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Introduction

This paper focuses on the role o f science in i re  m e,, industry of the future and speculates as to what may be happening in the year 2»»

,helas: '? ^ More ,b“  “ • * * * *  ^  * .  1«  H
developed new skills has been remarkable ThereTs n p rallng Pnnctpals for fanners processing companies and the way that 
the next century «' T” ' " ,s 00 reas”  “  “ W ”»  «**' « « *  > 1™1 and rate o f advancement will not continue *

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

S l E T  "  r^ " iSe,ber'  *  “  "  “  — *  «> Change, or in >

The

f e “ » d ai h T t a S  S r i , i f  knr  i  eeKba“  mUS' ”0' ^  scientitkf
There wih he ,  m arijd  '«baologiats, engi.eets f™ e rs  or plah. «¡J
how it might be used within their work environment There will he *  7  '°  3 comPany bein8 more aware of techno^
f ,  related to processing, hu, w “  *  “ * " «  T *  “ f S

r " , r f  s  “ e a s  i  —  ? - ?  “
signals buried among the mass of data that is often m istaken f  • f  aCC • om f,“ ies wlU aIso see a greater capability at reading weak , 
global market will have become shorter and shorter In that ennte1 0rmatlon' e t™ e available to position and reposition a compa®' 
and wih become a «rillca. tssue. t a g . "  m S u -  ^  - £ana win oecome a cntical issue In general hrealrtfimimii i • F UJdmuuu ueveiop tooi»
.hose industries. Im ptovcITn's in w“ T e c t o o S t ° L  S I ? ? ™  ‘¿ T 9  “  ba™ ° ft' ” '< ™  » » ” °Zi
rayon, etc It can be expected that tvne of terhnnin ' 1 . , e tyre companies - it came from the development of P0'
including the indus^- W  ° f  ,eCb“ol»8'“ 1 '™ “ ™r is lakmg pl.ee today - more so. 1, c m  be expected to ¿ k e  place

r e c i t e “ . »  n X '-  “ d 1!!T ,ha' “*  N™  Z“ ‘" d ™ aI »  producing die prod*«
also hoped ,h „  there w'h ^also hoped that there will be an understanding, a ^ ’a s f t i S S m  ¡ ^ ^ ^ S S ! Í ,8 ^  “T  fadS ChangeS “ the 
uses meat products By 2020 this will also invnivn nrn/i , e onset o f the changes in the way that the target const®1®!
turn means much b e t t «  Vf y hygieDe st3ndards «!•»%  standards- J
certainly foresee a d i f f e m S S . r f  a S S S .S ,^  “ » T - b™ 8 These changes w o r f j
through to the consumer. °  faimers’ for processors> for intermediates in the value added cb*’

The Consumer Fey

w ^ S u ^ o T r s  20»  s r a r [ ~ r r ,s- d°
will continue to be intense in t r a d i t i o n a l ^ 2 ? Z l  *  J  T  ^ /om petifton from white meats and fish, to the red meat *
meats would be a novelty- if  red meat is seen in the diet at „ii ® Afferent eflinic preferences exist and « fmeats would be a novelty- if  red meat is seen in the diet at all n f ^  ° 8 ° be where dlffcrent ethnic preferences exist and 'vtT
food products is quite different from the traditional Anglo-Saxon Prrferencr T o  X t “ prefereDCe 
countnes, or those ethnic groups. Compared to what we need to know, we know very fktle indeed C° DSUmer

i hV1 ° f  d0iD8 C°mpleX m  many ̂
characteristics of acceptable products. Scientifically some of th o se^n n lied ^ fh  da?- ^ i ^  f “d’ the ^ ^ o -S a x o n  ability to disting1̂  
science and sociological variables and will require a much further H?P ihcmatical analytical tools, stretch between traditional &  
analysu, ftom compSen, ! * »  « « * »  m » * ianalysia from compelen, appllod m aftem allc lis Md y a  7 ^ «  S S hT T ?  ? 0Se ' eCh" iqU' S ^ “ ' 0  
scientific areas in which an abundance of skills should he available h t ■ S -dearth f  such trained people. Indeed it is one
nation is seen. Such skilled n o t e ^tevond^ 7  , 18 Where 3 COnsistent failure to  fund and develop and to e n c o <

