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'PPE is life� 1SPEucinH it has SeshapeE PuS planet� 5PEay, XhPle ecPnPNies anE eWen  
national security depend on it. 

:et the cuSSent aHSicultuSal systeN is unsustainaCle� "HSicultuSe alSeaEy accPunts fPS 
NPst Pf PuS XateS anE a hiHh peScentaHe Pf PuS lanE use, as Xell as the CulL Pf huNan�
HeneSateE HSeenhPuse Hases� 8ith SesPuSces EXinElinH, the challenHe Pf hPX tP feeE a 
HSPXinH, uSCani[inH pPpulatiPn XithPut fuStheS EaNaHinH the eaSth is Pnly intensifyinH�

" lastinH sPlutiPn Xill SeRuiSe a suCstantial SethinL aCPut hPX Xe as a sPciety liWe anE 
HSPX PuS fPPE� 5he tSansitiPn tP a neX systeN Xill nPt Ce easy� )eSe, the HPPE neXs  
is that an aHSicultuSal SeWPlutiPn is at hanE, pPXeSeE Cy the technPlPHies Pf the 'PuSth 
InEustSial 3eWPlutiPn� SXeepinH innPWatiPns, incluEinH tSenEs in WeStical faSNinH, aRua�
cultuSe, CiPtech, ClPcLchain, anE SPCPtics, aSe tSansfPSNinH the Xay Xe pSPEuce fPPE 
and will continue to do so for some time.

#ut the pSincipal EisSuptiWe fPSce is the cPnsuNeS� In sPNe cultuSes, tastes aSe NPWinH 
aXay fSPN aniNal tP plant�CaseE pSPteins� "s Xe hiHhliHht, this NPWe is CeinH funEeE 
by some of the wealthiest individuals and corporations in the world. 

ItÁs Kust the CeHinninH, Cut XeÁSe eYciteE aCPut the chanHe anE EisSuptiPn aheaE� 8e 
enWisiPn SapiE eYpansiPn in aSeas liLe alteSnatiWe Neat, 'aSNinH ���, Pnline fPPE EeliWeSy, 
anE seeE tSeatNent anE science� 'PS the aHSicultuSe inEustSy as a XhPle, Xe see the 
technPlPHy seHNent KuNpinH fSPN a NaSLet si[e Pf 6S% ���Cn tPEay tP aSPunE  
6S% ���Cn Cy ����, SepSesentinH a ��� cPNpPunE annual HSPXth Sate�  

5he futuSe Pf fPPE helps inWestPSs cPntSiCute tP pPsitiWe chanHe Xhile seeLinH lPnH� 
teSN SetuSns� In staSt�ups anE the Cusiness EiWisiPns Pf NaKPS fPPE cPnHlPNeSates aliLe, 
appealinH PppPStunities aSe aSisinH as financieSs Pf CPlE neX iEeas aiN tP SeNaLe the 
fPPE systeN NPEel fSPN a SesPuSce�intensiWe Pne intP a fully sustainaCle Pne� In the  
fPllPXinH paHes, Xe analy[e the cuSSent systeN anE eYaNine the sXeepinH chanHes 
that lie aheaE� In PuS WieX, theSe is nP CetteS tiNe tP inWest in fPPE anE aHSicultuSe  
than now. 

8e alsP hPpe this SepPSt pSPNpts SeaEeSs tP cPnsiEeS the incSeEiCle HlPCal ešPSt in�
WPlWeE in CSinHinH fPPE tP theiS EinneS taCle anE hPX all Pf that is aCPut tP chanHe�  
8e hPpe yPu enKPy SeaEinH The food revolution anE XelcPNe yPuS feeECacL�

3eHaSEs,

Foreword

Min Lan Tan.aSL )aefele

.aSL )aefele
$hief InWestNent 0fficeS 
(lPCal 8ealth .anaHeNent

Min Lan Tan
)eaE Pf "1"$ InWestNent 0ffice
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&YecutiWe suNNaSy

of land use40%
of greenhouse
gas emissions30%
of freshwater
consumption70%

Food production globally accounts for

• We need to completely transform our global food pro-
duction system tP Neet cPnsuNeSsÁ eWPlWinH neeE fPS 
healthy nutritious food for all, and conserve our planet’s 
pSeciPus SesPuSces fPS futuSe HeneSatiPns� 'PPE pSPEuctiPn 
alSeaEy accPunts fPS NPst Pf PuS XateS anE a hiHh peScent�
aHe Pf PuS lanE use, as Xell as the CulL Pf huNan�HeneSateE 
HSeenhPuse Hases�   

• )PXeWeS, Xe face the challenHe Pf urban populations to 
feeE, fuel, anE clPthe Xith incSeasinHly liNiteE SesPuSces 
available – whether it’s land, soil, water, nutrients, or labor. 
"lsP, the SapiEly chanHinH cliNate ¾ Eue tP incSeasinHly 
unCSiEleE huNan actiWity ¾ is inŗuencinH the natuSal liNita�
tions of the planet. 

• 5he HPPE neXs is that Xe aSe Pn the cusp Pf a new agri-
cultural revolution that Xill liLely Seshape the Xay Xe 
faSN, ship, anE cPnsuNe fPPE� $hanHe is CeinH ESiWen Cy 
five megatrends: �
 5he pPlitical ecPnPNy unEeS scaScity� 
�
 the neX�aHe cPnsuNeS� �
 health anE Xellness� �
 EiHital 
catch�up� anE �
 sustainaCle liWinH� 

• 5heSe aSe nuNeSPus neX technPlPHies that can Ce applieE 
tP SaisinH aHSicultuSal pSPEuctiWity, safeHuaSEinH enWiSPnNen�
tal health, anE satisfyinH eWPlWinH cPnsuNeS pSefeSences� 
They include biological solutions with improved environ�
mental safety and completely new approaches that improve 
yield and increase natural plant resistance to diseases and 
pests� InnPWatiPns liLe vertical farming, lab-grown food, 
and algae aquaculture, and the components of the Fourth 
Industrial Revolution 	CiH Eata, InteSnet Pf 5hinHs, aStificial 
intelliHence
 aSe CeinH inteHSateE thSPuHhPut the aHSicultuSe 
supply chain.

SPuSce� (etty INaHes

Source: United Nations
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• 6ntil Secently, aHSicultuSe laHHeE all PtheS inEustSies in teSNs 
of disruption. Digital penetration in the fielE Xas Kust 
���� in ���� cPNpaSeE tP ���� fPS financials anE clPse tP 
��� fPS Setail� #ut this fiHuSe is set tP spiLe ¾ inWestNent in 
aHSicultuSe�SelateE technPlPHy hit 6S% ����Cn last yeaS, up 
��� fSPN ����, accPSEinH tP "H'unEeS� (iWen the Wast, 
untappeE NaSLet anE the SapiE eNeSHence Pf pPXeSful 
technPlPHies, Xe eYpect fPPE innPWatiPn tP CecPNe a  
USD 700bn market by 2030 ¾ a fiWefPlE KuNp fSPN tPEay� 
5P Cenefit fSPN SapiEly HSPXinH seHNents anE the tPpicÁs 
lPnH�teSN pPtential, Xe aEWise inWestPSs tP EiWeSsify eYpP�
suSe aNPnH unlisteE anE listeE cPNpanies� 

• For investors, notable opportunities can be found in select 
seHNents� 5he plant�CaseE pSPtein seHNent, fPS Xhich Xe 
eYpect a $"(3 Pf ��� Cy ���� 	fSPN 6S% ���Cn in ���� 
tP 6S% ��Cn
, hPlEs Wast pPtential� 8e alsP fPSecast WiCSant 
HSPXth Sates fPS the sNaSt faSNinH 	���
, Pnline fPPE EeliW�
eSy 	���
, seeE tSeatNent 	���
, anE seeE science 	��
  
seHNents PWeS this tiNe peSiPE� 

• 0n theiS PXn, NaKPS aHSi�cPSpPSatiPns canÁt sPlWe all the 
issues faceE Cy the aHSicultuSe inEustSy� It Xill taLe a cPali�
tiPn that incluEes nPn�tSaEitiPnal inWestPSs, entSepSeneuSs, 
HSPXeSs, anE HPWeSnNents tP Neet the challenHes aheaE� 
While the future is promising, it’s not guaranteed.  

