it is to survive. It will be the production of tailored, clever plastics and other materials wh Digy:

e

respond to an individual product need which will dominate the world of food products in 2020. ajy,
e

Processing direct
- . . n eiﬁ: [neaﬂ:

Moving back down the chain towards processing - what is likely to be seen there? It is here that we will see the biggest physical cha?t s ‘Daua}

way we do business in the meat industry. By 2020, the processing for new niche products will have seen a major shift from the siog’}
chain based structure. Individual identification of animals and even individual cuts, will drive processing methods for niche pfod“c ! Iﬂefﬂ
smaller more flexible chains. A consequence of such a trend will be that the high capital cost involved in the industry and which 0;‘

recognised so painfully over the last few years, will continue to be an issue. Processing costs are a significant part of the overall pic ] l‘gge
product and smarter processing will be needed to contain the growth of the costs. It is also one of the social and environmental probl i Ytoq
and if both the skilled workers’ health and the environmental health of New Zealand are to be improved, the problems associated

traditional killing chain must be successfully addressed. It is in that area where by 2020, the use of automation supporting a skilled, !
operation, will be the norm, reducing accidents and minimising the contact between the human being and the product. The result W OVEra]
improvement in overall hygiene that will improve, both the cost structure, the capital structure and the health of skilled people. ‘°day_
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AL
people/machine interface will be much more important than it is at the moment. Instead of Just pushing a button and watching a roboti® '“deed
an operation, robots will assist people by amplifying muscle power to do what is today, highly dangerous operations e.g., lifting heaVy g

Those types of technologies will be daily in place. This in turn will give process staff, as well as technical staff a different dimensio“;fa
in

J

The technologies are already beginning to emerge. In the area of automation and robotics cleverer robots than companies are currently u'Sd

will be common and already this industry has started down that track. Robots and automation will be applied widely in Wh]ﬂﬂ“
§

b
h

Jobs. This will provide everyone the opportunity to think about what they are doing and why or how they can help cut costs, maintal i Sho,
improvement etc. This contribution to the processing operation will come from every level in an organisation so that employees will prOdu(
using both hands and heads. charac

basically came out of an iron foundry or an aluminium smelter. Even today highly sophisticated ceramics or metal alloys are available’
materials are constructed from a molecular level upwards. The product characteristics which are required, will be available to ed” lt“liu
designers. They will define the functions and environment of a new machine and manufacturers will have a range of new sophisticated ” ‘Echno
to chose from. This will result in a new technology capability in suppliers and benefit processors through lower cost/higher performaﬂce' f{‘ﬁleyy(
f

In fact one of the hardest known substances, a boron compound, was actually predicted before it had ever been made. A scientist fh;i‘: an;i
out and made it and then proved that the hardness was the same as a prediction. In superconductors the molecular layers of 8t rQeatp
complex structure are what gives the superconducting material its unique characteristics. Such an approach to new materials appli¢® f s“‘i'éuc(
other ceramics and to half-way houses, ceramic metallic compounds. Thus by 2020 materials will be designed to have certail D"Ssibi
characteristics and characteristics which enable them to operate in defined environments. In another example, silicon carbide has be€?
for the last 20-30 years. Silicon carbide has some unique properties but it is only now that it can be made into thin films, These fil™ F I'he m
hard, and are very difficult to make but it has some highly useful properties, particularly for the semi-conductor business. Equally Somfjo‘“ N
metal alloys are now being made for the aerospace industry. Carbon fibre which was originally made for exotic uses, rapidly came y
price as the characteristics were appreciated and is now used in quantity in a variety of different industries. The same trend will beé %/ auOf !
result of the effort currently underway in material sciences where a major international effort is occurring at the moment. So machin®® “§ine‘
very different to those of today - running longer without failure or service and with lower energy consumption. iy ‘10\

Around the world a vast amount of science is being carried out on what is called material science. Gone will be the days when “:3 Ay of
if
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parel, "“Bration with The Farms
h reg”

gt e : x ] s
caght U Hlftat Industry will also be more integrated. It must not forget that the value to the farmer, to the processor, to the consumer - is in the
tion of the whole animal,