technology can be used to design and make products f o r n i c L ^ k e t s ^ X v a r ^  C0Dt? bute by guidin8 the waV that sC‘i
in co m p lex  con su m er preference data are to be reliably interpreted. * g o m 8 1 0  be 3 Vllal r e ^ u r c e  i f  w ea k  m arket signals ^

It;

P—  experience, w h e ^between national or ethnic groups. In addition just the d>»erences which many products experience, wbe»
Australia, etc. If  the industry is in a g lo b a l^ S to  J E e l S f t f t T s n i  now , f  T k 18 ^  ^  ^  Japan- ^  U n i^ .
and have a structure and capability to address sudfissues In short in 2020 C°™panies must be able t0 handle these su
niche product areas - a niche’ in terms of T  ^  3 W° rW ° f  3 CoUection of veiy t
social status and nutrition. defined by its quality, texture, flavour, presentation, ^

if»]
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2020.

30-4®

^  4  How 
me"'1

in bustes!? what.haPPened with Kobe Beef in JaPan• Perhaps the origins o f such a market preference can be argued about, but the fact of life 
terms, is that Kobe Beef is the high value product in Japan. It’s a niche’ market product in global terms.

There is
be answered64801110 suppose that other niche market Products have a place elsewhere in Asia or indeed in America. So a question that should 
rec°gmsed 'i '  h° W d°  We 80 ab0Ut defining Products that are required in these markets and how is the development limit o f a product 
t0 determinearil  en° Ugh C'8' h°W COuld tb° faCt that * e life ° f  the frozen carcass was ending? So between now and 2020 the problem of how 
telling the 6 t  U ‘S that consumers generally want must be addressed. What is meant by a convenience product? In truth, are we actuallyCll0 TTJq . - J wuw ■ u uui) utv avilUUlj
«is that th W“at — think they D e e d a  meat product and that therefore it is a convenience product? Or are the consumers asked what 
Consumersey 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

. * I C W  I ll O  P V n n n  /\r n < 44, m /V /I a i t  m  4 a  a  a  4 n  »a a  4tt r a  T r/T a O  I \   xt. .     ' i • a  • . n   novelty VICW * e exPerience of sitting down to meat and two veg? Do they see it as an entertainment? An experience? Do they see it as just 
°wniuc^H 3 °ne 0fF? D° eS il aclually generate excitement that wiU encourage the ‘I want to try it again and again and again phenomena?’ 

'he mea( |n(70es the industry really know about the consumer use and perceptions of meat products. It is probably very little. By the year 2020 
More must |; Uf ry moves from being a commodity supplier, to being a highly sophisticated niche’ market supplier o f convenience foods a lot 

De Kflown. Bv 2020 should the meat comnanies he foensino nrim arilv  nn eunniuin» moot c __j . o

Th,
resPonSe iS 1  ^uestlons are complex and not new. It is often difficult even to define what the right question is, let alone measure what the 

’ tbe Primaryan<1 k “  n means- Science can help and it often steers, rather than dictates answers to such questions. In 25 years, it will offer 
%  is a y Way by which this help is given to companies. The associated computation power in this type of analysis is no longer a problem - 

oygh problem is the ability to analyse weak signals in noisy data It is also about being able to define the right question, after thinking

money.
,tificP;
it ol
un

•hr. * '  J ------------- — ----------------- I V /  U v l I L l v  1 1 1 ^  1  I g U l  4 U W U U U ,  <

earn mnnp^ CX’ 1Dler~related aspects Pe°plcs responses and technologies in order to find solutions for which business can capitalise

if
[ befi
laveii
■eaT*
ipafl) ' 
irkel» 
, o #  
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ton1"1

ucts

olo&t * ! " * * « *
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F,

lp °Q w h T t f  ^ thC yCar 2020 f0F 1116 mCat industry must be supplying information which gives the industry a much, much, much stronger 
‘in small & ^ consumer needs are. The industry will have in place systems and an analytical capability which can pick up subtle shifts
1 'adust ations with rapidly changing demographics. This means that systematic methods must be in place and given the size of our 