• 5P NPWe fPSXaSE, Xe neeE tP Cust the linHeSinH Nyth that 
technPlPHy is the eneNy Pf natuSal, aCunEant, ašPSEaCle 
food. Small farm owners need to adapt to the times by 
aEPptinH neX technPlPHies� 5his neeE eYtenEs aSPunE the 
world, and open access to the latest innovations is vital. 
5P ensuSe they EP, the entiSe inEustSy has tP cPNe tPHetheS 
anE aHSee Pn Xays tP achieWe set PCKectiWes liLe the UN’s 
Sustainable Development Goals. #y inWestinH fPS CPth 
pSPfits anE HPPE, Xe can NaLe a tanHiCle, pPsitiWe EišeS�
ence in how the world farms and eats. 

SPuSce� (etty INaHes

We need to bust the 
linHeSinH Nyth that 
technPlPHy is the 
enemy of natural, 
abundant and 
ašPSEaCle fPPE�

Food for thought
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On the cusp of 
revolution
5he challenHe is hPX tP feeE a HSPXinH 
pPpulatiPn XithPut EestSPyinH PuS planet�

5he 6/ pSeEicts the HlPCal pPpulatiPn Xill sXell fSPN less than 
eiHht CilliPn tPEay tP aSPunE �� CilliPn in the neYt thSee EecaEes� 
0WeS the neYt �� yeaSs PS sP, SPuHhly � CilliPn pePple Xill enteS 
the NiEEle class� (SPXinH healthy fPPE in a sustainaCle Xay fPS 
such a Wast nuNCeS Pf pePple SeRuiSes SethinLinH PuS cuSSent ap�
pSPach tP the fPPE supply chain anE applyinH technPlPHy intelli�
Hently tP enhance Xhat natuSe alSeaEy PšeSs� 

5P EP sP, Xe fiSst neeE tP Cust the linHeSinH Nyth that technPlPHy 
is the eneNy Pf natuSal, aCunEant, nutSitiPnal anE ašPSEaCle 
fPPE� "ŝeS all, technPlPHy is the Pnly Xay tP secuSe the nutSitiPn 
neeEeE XithPut EestSPyinH the planet� 5he HPPE neXs is that Xe 
aSe Pn the cusp Pf a HlPCal fPPE SeWPlutiPn� 5SansfPSNatiPnal 
chanHe, in PuS WieX, is aCPut tP PccuS acSPss eWeSy aspect Pf hPX 
the sectPS XPSLs anE Xhat it pSPEuces� 

6nliLe SeWPlutiPns Pf the past, this tiNe pePple ¾ nPt cPNpanies 
PS HPWeSnNents ¾ aSe ESiWinH it� "nE inWestPSs shPulE pay clPse at�
tentiPn� the fPPE inEustSy neeEs tP fPcus Pn inteHSatinH the 
CSeaLthSPuHhs Pf the Ã'PuSth InEustSial 3eWPlutiPn,Ä nPt spenE 
tiNe Se�inWentinH the Xheel� 

Chapter 1

Source: Sarah Martin
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8ayne (PSEPn, Pne Pf the authPSs Pf this SepPSt, shaSes his peSsPnal 
WieX Pn hPX faSNinH has eWPlWeE PWeS the yeaSs�

I cPNe fSPN a line Pf faSNeSs XhP tSace theiS SPPts CacL NPSe 
than a centuSy� .y siClinHs anE I XeSe SaiseE Pn PuS faSN, anE 
Ny chilESen play in the fielEs anE Pn PuS tSactPSs EuSinH suN�
NeS� .y paSents, HSanEpaSents, anE HSeat�HSanEpaSents haWe 
stSuHHleE thSPuHh Cust anE SeKPiceE in CPPN yeaSs� 'PS PWeS a 
centuSy, PuS PutlPPL has alXays Ceen haSWest tP haSWest� #ut 
XeÁSe nPX CeinH fPSceE tP lPPL Nuch lPnHeS teSN� $liNate 
chanHe is shPSteninH plantinH seasPns, suCKectinH PuS cSPps tP 
NPuntinH pSessuSe fSPN eSSatic Sain cycles, anE tSaEitiPnal 
faSNinH pSactices aSe less ešectiWe� 

5hese iSSeWeSsiCle tSenEs PšeS us a siNple chPice� aEapt anE 
thrive or carry on and wilt. We’ve chosen the former path. By 
inteHSatinH neX technPlPHies intP PuS pSPEuctiPn pSPcess, 
XeÁWe Ceen aCle tP CPPst yielEs anE XithstanE the incSeasinH 
WaSiaCility Pf the XeatheS� :et this is Kust the CeHinninH� 5he 
XPSlE is staStinH tP XaLe up tP the Seality that PuS cuSSent fPPE 
systeN is unsustainaCle anE that actiPn is uSHently neeEeE�

(PSEPn faNily faSN, "ustSalia, c� ����s

(PSEPn faNily faSN, "ustSalia, ����

Farmer with combined 
haSWesteS Pn fielE�
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In Secent EecaEes the XPSlEXiEe pPpulatiPn eYpansiPn anE the 
rise of the middle class with its appetite for meat, dairy and 
hiHh�calPSie fPPEs haWe cPntinually SaiseE EeNanE fPS cSPps� 
/Pnetheless, this sustaineE EeNanE HSPXth hasnÁt spuSSeE an 
aHSicultuSal supeS�cycle PS stSuctuSally hiHheS pSices fPS staples, 
as many predicted it would. In fact, in real terms, prices have 
fallen and many farmers still live at subsistence levels. 

In PtheS inEustSies, CPPNinH EeNanE has unlPcLeE Wast Xealth 
fPS pSPEuceSs� 8hy hasnÁt this PccuSSeE in aHSicultuSe  ItÁs siN�
ple – the industry has trapped itself in a vicious cycle. To meet 
EeNanE, faSNeSs haWe HSeatly CPPsteE pSPEuctiPn Pf cSPps Cy 
aEPptinH pSecisiPn aHSicultuSe anE Henetically NPEifieE plants� 
Furthermore, countries in the former Soviet Union and South 

Food vs. nutritional security

"NeSica Xhich XeSe pSeWiPusly lPst�cPst sPuSces Pf lanE anE la�
bor have now rapidly industrialized. The result has been an un�
iNaHinaCle CPunty Pf pSPEuce, Cut Pne that has cPNe at the 
eYpense Pf sNallhPlEinH faSNeSsÁ incPNes anE the enWiSPnNent� 

0f HSeateS iNpPStance is the EistinctiPn CetXeen fPPE secuSity 
anE nutSitiPnal secuSity as the challenHe is nP lPnHeS Kust aCPut 
enEinH hunHeS� 5he 6/ estiNates that the PCese nPX PutnuN�
CeS the chSPnically unEeSfeE, anE Pne�thiSE Pf all fPPE HSPXn 
is CeinH XasteE� " -ancet $PNNissiPn 	����
 SepPSt estiNates 
that, XPSlEXiEe, unhealthy Eiets accPunt fPS up tP Pne in fiWe 
premature deaths every year. 