I
osp’ Hels leads g the inevitable interlinking of organisations through networks, alliances etc. In this area, clairvoyants have trouble picking what the
c’;l:?z, "10 years will bring, let alone the next 25.
y i
een| po h(.)w Will processors and farmers and therefore on farm research help the industry in the year 2020? In many ways this is a paradox.
es yy U2 at the beginning of this century could be best described as primarily a family way of life rather than a simple profit business. In many
Sty n‘?s ‘O,day it has become driven by economigs and become more of a business than a family way of life. As products in 2020 come to
A Mo che’ markets, individual products and animals become individuals once again. By 2020 animals will be identified as arriving at a
el  fa, 30r and a consumer from a particular farm, even a particular part of a farm. This will mean that the role and capability of the individual
and. ()w 10 produce a particular type of animal, will once again be of major importance as a whole new behavioural pattern will emerge in the
& th . J : . 2 . e
P“lﬂu,) hap, bt .fafm management is conducted. By the year 2020 a lot more information will be on hand about the inter-relationship between the
're th;,l manaCte“Stics of an animal as needed by the processor / consumer and the interaction with the weather and the wider environment, farm
15.31.3 eigem?ﬂt and geography of the farm. The meat industry will be able to do what can already be done scientifically in dairy cattle. That is,
S}gm.' m%ndl“dual animals for particular genetic characteristics which are related to the product required. In this case, by genetic characteristics I
ot ﬂa\,ol::n animal with particular types of a specific protein for example which may effect the overall product quality. To answer questions of
p;%esSor tendemness, by 2020 a greater understanding will be available of the actual physical composition of meat and what that may mean for
ol Cre, Ors and consumers alike. Therefore for example, smaller, more specialised flocks of sheep could be the norm. This will create a
lﬂls,‘;hl tirg, It set of management issues, ones of maintaining and exploiting characteristics based on genetics and the local environment. Thus
wh p’ﬁvig Sophisticated selection of animals, farmers will be ensuring that animals have certain physical characteristics which aid the processor,
aﬂinu] 1S€ase resistance, tenderness improvements, etc. The issue therefore will not Jjust be a question of the heaviest animal, or the smallest
%ketsor the middle weight animal, but what are the characteristics required for efficient processing and consumer acceptance in niche

g, at’s more, by understanding the genetic characteristics and the response to the environment, farmers will be able to respond

.¢| ;y ad more quickly to the market signals, through the processors, in terms which provide much greater flexibility. What that actually
lﬂgiz' L™ P thfit a farmer’s risk, and processor’s risk, be more integrated as a total business yet leaving the individual farmer and processor to
ing:ﬁ' 8¢ thejr type of business to best advantage.
dues |y

| : ) . .

1 2:5 01: ¥t the meat industry will be a virtual industry with each partner maximising value for a common goal.
rice ) |t

Q00+
ble‘% % t%s' Without saying of course that if the environment and the farm environment is important and the husbandry of animals is important then
d v (oy S the pasture production and utilisation.

d “ﬁ‘ Uusion
wil Gy,

mdafall What will be happening by 2020 and the way that science can assist the industry, will be not just an extension of what is happening
ﬁ"' %"lni I_t Wwill be significantly effected by what is happening in the world of material science. It will have everything to do with electrpmc
yufdf “n'ginumcations, automation and robotics, with animal identification, with laser scanners of pelts to identify from which farm an animal
L A'ed. Farmers will have access to and an understanding of the role of genetics in providing appropriate animals. We may even see which
i0® Figy, . €2t has come from which animal from which farm, Scientists and technologists will also be very active in advising Government and
vy b ;"he tigi Der'haps even dominating Government discussions in trade negotiations to ensure open access to markets. A further consequence will be
m:%:l "8 importance of social and business awareness of the significance of science and technology.
DE #g
L Dm};"“ SCience and technology will enable products, animals to be farmed and farms to be viable and to enable the companies to produce meat
°hara: ts{ Which are required for and fit into many different niche markets around the world. Science will be able to identify what
p [d ) ®Mistics are required right back through the production/marketing chain.
) Al

Of e+
"this 18 possible in the scenario of the future and at the same time this may not be possible.

o ‘echn ot be possible for the New Zealand meat industry, unless the industry recognise the trend to a much greater involvement in science and
“ E"eryo %8y. In short the industry collectively must own a concept of such a future and take the responsibility to move to achieve it now.

¢r Whicho.ne_ Deeds to own the idea of being one industry serving a multitude of globally located niche’ markets. As a result of this complexity,
he? g i evitably going to grow as the industry seeks to maintain its place in the global meat industry. The industry will need to support
alif"l&a ge.and fund research in a number of these key areas if New Zealand is to continue to be recognised as one of the world’s major sheep

1

0
' t

3Sh sﬁeucp "OViders, We recognise that New Zealand is only a small country, and by ensuring a primary focus for our industry and resources, the
5 ﬂ)ﬂl I‘bssl-b;,?d technology advances which are taking place right now, let alone in 20 years from now, will open up all sorts of opportunities and
i llies,

o

¢l _ ) .
10 uﬂm Mea Industries strength in the future, will depend on how well the need and use of science and technology is understood and how they

do“’ l"duasl:phed at every step in the chain from consumer to farm. Gone will be the preoccupation with how a farmer or a producer gets paid. The
Seeﬂqj‘“l of Y will be one vertically integrated virtual operation. There will be many discreet entities but without this new way of integrating among
s b“siue % We will not maintain a viable industry into the future. So I predict in 2020 that there will be fewer countries in the international meat
il nos S For the countries whose meat industry does not have a strong science underpinning they will be in the hobby farming business, they
b tbe in o real profitable business of national importance. That is the challenge that the New Zealand meat industry faces.
L)
ty, 1t will be interesting to look in 2020 and see how much of this look into the future will have come to pass.
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