1°r this to h  y year will be sharing much of this basic information, and sharing much of the analysis over integrated networks. 
. hveen c o m ^ ^ 0 tbere w'b have t0 be much closer sharing of information between processing companies, between companies and fanners, 
ls"ot ahead 'D the market Place and producers / processors and, companies and legislators in various countries. That is not to say this 
W°Uld hav y m p*ace’ but by the year 2020 this will occur extensively and in a highly sophisticated manner that is undreamed of now. Who 

"nought we would have been shipping chilled meat 25 years ago in the quantities that we do today?

N a ,H; ccess

^Tat of3? - t0 consumers and having a knowledge of their preferences, o f their wants, their needs of a i
^ m e msad?nbar re’ for it’s one thing to say consumers want a product, it’s another to get it a u ™  ^  ____ _ luc iv lw
rSuments f  gncultural products will probably, continue to be the subject of barriers to trade. Not crude import barriers and quotas based on 

Mil be ' 0r the protection of local industrv hu t suhtlp h am p rs haspH nn cripnAp unH tAAtinAlAATj .‘cciiao apaIto v „ „ __ :»„e ther - •  Protection of local industry, but subtle barriers based on science and technology issues, myths, prejudices. You name it - it 
W|P c°ntribe’ f° r human beings are human beings and vested interests will occur no matter what international agreements exist. What science 
Contributin„U.!e t0 these arguments will be factual rational argument. It can expose unfounded fears and prejudice. Such a scientific“itiön
F,°rNi

cannot change political decisions with regards to international barriers but it can actually show what they really are.

0r thaTrpfaland aS a Primary exPorter of natural products, science’s role has to be very significant in the establishment o f free trade practices
J°v eas°n science v, "”  ........................  -
Pests bor making <

0Vernrnem ?" science wiU be a Government tool. When I say science, I mean not just scientific information, but scientists will be the tool of 
to ija 0r making sure that rational arguments pervades in discussion of subjects o f national interest. These will range from introduced 

enal contamination, to product deterioration, to environmental effects, o f residues, o f flavour contamination and a whole host ofi t10 °ther n ,

gltl!

[̂ Z e Z L Y0Uname it - you can think of some technical issue which pertains to the meat industry and which could be a technical barrier 
and does not secure sound scientific advice on the issue.

Th,
imposition tbat New Zealand has a reputation for clean products and yet in the year 2020 people everywhere will be able to analyse the 
] Pfesenc ° f products- including contaminants, to a much lower level than is dreamed possible today. Already scientifically you can measure 
CVel of sue ° f  Smgle molecules and you Hbgb1 have seen in a recent newspaper, the demonstration of a sensor that could pick up the change in 
i?°Ple J *  m Darling Harbour when a scientist dropped a sugar lump in it. The levels of contamination involved ;t> -jj v/Jpie \y |j|, naiuuui wucu a acicuuai uiuppcu a ougai lump m u. iue  levels or contamination involved are so low that most

sP'j Pat arg nave difficulty comprehending. The question then is at what level do contaminants become a problem for human consumption. 
2 N e r  onlvT ‘S °ne that has gone on for years but il wiU continue- II is becoming largely a political question but it is a question where the 
^  aeVcloPments leS ln Scientific reasoning 311(1 no amount of wishing that such analytical developments would not occur can stop these

i e A
i P m p°rt a a reason that most of major industries, including the meat industry, must develop a common view of the problem areas and 

ari°us iSsu0mmon scientific and technological effort in order to build sophisticated analytical capability and a deep understanding o f the