5he challenHe is nP 
lPnHeS Kust aCPut 
enEinH hunHeS� 

SPuSce� (etty INaHes

Inflation-adjusted grain prices remain near historical lows
In USD/ton

Source: Bloomberg, UBS
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Food for thought



Chapter 1 – On the cusp of revolution

July 2019 – The food revolution 11

��� Pf the XPSlEÁs SeNaininH natuSal 
areas could be lost by 2050 due to the 
cPnWeSsiPn Pf lanE fPS aHSicultuSal use�

5he cuSSent aHSicultuSal Cusiness NPEel has tP taLe sPNe Se�
spPnsiCility fPS the untenaCle state Pf ašaiSs tPEay� In theiS 
Ruest tP pSPEuce eWeS NPSe fPPE, faSNeSs haWe Ceen incentiW�
i[eE tP EisSeHaSE enWiSPnNental cPsts, leaEinH tP a EepletiPn 
Pf CiPEiWeSsity, pPllinatPSs 	e�H� Cees
 anE sPil health, as Xell 
the sPcial cPsts assPciateE Xith scaSce SesPuSces liLe XateS anE 
eneSHy� "ccPSEinH tP the 6/, fPPE pSPEuctiPn aSPunE the 
XPSlE cuSSently accPunts fPS ��� Pf lanE use, ��� Pf  
HSeenhPuse Has 	()(
 eNissiPns anE ��� Pf fSeshXateS  
consumption. 

.PSePWeS, the 6/Ás 'PPE anE "HSicultuSe 0SHani[atiPn 	'"0
 
CelieWes Pne�RuaSteS Pf the XPSlEÁs faSNlanE has Ceen SateE as 

Traditional models are unsustainable

SPuSce� (etty INaHes

Food for thought

hiHhly EeHSaEeE anE anPtheS ��� is NPEeSately PS sliHhtly 
EeHSaEeE� " stuEy Cy the &cPnPNics Pf &cPsysteNs anE #iPEi�
WeSsity estiNates that ��� Pf eaSthÁs SeNaininH natuSal aSeas 
cPulE Ce lPst Cy ���� Eue tP the cPnWeSsiPn Pf lanE fPS aHSi�
cultural use. 

&YpanEinH fPPE pSPEuctiPn fuStheS caSSies Xith it pPtentially 
EeWastatinH cPsts� SiNply put, Xe aSe neaSinH the XPSlEÁs nat�
uSal liNits� "nE, accPSEinH tP the '"0, the aHSicultuSal lanE 
aSea Xill SeNain SelatiWely unchanHeE in the cPNinH EecaEes� 
So yield improvements from the same amount of land will 
need to account for the majority of the productivity increase.

of land use40%

of greenhouse 
gas emissions30%
of freshwater
consumption70%

Food production globally currently accounts for...

Source: United Nations
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1ePple ašectinH chanHe

"XaSeness is spSeaEinH aCPut the HSaWe iNpact the cuSSent aH�
ricultural production model has had on the planet and society. 
1ePple aSe nPX EeNanEinH a neX Xay Pf pSPEucinH fPPE anE 
aSe fPScinH the inEustSyÁs hanE thSPuHh theiS spenEinH Eeci�
siPns� "nE faSNeSs aSe the fiSst tP aHSee that the Sules Pf the 
HaNe neeE tP chanHe� "ŝeS all, they haWe the NPst tP Hain 
fSPN SeWaNpinH the ecPnPNics Pf aHSicultuSe anE the NPst tP 
lose if the current setup endures. 

6ntil nPX, NultinatiPnal cPSpPSatiPns haWe eYeSteE tSeNen�
EPus inŗuence Pn Xhat pePple eat anE hPX staple fPPE anE 
fPPE inHSeEients aSe pSPcuSeE anE tSanspPSteE� 5hey haWe cPn�
tSPlleE the infPSNatiPn anE the Cusiness NPEel� #ut shiŝinH 
EeNanE patteSns aSe EisSuptinH the inEustSy anE fPScinH CiH 

food companies and traders to scramble to stay ahead of con�
suNeSs� $PNpanies aSe nPX facinH the saNe chPice as faSN�
eSs� aEapt PS SisL CeinH leŝ CehinE�  

'SPN the pPpulaSity anE stPcL NaSLet success Pf #eyPnE .eat, 
the WeHHie CuSHeS NaLeS, thSPuHh the NetePSic Sise in EeNanE 
fPS PSHanic pSPEuce tP the spSeaE Pf WeHan anE Hluten�fSee Ei�
ets, interest in where our food comes from has never been 
HSeateS� "nPtheS eYaNple Pf cPnsuNeS�leE chanHe is the shiŝ 
aXay fSPN fPPEs Xith aEEeE suHaS� SuHaS taYes aSe CecPNinH 
NPSe fSeRuent ¾ the 6, leWieE a taY Pn ESinLs cPntaininH � 
HSaNs Pf suHaS PS NPSe peS ���Nl in ����, fPS instance ¾ anE 
EeNanE fPS it has Ceen fallinH steaEily in Secent yeaSs� 

1ePple aSe nPX EeNanEinH a neX Xay 
Pf pSPEucinH fPPE anE aSe fPScinH the 
inEustSyÁs hanE thSPuHh theiS spenEinH 
decisions.

Food for thought

SPuSce� (etty INaHes
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InWestPSs, CiH pSPEuceSs, anE pSPHSessiWe faSNeSs aSe HettinH 
Pn CPaSE Cy aEPptinH Ã'PuSth 3eWPlutiPnÄ technPlPHy liLe 
cPNputeS WisiPn, SPCPtics, Eata science, anE Nachine leaSninH, 
Xhich is NaLinH the cSitical leap fSPN the laCs tP fielEs� #ut 
we’re a far cry from its use by ordinary farmers, which raises 
the RuestiPn� 8hat Xill it taLe fPS sNallhPlEeSs tP eNCSace it 
 
StSenHtheninH innPWatiPn uptaLe in eNeSHinH NaSLets is es�
sential Cecause Nuch Pf the HSPXth in supply anE EeNanE Xill 
cPNe fSPN these SeHiPns� Success Xill SeRuiSe eYcellent EiHital 
eYecutiPn as Nany Pf these NaSLets aSe cPNinH Pf aHe in the 
EiHital aHe� .PSePWeS, cPNpanies Xill neeE tP CSinH theiS neX�
est, NPst aEWanceE eRuipNent anE thinLinH ¾ nPt last�HeneSa�

InclusiPn, the essential inHSeEient 

tiPn, lPXeS�Ruality pSPEucts ¾ intP EeWelPpinH NaSLets, Xhile 
inWestPSs anE cPnsuNeSs aliLe can inŗuence success PS failuSe 
via their wallets. 

ItÁs eWiEent tP us that access tP nutSitiPus fPPE Xill Ce a Eefin�
inH issue Pf the ��st centuSy� 5he 6/, fPS Pne, is taLinH this 
challenHe seSiPusly� Its SustainaCle %eWelPpNent (Pals 	S%(s
 
put forward not only a vision for sustainable production and 
cPnsuNptiPn Cut fPS enEinH pPWeSty anE hunHeS as Xell� 

Access to nutritious food 
Xill Ce a EefininH issue 
of the 21st century.