P rting and Packaging the Product
W. Ha,'vin,

S  the Dr °HUnted the problem of getting a product into a new niche market place to meet a consumer whose demands are understood - what 
> ,  x ° duPt ltself? Wha" about the technologies which are going to make a difference in getting products from New Zealand into those 
v  be the te ^ thlngs spring immediately to mind. One is simply, how is a product going to be transported - chilled, frozen or ambient. What 

111 be „  "hnolog'es involved, in the transportation process, the control and management o f those products in the distribution chain. There
be Slênifi<

Cotllmon Cant technol°gical advances driven in particular by environmental concerns. Environmentally friendlier refrigeration systems will 
and certainly lower cost ones . In addition, the packaging materials themselves will be technically sophisticated. The vastly
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Inte,superior understanding of the physical material properties o f packaging will be such that packaging will be very sophisticated. Compaq 
today they will be unbelievable. Already there is the emergence of smarter packaging. By smart packaging is meant packaging which r#¡ ^  
the composition of gases surrounding the product, through a wide range of temperatures and other physical conditions. This package ¿  
also act as a mechanical protective barrier to make sure that they get delivered in good physical shape. Is

That might also mean that heretical practices might, by 2020, be the norm. Thus if a product may be made in which the atmo#™ ̂
P A H  t r 1 I p n  r  /  o n  I  P  O r o i l  i l  l t r  to  i  i  n n n  P A H  r n U l  a  ♦  p  a  A n f t * p l  i t  »It a í  1* a  4.    _  • r?  1 . • 1 * T t t ■ . . .

o-- ----- — — ------— mv  uuuu.  lu u i u a piuuuui ixiay uc inaue in wmcn me aun^r
controlled very carefully, is it conceivable to control what happens to specific bacteria which may also be present. Even if all surface!
i 'A l im  no  p lim in o tp r l _ urmi1 A tm n  u m n i t-nO A c a  ^Ua c a  U a a ^a « a . . .U IaU ___ l J  1__j  im  ____. t - , 1 1 0  . n Th,

—̂ -------- j , *v uajjjicnj iv/ uaciciia wuitu may ai^u uc pieseni. nven II ail Suria-
could be eliminated - would you want to? Are there bacteria which could be deliberately introduced for some particular reason? T #  $0 h 
questions which are highly speculative, but remember that ideas often leap from one product' area to another. This has recently been see“11 p “'
A f P A  w tlP T P  i n v p ç t i a a t i n n ç  i n t r \  K a  r*t A  r i O f o V o n  f V r v m  r v i - r t o r i io r v ic ’ n a i i A r n l  t v t . 'H .'a .   » 1 J  1______  _ 1 _____ I_ ! 1 ■  T ill

----- . —0— ------  *~**«»**w%« nym  uut piuuuti cuca auuiuci. 1 U I S  II¿IS leCCIlliy DcCU ^
area where, investigations into bacteria taken from organisms several million years old have already identified potential sources v c
antibiotics. Who knows what the world will look like at the bacterial level in 2020 01*erve

In terms of bacteria, I  for one do not believe that genetically modified bacteria using D N A  manipulation techniques will have an e # e
f i l t l i r p  Q l l p K  K o o f a r i  A  u n l l  p a r t n i n l i r  m t - a w t / I a  ___ J x L  „ 1________ j . ___ ____________ 1 *  t 1  — .  ,  T t  . . .