Food for thought

SPuSce� (etty INaHes
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What will we eat in 20 years?

5heSe XeSe feX WeHans �� yeaSs aHP� theSe aSe Nany NilliPns 
tPEay, anE theiS nuNCeS is SisinH XPSlEXiEe� .PcL Neat Xas 
an alNPst cPNical faE �� yeaSs aHP� itÁs nP lauHhinH NatteS tP�
Eay, HiWen the inEustSyÁs NetePSic Sise in Secent yeaSs� 1ePple 
Xill alXays neeE sustenance, Cut tastes anE Eiets aSe chanHinH� 
#y ����, itÁs liLely that these tSenEs Xill cPntinue tP EeWelPp 
anE neX Pnes Xill EPNinate the culinaSy [eitHeist�  

InEeeE, the fPPE Xe eat anE the CeWeSaHes Xe ESinL tPEay Nay 
not be the same as those tomorrow. The World Economic Fo�
SuN 	8&'
 enWisiPns a peSiPE Pf SapiE innPWatiPn in PuS aCility 
tP fuse physical, EiHital anE CiPlPHical technPlPHies� 1eShaps in 
���� XeÁll Cuy Neat CaseE Pn laCPSatPSy Pf PSiHin insteaE Pf 
country. The potential to disrupt the foundations of our every�
day lives is real, and the food sector will not be immune to it. 

The food industry needs to reshape itself to meet the new reali�
ties� "s incSeaseE aXaSeness Pf cliNate chanHe has ESiWen a 
critical mass of conscious consumers to rally for better, environ�

Nentally fSienElieS alteSnatiWes tP fPssil fuels, the saNe thinH 
needs to happen in food production. All of us will have to em�
CSace chanHe anE aWPiE CuilEinH Xalls aSPunE tSaEitiPnal seH�
Nents anE techniRues tP pSeseSWe the status RuP� 

)PX Xill the natuSe Pf fPPE pSPEuctiPn chanHe  8hat neX 
techniRues Xill Ce useE anE Xhat neX pSPEucts HSPXn  )PX 
Xill supply chains aEapt  5hese RuestiPns aSe the Nain theNes 
Xe eYplPSe in this SepPSt� 8hat Xe EP LnPX is that the tech�
nPlPHy neeEeE tP SeWPlutiPni[e the fPPE systeN alSeaEy eYists� 
5he tSPuCle is that itÁs CeinH EeWelPpeE in silPs Xith liNiteE in�
teHSatiPn� 

5he pSiNaSy challenHe fPS any technPlPHy is tP appeal tP enE 
users – in this case, producers, processors, and consumers. 
0nly Xhen EiHital sPlutiPns pSPWe tP Ce NPSe pSactical, effi�
cient, anE ašPSEaCle than anythinH else Pn the NaSLet Xill aH�
riculture enjoy its smartphone moment. 

SPuSce� HettyiNaHes

SPuSce� +Phnny 'SPH Source: Ailine Liefeld
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5he success Pf a CuEEinH inEustSy is nPt the Pnly thinH at staLe 
here. So is the very health of the planet. The food industry 
neeEs tP thinL neaS anE lPnH teSN at Pnce, anE aEPpt a pSacti�
cal idealism. As noted broadcaster, writer, and naturalist Sir 
%aWiE "ttenCPSPuHh has aptly saiE� Ã8e haWe tP SecPHni[e 
that eWeSy CSeath Pf aiS Xe taLe, eWeSy NPuthful Pf fPPE Xe 
taLe, cPNes fSPN the natuSal XPSlE�Ä 

8e CeHin the SepPSt Cy CSieŗy SecappinH the enEuSinH NeHa�
tSenEs as they Selate tP fPPE� 8e then eYplPSe sPNe Pf the 
eNeSHinH innPWatiPns that shPulE Ce Pn inWestPSsÁ SaEaS� 8e 
hiHhliHht neX fPSNs Pf fPPE such as alHae anE pSinteE, cul�
tuSeE, anE plant�CaseE pSPEucts� "nE Xe eYaNine the EišeSent 
Xays these pSPEucts Xill Ce HSPXn, pSPcesseE, anE EistSiCuteE�  

Ã8e haWe tP SecPHni[e that 
eWeSy CSeath Pf aiS Xe taLe, 
every mouthful of food we 
taLe, cPNes fSPN the natuSal 
XPSlE�Ä 
%aWiE "ttenCPSPuHh ¾ /PteE CSPaEcasteS, 
writer, and naturalist

Source: Ailine Liefeld
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Chapter 2

5he NeHa�tSenEs 
SeshapinH fPPE 
under scarcity 
$hanHe is happeninH acSPss the CPaSE, pSincipally 
led by consumers.

SPuSce� (etty INaHes
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.eHa tSenEs aSe a Eistinct HSPup Pf 
pPXeSful sPcial, EeNPHSaphic, enWiSPn�
Nental anE technPlPHical fPSces Pf 
chanHe that aSe SeshapinH PuS XPSlE� 
8e CelieWe the fPllPXinH fiWe tSenEs Xill 
shape the fPPE inEustSy in the cPNinH 
decades.

Trend 1: The political economy under 
scarcity

Trend 2: The new-age consumer

Trend 3: Health and wellness

Trend 4: Digital catch-up

Trend 5: Sustainable living
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Trend 1: 
The political economy under scarcity

0uS EeNPHSaphic futuSe is Xell LnPXn� aCPut � CilliPn eYtSa 
pePple Xill liWe Pn the planet Cy ����, anE HlPCal EeNanE  
fPS fPPE is eYpecteE tP incSease SPuHhly ��� in the peSiPE 
	6/, ����
� "NPnH the shiŝs fSPN Xest tP east anE nPSth tP 
sPuth that Xill PccuS, fPPE EeNanE is Pne� 1PpulatiPn HSPXth 
in Asia and Africa will outstrip that of the world as a whole. 
Africa alone will add another 1 billion people by 2050, while 
"sia Xill CecPNe Wastly NPSe uSCan 	Cy ����, "sia Xill haWe 
neaSly half Pf the XPSlEÁs uSCan SesiEents
� The UN forecasts 
2.5 billion more city dwellers in it and in Africa by midcentury.

"s cPuntSies uSCani[e, fPPE pSPEuctiPn chanHes, anE the Eeci�
sions about how to allocate resources between urban and ru�
Sal aSeas CecPNe NPSe cPNpleY anE pPlitical� 8ateS scaScity, 
fPS eYaNple, Xill CecPNe a Ley issue as natiPnal inteSests Ei�
WeSHe� $PNpetitiPn fPS lanE Xill alsP ašect tSaEe in fPPE anE 
Walue chains, anE pPPS infSastSuctuSe in EeWelPpinH cPuntSies 
Neans EPNestic fPPE pSPEuctiPn Xill stSuHHle tP Neet in�
creased domestic demand, while middle class urban residents’ 
pSefeSences cPulE shiŝ tPXaSEs iNpPSteE fPPE if it is cheapeS 
anE Pf hiHheS Ruality� 

8hile fPPE secuSity has Pŝen Ceen EefineE Pn the HSPunEs Pf 
self�sufficiency, this chaSacteSi[atiPn is chanHinH tP incluEe Se�
silience, EiWeSsity, anE ašPSEaCility� In "sia, as a case in pPint, 
the Sise in EeNanE fPS fPPE has NaEe it Eifficult fPS NPst 
cPuntSies, paSticulaSly $hina, tP SeNain self�sufficient� 8hatÁs 
NPSe, HSeateS SesPuSce scaScity auHNents the neeE fPS a WiStual 
eYchanHe Pf XateS anE lanE ¾ the Ppen anE efficient HlPCal 
fPPE supply chains� 8ith SisinH tSaEe thSeats, alliances anE Se�
HiPnal�CaseE tSaEe aHSeeNents aSe HaininH in iNpPStance� this 
eYchanHe CecPNes NPSe cPNpleY as EPes the SisLs Pf a Nis�
match between supply and demand.  