7 ---------— ----- ---------------- ---------vuviwlu. uaiug i /n n  niauipuiauuu iccuuiqucs Will Imvc ax/
future. Such bacteria will certainly provide products with characteristics which are beneficial. However the world of science any; v " 
importantly, social awareness and traditional taboos, will severely control the exploitation of that type of technology. As the populat' ( J 1 
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 is K  v a 
plus and a minus in these major technologies and society is only now beginning to recognise that being technically ignorant is a s i#  ^  1 
social problem. By 2020 this technological awareness will have been achieved across a wide section o f society. Therefore the exp lo#  fa,j° 
such technologies will go forward at a slow, considered pace. pt 01

%e,
In summary, packaging materials, like the products that they will contain, will be niche products in their own right. Packaging will # 1  ^  
had to cease being a commodity business if it is to survive. It will be the production of tailored, clever plastics and other materials W # Pt0, 
respond to an individual product need which will dominate the world of food products in 2020. aj]lrt

Processing ^

Ji
Moving back down the chain towards processing - what is likely to be seen there? It is here that we will see the biggest physical cbai# i
W A V  W P  H r» h l i c i n p c c  i n  tVif» m o o t  n r A A A n o . 'n r .  ____J __________ !i i  i___ __ • t • ~  a . .  „'.no\b\

** ----------------------------------i ---------------------o  ---------w w  l u w v ;  u  U  i u a i  W l  w i l l  &CC LUC V l g g C b l  p u y S l C a l  CU

way we do business in the meat industry. By 2020, the processing for new niche products will have seen a major shift from the
pllOin VlQCP/i c fn ir it l iro  T n iin /i / l i io l  i / i a n f i iiAntiATi aT ahttmaIa AMyJ A « *«. .* J._ _1 _..x. ___til 1* • jjj

* ---------- —--------------------------J  — j -------- ~  u v n  u . v u v  j n u u u v m  m u  u a v t  »C C U  a  U ld J U l  M U I l  I I U I U  L1IC

chain based structure. Individual identification of animals and even individual cuts, will drive processing methods for niche pro1 
smaller more flexible chains. A consequence o f such a trend will be that the high capital cost involved in the industry and which - 1 
recognised so painfully over the last few years, will continue to be an issue. Processing costs are a significant part o f the overall p ^ l

’m r *  n r «11 K  a  tr a a /1 a <4 a  n  _____ _  e  ¿1.  _ , T . • t A .« ■ ,  .  . 1« 1 pftl j
^  I ---------------J ------ » ” —  ------ ^  x i v v v o m u g  v v j h  atv. a  a i g u u u x U U  JJtfil U i  U 1 C  U V C I a U

product and smarter processing will be needed to contain the growth o f the costs. It is also one of the social and environmental probl* 
and if both the skilled workers’ health and the environmental health of New Zealand are to be improved, the problems associated

t r n  A i t ,  aa a  1 hllltMA a L  --- ----- x  V __________r  1 1  i i  * * • . _ • À  ^
aixvi ii uv/uii oajucu wuiis.cia iicoiui cuiu me environmental neaitn or iNew Aeaiana 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 '■v'111 Oy, 
improvement in overall hygiene that will improve, both the cost structure, the capital structure and the health of skilled people. H,

The technologies are already beginning to emerge. In the area of automation and robotics cleverer robots than companies are currently u4  
will be common and already this industry has started down that track. Robots and AlltOmAtinn will hf» cmnlirJ un/la1<r in Cwill be common and already this industry has started down that track. Robots and automation will be applied widely in €  
people/machine interface will be much more important than it is at the moment. Instead of just pushing a button and watching a robotic *  ^  
an operation, robots will assist people by amplifying muscle power to do what is today, highly dangerous operations e.g., lifting heavy«1,: tL 
Those types of technologies will be daily in place. This in turn will give process staff, as well as technical staff a different dimension l° 
jobs. This will provide eveiyone the opportunity to think about what they are doing and why or how they can help cut costs maintain 
improvement etc. This contribution to the processing operation will come from eveiy level in an organisation so that employees wiU W' !%d
using both hands and heads.

Around the world a vast amount of science is being carried out on what is called material science. Gone will be the days when nA  |̂1( 
basically came out o f an iron foundry or an aluminium smelter. Even today highly sophisticated ceramics or metal alloys are available ii..J 
materials are constructed from a molecular level upwards. The product characteristics which are required, will be available to eq # 1 ■ 
designers. They will define the functions and environment o f a new machine and manufacturers will have a range of new sophisticated J #
to chose frnm This « / i l l  r p o i i l t  in o aaa, :_______ i •______ j i_____ , . . °  y  „<>
— ‘ ‘ ^  ;uu''u w s euviioimieni or a new macnine ana manufacturers will have a range of new sophisticated
to chose from. This will result in a new technology capability in suppliers and benefit processors through lower cost/higher performan^' |£v,

In fact one o f the hardest known substances, a boron compound, was actually predicted before it had ever been made. A scientist t #  1 \  
out and made it and then proved that the hardness was the same as a prediction. In superconductors the molecular layers of ato# ^  
complex structure are what gives the superconducting material its unique characteristics. Such an approach to new materials appl>eS j K  
other ceramics and to half-way houses, ceramic metallic compounds. Thus by 2020 materials will be designed to have certain 
characteristics and characteristics which enable them to operate in defined environments. In another example, silicon carbide has been 
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 film5 “‘V \  
hard, and are very difficult to make but it has some highly useful properties, particularly for the semi-conductor business. Equally s o f l# 1̂  
metal alloys are now being made for the aerospace industiy. Carbon fibre which was originally made for exotic uses, rapidly came ^  
price as the characteristics were appreciated and is now used in quantity in a variety of different industries. The same trend will b e sc!- \  
result o f the effort currently underway in material sciences where a major international effort is occurring at the moment. So machine5" ^  
very different to those o f today - running longer without failure or service and with lower energy consumption. M|\.

132 43rd ICOMST 1997



Inti

' Th«

Oratio,pare' 
hr el 
aginl *5 »teat

n with The Farm s

industry wiU also be more integrated. It must not forget that the value to the farmer, to the processor, to the consumer - is in the 
"°nofthe whole animal.

l0SC  S tl- l iV 0 Ae inevitable interlinking of organisations through networks, alliances etc. In this area, clairvoyants have trouble picking what the 
ceo“ 1U years will bring, let alone the next 25.
Tiros' ^  ^

5Ceof F̂ n Wg r i P uOCeSSOrS aDd famierS aDd therefore on farm research helP * e  industry in the year 2020? In many ways this is a paradox. 
eS c°Untries tnH? of this century could be best described as primarily a family way of life rather than a simple profit business. In many

SerVe nich ’ ^ lt ° aS ^ecome (*r*ven by economics and become more of a business than a family way of life. As products in 2020 come to 
J  le s s o r 6 .markets’ individual products and animals become individuals once again. By 2020 animals will be identified as arriving at a 

1 ««I ft V r  T  consumer from a particular farm, even a particular part o f a farm. This will mean that the role and capability o f the individual
lh,. lu ProdllPP a narlimilor hmo nf onimol «¿11 ____ 1_____ c __ • • , , . . . .  r J ...

rgtitf'

« 4
Sil 
oil

f  ■ '  * ----------------o------- .u.puiuuu.1. ao a miuic ucw ucuavimuai paueiu wm emerge in me
'•clerk«1711 niana8ement is conducted. By the year 2020 a lot more information will be on hand about the inter-relationship between the 
iagemp !fCS °J an as needed by the processor / consumer and the interaction with the weather and the wider environment, farm

■’re indiviH T  .SeoSraPhy of the farm. The meat industry will be able to do what can already be done scientifically in dairy cattle. That is, 
Hn an an ,U animals for particular genetic characteristics which are related to the product required. In this case, by genetic characteristics I 
V u - o r tH  with Particular types of a specific protein for example which may effect the overall product quality. To answer questions of 
tr°Cessors Cn erness’ by 2020 a greater understanding will be available o f the actual physical composition of meat and what that may mean for 

iso % ent SJ T  consumers alike. Therefore for example, smaller, more specialised flocks of sheep could be the norm. This will create a 
ijitl N g h  s , 0 management issues, ones of maintaining and exploiting characteristics based on genetics and the local environment. Thus 