5aSiš XaSs aSe pPisPn tP the tSaEe�EepenEent fPPE sectPS� #ut 
as tensions have risen between the US and several countries/
SeHiPns, incluEinH $hina, $anaEa, .eYicP anE the &6, tit�fPS�
tat taSišs haWe CecPNe NPSe pSeWalent, alteSinH lPnH�estaC�
lisheE aHSicultuSal tSaEe SPutes� 'PS eYaNple, $hina has tuSneE 
tP #Sa[il fPS sPyCeans anE pPSL iNpPSts anE tP "ustSalia fPS 
beef and cotton, all previously sourced from the US. Predict�
aCly, these EisSuptiPns eSPEe the Cenefits Pf HlPCal tSaEe in 
teSNs Pf fPPE access, nutSitiPn anE efficiency�

While the outcomes of the current dispute remain uncertain, 
XhatÁs cleaS is that SeHiPnal HPWeSnNents Xill pay HSeateS at�
tentiPn tP natiPnal fPPE secuSity stSateHies anE these pPlicies 
Xill Eefine fPPE pSPEuctiPn anE supply chain tSenEs in the neYt 
EecaEe PS sP� 5he si[e anE cPNpPsitiPn Pf stSateHic fPPE in�
WentPSies aSe Pne WisiCle Xay this Xill Nanifest itself� fPS in�
stance, $hinaÁs stSateHic cPSn SeseSWes aSe SepPSteE tP cPWeS 
more than seven months of consumption. Also, local food pro�
EuctiPn leWels anE suCsiEies, anE lanE acRuisitiPn stSateHies aSe 
PtheSs� fPS eYaNple, tSansactiPn Eata suHHests that $hina anE 
SauEi "SaCia haWe NaEe NaKPS aHSicultuSal lanE acRuisitiPns in 
cPuntSies liLe "ustSalia in Secent yeaSs�

Part of the US’s trade dispute with China is intellectual prop�
eSty theŝ� #y eYtensiPn, a CSeaLEPXn Pf systeNs tP shaSe tech�
nPlPHy anE a lacL Pf tSaineE pePple tP use the infPSNatiPn it 
HatheSs aSe NaKPS cPnstSaints tP fPPE secuSity, paSticulaSly in 
EeWelPpinH cPuntSies� 5he neeE fPS inteSnatiPnal cPPpeSatiPn 
tP shaSe infPSNatiPn, innPWatiPn anE technPlPHy is NPSe Sele�
vant in food production today than in any other industry.

54% of the world’s population now lives in cities
% of the population living in urban areas

Source: United Nations
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America
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81%
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82%

71%

71%
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32%

48%

64%

31%

40%

56%

43%

54%

66%

No.1: No poverty. "CPut thSee�RuaSteSs 
Pf the eYtSeNe pPPS liWe in SuSal aSeas, 
Xith NPst EepenEent Pn aHSicultuSe fPS 
their livelihoods and food security. An 
inclusiWe aHSicultuSal sectPS can cSeate 
KPCs anE eliNinate hunHeS in SuSal aSeas� 
 
No. 16: Peace, Justice and strong insti-
tutions. 'PPE secuSity anE a healthy aHSi�
cultural sector can play a critical role in 
pSeWentinH cPnŗict anE EistSess NiHSatiPn, 
anE in CuilEinH peace�
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.aKPS EeNPHSaphic shiŝs

Source: United Nations, June 2019

Source: United Nations, June 2019

Source: United Nations, Worldometers, June 2019

extra people are expected
2 billion

1.05 billion
+60%

World population 
today

7.7 billion

increase in global 
food demand

more people are expected 
in Africa

By 2050

By 2050

5he 6/ pSeEicts the HlPCal pPpulatiPn 
will swell from less than 8 billion today to 
aSPunE �� CilliPn in the neYt thSee 
EecaEes� 0WeS the neYt �� yeaSs PS sP, 
SPuHhly � CilliPn pePple Xill enteS the 
middle class.

Food for thought
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Trend 2: 
5he neX�aHe cPnsuNeS

8hat Xill NiEcentuSy cPnsuNeSs lPPL liLe  8hat Xill they Cuy 
anE hPX Xill they cPnsuNe it  5he ansXeSs tP these RuestiPns 
Xill Ce shapeE Cy thSee EeNPHSaphic HSPups ¾ neX "sian uS�
Canites, HSayinH (en 9eSs anE Nillennials� 0WeSall, cPnsuNeSs, 
fSPN heSe, Xill Ce a hypeS�cPnnecteE HSPup Pf inEiWiEuals XhP 
instantly access the latest sPlutiPns Wia WaSiPus EiHital plat�
forms. Overall, consumers want to feel closer to their food, 
Xhile uSCani[atiPn taLes theN faStheS aXay ¾ technPlPHy anE 
innPWatiPn Xill Ce incSeasinHly calleE upPn tP CSiEHe this Hap�    

If all HPes sNPPthly, uSCani[atiPn, incPNe HSPXth anE HSeateS 
fPPE aWailaCility thSPuHh tSaEe shPulE see a CSPaEeninH Put Pf 
Eiets, paSticulaSly in hiHheS�Walue cateHPSies Pf fPPE� #ut this is 
nPt XithPut cPnseRuences� fPS eYaNple, as cPnsuNeSs NPWe 
tPXaSE NPSe eneSHy�Eense Eiets, cuSSent SesPuSces Xill Ce�
cPNe incSeasinHly stSetcheE� #asically, pePple eat NPSe ceSeals 
inEiSectly thSPuHh Neat�

8e acLnPXleEHe Pne si[e EPesnÁt fit all as the tSenE tPXaSEs 
incSeaseE pSPtein cPnsuNptiPn Nanifests itself EišeSently 
CaseE Pn SeliHiPus Celief, custPN, anE�PS the pSesence Pf a 
stSPnH WeHetaSian cultuSe, as in InEia� #ut, as a HeneSal Sule, 
liLe 8esteSn cPuntSies, "sia Xill piWPt fuStheS tPXaSE the EPu�
ble burden of undernutrition and obesity in the future without 
aEeRuate ciScuit CSeaLeSs�

Per capita meat consumption
In kg/year

GNI Per Capita (current USD at market exchange rates)

Source: FAO, World Bank and Nomura Global Economics
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'uStheSNPSe, these EeNPHSaphic shiŝs alsP EisSupt hPX fPPE 
Xill Ce cPnsuNeE in the futuSe� EesiHninH Pf pSPEucts tP ap�
peal tP EišeSent aHe HSPups Xill Ce half the Cattle fPS tSaEi�
tiPnal fPPE cPNpanies� 8hetheS it is a EiHital platfPSN aiNeE 
at pSPWiEinH Nillennials iNNeEiate access tP pSPEucts anE  
seSWices 	liLe fPPE EeliWeSy apps
 PS sPlutiPns EesiHneE tP  
cPNpleNent the lifestyles Pf aHinH CaCy CPPNeSs 	liLe WitaNin 
suppleNents anE Xellness seSWices
, each niche Xill neeE  
caSeful planninH anE eYecutiPn�  

.illennial cPnsuNeSs aSe aEPptinH EiHital sPlutiPns that pSP�
vide instant access to products and services they want without 
CeinH cPnfineE tP physically neaSCy chPices, such as apps  
liLe (SuC)uC, %eliWeSPP anE 6CeS &ats� "ccPSEinH tP Secent 
.c,insey SeseaSch, unliLe theiS pSeEecessPSs, cPnsuNeSs unEeS 
the aHe Pf �� tenE tP EišeS funEaNentally in Xays that NaLe 
Nass CSanEs anE tSaEitiPnal channels ill�suiteE tP theN� 5hey 
tenE tP pSefeS neX CSanEs, especially in fPPE pSPEucts� the  
SisinH pPpulaSity Pf #eyPnE .eat anE INpPssiCle #uSHeS is  
Pne eYaNple� In fact, accPSEinH tP ,1.( 	����
, Nillennials 
aSe alNPst fPuS tiNes liLelieS than CaCy CPPNeSs tP aWPiE  
CuyinH pSPEucts fSPN NultinatiPnal fPPE cPNpanies� 

"s paSt Pf this shiŝ, this HSPup incSeasinHly shPXs a pSefeSence 
tPXaSE ÃNinEful eatinHÄ ¾ that is, chPPsinH CSanEs anE fPPEs 
that cPNe fSPN sustainaCle sPuSces ¾ anE a cPnsciPus enHaHe�
ment with the food industry, and how food is produced and 
the Xay it is cPnsuNeE� "ccPSEinH tP %elPitte, Cy ���� Nillen�
nials Xill NaLe up ��� Pf all cPnsuNeSs, inŗuencinH aCPut 
USD 40bn in annual sales. 

"HinH EeNPHSaphic pPpulatiPns aSe alsP a cPnsiEeSatiPn Pf 
the supply siEe 	anE nPt Kust in EeWelPpeE natiPns
� 6SCani[a�
tiPn anE aHinH haWe seSiPus iNplicatiPns fPS the cPNpPsitiPn 
Pf the SuSal laCPS fPSce, patteSns in aHSicultuSal pSPEuctiPn,  
the sPcial cPhesiPn Pf SuSal cPNNunities, anE pSPpeSty SiHhts� 
0f the ��� NilliPn faSNs in the XPSlE, Pnly �� aSe in hiHh� 
incPNe cPuntSies Xhile ��� aSe in lPXeS�incPNe Pnes  
	'"0, ����
�

Online food delivery demand 
driven by young consumers

Mean ordering frequency per week

Source: UBS Evidence Lab, as of 2018

Age

18–24

25–34

35–44

45–54

55+

1.02

1.22

0.81

0.46

0.23

"ccPSEinH tP %elPitte, Cy 
���� Nillennials Xill NaLe 
up ��� Pf all cPnsuNeSs, 
inŗuencinH aCPut 6S% ��Cn 
in annual sales. 

No.12: Responsible consumption and  
production. 8aste NiniNi[atiPn is a HlPCal 
challenHe� 5he 6/ estiNates ��� CilliPn tPns 
Pf fPPE is lPst PS XasteE annually, eRuatinH tP 
SPuHhly Pne�thiSE Pf HlPCal fPPE pSPEuctiPn�

Food for thought

SPuSce� (etty INaHes
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Trend 3: 
Health and wellness

"ccPSEinH tP ,1.(, the health anE Xellness inEustSy is al�
SeaEy WalueE at alNPst 6S% ���Cn, PS appSPYiNately ��� Pf 
the HlPCal pacLaHeE fPPE NaSLet� 'PS yeaSs, cPnsuNeSs haWe 
said that they wanted to eat healthier foods and live healthier 
lifestyles, Cut theiS CehaWiPS EiE nPt chanHe � until nPX� 5he 
8PSlE )ealth 0SHani[atiPn 	8)0
 estiNates that aCPut ��� 
Pf pSeNatuSe heaSt Eisease cases, stSPLes anE inciEences Pf 
type�� EiaCetes, as Xell as ��� Pf canceSs, cPulE Ce aWPiEeE if 
NaKPS SisL factPSs fPS nPn�cPNNunicaCle Eiseases, such as 
unhealthy diets, were eliminated. 

5he cPsts assPciateE Xith pPPS Eiets hiHh in fatty pSPcesseE 
fPPEs aSe enPSNPus ¾ the 8PSlE 0Cesity 'eEeSatiPn 	80'
 
estimates this to be USD 850bn in direct healthcare costs 
alPne� 0ne in fiWe aEults anE Pne in siY chilESen in 0&$% cPun�
tSies aSe PCese� If actiPn is nPt taLen sPPn, the NeEical Cill fPS 
tSeatinH the health cPNplicatiPns assPciateE Xith PCesity is eY�
pecteE tP cliNC tP 6S% ���tSn Cy ���� 	80', ����
� 1SeWen�
tiPn is the fPcus as cPnsuNeSs SeEefine Xhat a healthy Eiet 
Neans� NPSe natuSal, HSeen, PSHanic pSPEucts anE�PS fPPE that 
is fSee Pf suHaS, Hluten, pesticiEes, anE PtheS aEEitiWes� .PSe�
PWeS, the EeNanE fPS hiHhly peSsPnali[eE health anE the XeaS�
inH Pf fitness tSacLeSs etc� is eYpeSiencinH SapiE aEPptiPn� In 
fact, HSeateS Eata intP the iNpacts Pf PneÁs eatinH haCits WeS�
sus nutSitiPn SeRuiSeNents aSe SeinfPScinH the tSenEs in peSsPn�
alized nutrition. 

-iLeXise, pPlicy�NaLeSs aSe incSeasinHly aXaSe Pf this stSPnH 
linL CetXeen Eiet 	alPnH Xith the enWiSPnNent
 anE health� 
"lSeaEy, Xe heaS Pf pPlicy�NaLeSs SeWieXinH EietaSy HuiEelines 
anE the inteSnatiPnal NeEical cPNNunity, Xhich is CuilEinH a 
case fPS SeEucinH the aNPunt Pf SeE Neat eaten, anE pSPNPt�
inH the incSease Pf plant�CaseE pSPtein in sPcietyÁs Eiet� 'PPE 
that specifically aEESesses peSsPnal health cPnceSns ¾ such as 
faSe that cPntains anti�inŗaNNatPSy pSPpeSties PS nutSient�
Eense inHSeEients that suppPSt iNNune functiPns, anE thPse 
that iNpSPWe PWeSall Hut health ¾ is alsP sLySPcLetinH in pPpu�
laSity� " HSeateS EiWeSsificatiPn Pf Eiet is anPtheS ESiWeS Pf CetteS 
health, accPSEinH tP the 8)0� 5his is the Nain aSHuNent Pf 
pSPEuceSs XhP aSe SeWiWinH the cultiWatiPn Pf these tSaEitiPnal 
Cut Pŝen fPSHPtten fPPE cSPps� "s an eYaNple, 5iNeless SeeEs 
sells Pnly heiSlPPN WaSieties Pf HSains anE leHuNes that aSe 
HPPE SPtatiPn cSPps fPS SeplenishinH sPil�

5he 8PSlE )ealth 0SHani[atiPn 	8)0
 
estiNates that aCPut ��� Pf pSeNa�
tuSe heaSt Eisease cases, stSPLes anE 
inciEences Pf type�� EiaCetes, as Xell 
as ��� Pf canceSs, cPulE Ce aWPiEeE if 
NaKPS SisL factPSs fPS nPn�cPNNunica�
ble diseases, such as unhealthy diets, 
were eliminated. 