Ft°v‘de ¿¡if lstlcated selection of animals, farmers will be ensuring that animals have certain physical characteristics which aid the processor, 
or th^e reS' StanCe.’ tcndcraess improvements, etc. The issue therefore will not just be a question of the heaviest animal, or the smallest 
> .. .e middle weight animal, but what are the characteristics required for efficient processing and consumer acceptance in niche

dir«
nets.

iDêe': t

du^i I,

mi , ~ —  ------------- vuivivm piv/vwjamg auu tuuauiuci acccpuiiicc in iiiluc
ec% and ^  S more’ ^  understanding the genetic characteristics and the response to the environment, farmers will be able to respond 
•3tis is .l mom Quickly to the market signals, through the processors, in terms which provide much greater flexibility. What that actually

th 3 armer s •Tsk, and processor s risk, be more integrated as a total business yet leaving the individual farmer and processor to 
neir type of business to best advantage.

rice
bled1.

' K

effect the 

1 Soes
meat industry will be a virtual industry with each partner maximising value for a common goal.

lOo j. saymg of course that if  the environment and the farm environment is important and the husbandry of animals is important then 
V lt- • 6 pasture production and utilisation.

»sion

'»rail «
iy, j hat W’H be happening by 2020 and the way that science can assist the industry, will be not just an extension of what is happening 

j  F)e si8nificantly effected by what is happening in the world of material science. It will have everything to do with electronic
‘»nicatiijict l|̂ ttaterPp0nS’ autornation and robotics, with annual identification, with laser scanners o f pelts to identify from which farm an animal 

■ of fjj armers will have access to and an understanding of the role of genetics in providing appropriate animals. We may even see which 
e<lp e^i *̂aS Come fr°m wb‘cb auunal from which farm. Scientists and technologists will also be very active in advising Government and 
ij- r aPs even dominating Government discussions in trade negotiations to ensure open access to markets. A further consequence will be 

8 importance of social and business awareness of the significance of science and technology.

XI 
jc 
vT

n A
Pt0 cts C'enCe and technolo8y w‘p enable products, animals to be farmed and farms to be viable and to enable the companies to produce meat 

’. whlch are required for and fit into many different niche markets around the world.
H i,

acteristics
# 7  All

qui 
n# 
ce.

Science will be able to identify what

Ml]

are required right back through the production/marketing chain. 

ls is possible in the scenario of the future and at the same time this may not be possible.

I be possible for the New Zealand meat industry, unless the industry recognise the trend to a much greater involvement in science and
\ 0nf  Fn sbor‘ industry collectively must own a concept o f such a future and take the responsibility to move to achieve it now.

fl Hh js .neebs t0 own the idea of being one industry serving a multitude of globally located niche’ markets. As a result o f this complexity, 
°utaglneV'ta'5̂  8 °‘n8 1° grow as the industry seeks to maintain its place in the global meat industry. The industry will need to support 

H pr()e.arid research in a number o f these key areas if New Zealand is to continue to be recognised as one of the world’s major sheep 
Hce aVl ers- We recognise that New Zealand is only a small country, and by ensuring a primary focus for our industry and resources, the 

il;,: technology advances which are taking place right now, let alone in 20 years from now, will open up all sorts o f opportunities andf t V .

Cities.

country, and by ensuring a primary focus for our industry and resources, the

V X u dUStrieS s‘ren8tb 'n tbe future, will depend on how well the need and use of science and technology is understood and how they 
gn J S r y  „ . 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 
i Qnf. ■’ VV'U be one vertically inteerated virtual oneration Them mtn man,,$ ^  Wlb be one vertically integrated virtual operation. There will be many discreet entities but without this new way of integrating among 

H çSs’ w‘h not maintain a viable industry into the future. So I predict in 2020 that there will be fewer countries in the international meat 
^ riot l 0r tbc countries whose meat industiy does not have a strong science underpinning they will be in the hobby farming business, they 

j,. e 'n a real profitable business of national importance. That is the challenge that the New Zealand meat industry faces.

v .it wiU 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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