No.3: Good health and wellbeing.
(PPE health staSts Xith nutSitiPn� " -ancet 
$PNNissiPn 	����
 SepPSt estiNates that 
worldwide unhealthy diets account for up to 
Pne in fiWe pSeNatuSe Eeaths eWeSy yeaS�

No.2: Zero Hunger.  
Food production will need to increase by an 
estiNateE ��� Cy ���� tP Neet the neeEs Pf 
almost 10 billion people on the planet. 
"lSeaEy, SPuHhly ��� NilliPn pePple aSe 
chronically undernourished. 

Food for thought

SPuSce� "nita "šentSanHeS



$hapteS � ¾ 5he NeHa�tSenEs SeshapinH fPPE unEeS scaScity 

July 2019 – The food revolution 23

Can better diets help the environment?
It EepenEs� "lteSinH Eiets tP Ce NPSe plant�CaseE PS ÃŗeYitaS�
ianÄ anE its SelateE health Cenefits aSe Eefinitely a CetteS iEeP�
lPHical fit in teSNs Pf sustainaCility� &aSlieS this yeaS, the &"5 
Lancet Commission released a report on the impact that diet 
can have on the environment. Based on an analysis of scien�
tific eWiEence, it cPncluEeE that cPnsuNeSs neeE tP tSansitiPn 
theiS Eiet fSPN aniNal tP plant�CaseE pSPteins tP help NitiHate 
the incSease in HSeenhPuse Hases 	()(
� .any cPnsuNeSs Cuy 
PSHanic fPPEs citinH SeasPns SelateE tP health anE the NethPE 
as CetteS fPS the enWiSPnNent anE CiPEiWeSsity PWeSall� 0SHanic 
fPPE sales in the 6S tell the stPSy, haWinH EPuCleE in the last 
EecaEe, accPSEinH tP the /atiPnal (ePHSaphic 	����
� 

)PXeWeS, a paSaEPY aSises� 8hile PSHanic fPPE is seen as the 
source of better health, a comprehensive review of 237 studies 
cPnEucteE Cy StanfPSE 6niWeSsity fPunE nP health Cenefits 
PWeS cPnWentiPnally�HSPXn fPPEs� StiS in the WaSiPus cPNpetinH 
inteSest HSPups XhP PšeS cPnŗictinH claiNs aCPut PSHanic anE 
nPn�PSHanic fPPE, anE itÁs nPt suSpSisinH that Nany cPnsuNeSs 
aSe leŝ feelinH cPnfuseE anE EistSustful�

'inEinH Xays tP faSN NPSe sustainaCly tP pSPWiEe safe, aCun�
Eant anE nutSitiPus fPPEs tP a SapiEly HSPXinH XPSlE is a chal�
lenHe that Pnly science can sPlWe� 8e neeE tP eEucate HSPups, 
particularly millennials. Scientists need to reassure the public 
that they haWe nPthinH tP feaS aCPut tPEayÁs aHSicultuSal  
technPlPHies, anE that iHnPSinH these neX pSPEucts cPNes 
Xith cPsts tP theiS XellCeinH anE tP the enWiSPnNent� 
"s an eYaNple, the neYt HeneSatiPn Pf seeE technPlPHy  
is focused on health and functional foods. 

"ustSaliaÁs natiPnal science aHency 	$SI30
 has EeWelPpeE 
canPla that pSPEuces hiHh�Ruality WeHetaCle Pil Sich in 
PNeHa�� EPcPsaheYaenPic aciE 	%)"
, fish CeinH the clPsest 
alteSnatiWe� "WPiEinH this technPlPHy pPtentially SeEuces  
the intaLe Pf 0NeHa � anE Naintains PuS Seliance Pn fish  
as a sPuSce Xhen accPSEinH tP the '"0 ��� Pf the XPSlEÁs 
fisheSies aSe PWeSfisheE�

Consumers need to transition their 
Eiet fSPN aniNal tP plant�CaseE 
pSPteins tP help NitiHate the 
incSease in HSeenhPuse Hases�

Food for thought

Source: Nordwood Themes, Unsplash



$hapteS � ¾ 5he NeHa�tSenEs SeshapinH fPPE unEeS scaScity 

24 July 2019 – The food revolution

Trend 4: 
%iHital catch�up

8e CelieWe the fPPE anE aHSicultuSe inEustSy is Pn the cusp Pf 
EiHital SeWPlutiPn� "s Secently as ���� fPPE pSPEuctiPn SanLeE 
EeaE last in teSNs Pf aEPptinH EiHital technPlPHies ¾ fPS eYaN�
ple, EiHital penetSatiPn in aHSicultuSe is ����, WeSsus ���� fPS 
financials anE clPse tP ��� fPS Setail� #ut tPEay itÁs ESaXinH 
Putsi[eE inteSest fSPN inWestPSs XhP see a cleaS anE pSessinH 
neeE tP CSinH faSNinH intP the futuSe� InWestNent in aHSicul�
tuSe�SelateE technPlPHy SeacheE 6S% ����Cn last yeaS, up ��� 
fSPN ����� &Wen luNinaSies liLe +eš #e[Ps anE #ill (ates aSe 
HettinH in Pn the HaNe, inWestinH anE pushinH sustainaCility 
solutions without compromise.

ItÁs Ceen fSeRuently PCseSWeE that iNpSPWeNents in cPNputinH 
pPXeS haWe laSHely Lept pace Xith .PPSeÁs -aX, the PCseSWa�
tiPn that says the nuNCeS Pf tSansistPSs Pn a chip SPuHhly EPu�
Cles yeaSly as cPsts halWe� 5he pluNNetinH cPst Pf aEWanceE 
technPlPHies Neans that the XPSlE aSPunE us is CecPNinH 
NPSe cPnnecteE� "ccPSEinH tP the 8&', theSe XeSe Kust ��� 
NilliPn EeWices linLeE tP the InteSnet in ����� tPEay theSe aSe 
8 billion. By 2030, the estimate is for 1 trillion. In fact, no 
sPPneS haE the sP�calleE 5hiSE 1latfPSN technPlPHies 	NPCile, 
clPuE, CiH Eata�analytics, anE sPcial technPlPHies
 CecPNe paSt 
of our landscape than the innovation accelerators, or Fourth 
1latfPSN ¾ i�e�, Nachine leaSninH, IP5, SPCPtics, �% pSintinH, 
neYt�HeneSatiPn secuSity anE peSsPnali[atiPn k¾ aSSiWeE� 

In the SapiEly scalinH EiHital NaSLetplace, they haWe CecPNe 
the Ley HSPXth ESiWeSs fPS Nany cPNpanies� 5ech has CecPNe 
sP uCiRuitPus in PuS liWes that it has SeEefineE the NeaninH Pf 
eWeSyEay &nHlish� Ã$lPuEÄ nPX SefeSs tP cPNputinH EeliWeSeE 
thSPuHh a netXPSL� ÃtaCletÄ SefeSs tP a sNaSt EeWice useE tP 
CSPXse� anE ÃstSeaNÄ SefeSs tP playinH WiEePs Pn the inteSnet� 
Nevertheless, the speed of innovation led the WEF to declare 
2016 the start of the Fourth Industrial Revolution, one based 
Pn the cPncept Pf NeSHinH Pf physical, EiHital, anE CiPlPHical 
technPlPHies ¾ PS in fPPE pSPEuctiPn, Ã'aSNinH ����Ä 8hatÁs 
NPSe, itÁs CecPNe cleaS that the iNpact Pf EišuseE innPWatiPn 
anE the XiEe applicatiPn Pf EiHital technPlPHies aSe NPSe fun�
damental and transformational in nature than we could have 
enWisaHeE� 5he Walue Pf Eata HSPXs in SeleWance as it CecPNes 
easier to create and collect data. 

8hatÁs neeEeE nPX is a platfPSN that unifies these EispaSate 
technPlPHies intP sPNethinH intuitiWe anE ašPSEaCle fPS aWeS�
aHe faSNeSs� 5hey Xill alsP haWe tP secuSe the talent necessaSy 
tP unlPcLinH the insiHhts hiEEen in theiS Eata� ,nPXleEHe�in�
tensiWe fPPE pSPEuctiPn tPPls liLe enWiSPnNent sensPSs, NPCile 
cPNputinH, satellites anE iNaHinH, ESPnes, XiSeless cPNNuni�
catiPn, anE eWen Henetics Xill SeRuiSe that Eata�saWWy talent Ce 
attSacteE tP the sectPS� "lsP, laCPS�saWinH techniRues, liLe SP�
CPtics, NiHht SeEuce eNplPyNent fPS tSaEitiPnal KPCs, NaLinH 
it cSucial that the inEustSy has a HaNe plan fPS cPpinH Xith the 
siEe ešects Pf autPNatiPn�

No.9: Industry, innovation and infrastruc-
ture. FAO promotes sustainable development 
in SuSal cPNNunities thSPuHh inWestNents in 
tSanspPStatiPn, stPSaHe, iSSiHatiPn anE cPN�
NunicatiPn technPlPHies�

As recently as 2018 food production 
SanLeE EeaE last in teSNs Pf aEPptinH 
EiHital technPlPHies ¾ EiHital penetSatiPn 
in aHSicultuSe is ����, WeSsus ���� fPS 
financials anE clPse tP ��� fPS Setail�

Food for thought

SPuSce� (etty INaHes
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Trend 5: 
SustainaCle liWinH

SeWeSal cPnWeSHinH tSenEs haWe NPWeE fPPE anE aHSicultuSe up 
the sustainaCle liWinH aHenEa� (PWeSnNents all PWeS the XPSlE 
aSe incSeasinHly payinH NPSe attentiPn tP the 6niteE /atiPnsÁ 
�� SustainaCle %eWelPpNent (Pals 	S%(s
 anE the 1aSis $li�
Nate $hanHe accPSE� 5his cleaSly inEicates an eNeSHinH 
aXaSeness that sPcieties neeE tP tSansitiPn tP a lPX�caSCPn 
ecPnPNy, Xhich Xill SeRuiSe all inEiWiEuals tP CecPNe NPSe  
efficient in theiS eneSHy anE XateS use, as Xell as Xaste less� 

3eHeneSatiWe aHSicultuSe, fPS eYaNple, has the pPtential tP se�
RuesteS caSCPn EiPYiEe fSPN the atNPspheSe anE stPSe it� 5his 
not only halts the industry’s impact on the environment but 
alsP SeWeSses it� "s a laSHeS pPpulatiPn Xith eNeSHinH Xealth 
fuels the demand for consumer products, nature’s limits will 
CecPNe eWeS NPSe appaSent� 0WeSall, the HlPCal cPNNunity 
neeEs tP fPcus Pn XPSLinH cPllectiWely tPXaSEs a ciSculaS ecPn�
omy with food at its center. 

An inclusive food production system that doesn’t leave behind 
small landholders, women and youth, minimizes its environ�
Nental fPPtpSint, cPnseSWes natuSal Se� sPuSces, anE stSenHth�
ens cPNNunities aHainst supply�siEe shPcLs is anPtheS HPal� 
8e haWe nP EPuCt the iNpact Pf a chanHinH cliNate anE the 
cPnstSaints Pf SesPuSce scaScity Xill siHnificantly inŗuence pPl�
icy�NaLeSsÁ EecisiPns in the cPNinH yeaSs as inhaCitants pSes�
sure city municipalities to clean the air, and food producers to 
SeEuce ()( eNissiPns, SeCuilE CiPEiWeSsity, anE SeEuce Xaste� 
-iLeXise, iNpact SatheS than pSPfit Xill CecPNe a cPSe Walue Pf 
fPPE cPNpanies� .any innPWatiWe cPNpanies aSe plPttinH neX 
technPlPHies tP iNpSPWe the efficiency Pf fPPE pSPEuctiPn�

"ccPSEinH tP the 8&', pSPfit Xith puSpPse is set tP CecPNe the 
nPSN� 6nileWeS is a HPPE eYaNple Pf hPX NaKPS cPnHlPNeS�
ates NiHht sPPn Ce EeWelPpinH a puSpPse�leE stSateHy fPS theiS 
cPSe Cusiness� Its PutHPinH $&0, 1aul 1PlNan, has Ceen 
aNPnH the fiSst Cusiness leaEeSs tP HiWe a neX, NPSe pSPfPunE 
NeaninH tP the XPSE ÃsustainaCility�Ä )e SeHaSEs it nPt Kust as 
the SiHht thinH tP EP, Cut an essential cPNpPnent Pf HSPXth�

8e aSe seeinH Nany cPNpanies alSeaEy HPinH CeyPnE cPNpli�
ance� "ccPSEinH tP ,1.(, neaSly ��� Pf the XPSlEÁs CiHHest 
cPNpanies aSe SepPStinH Pn theiS sustainaCility peSfPSNance 
usinH NetSics estaClisheE Cy the (lPCal 3epPStinH InitiatiWe 
	(3I
, estaClisheE in 0ctPCeS ����� "lthPuHh HPWeSnNentsÁ 
enHaHeNent has Ceen uneWen, they aSe seeLinH pPlicy inteS�
WentiPns tP HSeen the fPPE inEustSy as Xell� 

-etÁs lPPL NPSe clPsely nPX at the HSeat challenHes Pf Xaste, a 
chanHinH cliNate anE XateS access in the cPNinH paHes�

No.17: Partnerships for the goals. It will 
taLe a cPalitiPn that incluEes tSaEitiPnal anE 
nPn�tSaEitiPnal inWestPSs, entSepSeneuSs, 
HSPXeSs, anE HPWeSnNents tP Neet the chal�
lenHes aheaE� "ccPSEinH tP the #usiness anE 
SustainaCle %eWelPpNent $PalitiPn 	����
, 
these opportunities could be worth USD 2.3 
trillion annually by 2030. 

No.15: Life on the land. "HSicultuSe is the 
NPst siHnificant ESiWeSs Pf EefPSestatiPn 
	SPuHhly ���
 anE CiPEiWeSsity lPss� "ccPSE�
inH tP the '"0, ��� Pf all faSNlanE is alSeaEy 
EeHSaEeE, Xith EišeSent aspects Pf fPPE pSP�
EuctiPn cPntSiCutinH tP this pSPcess�

No.14: Life below water.  Fish accounts for 
��� Pf the XPSlEÁs intaLe Pf aniNal pSPtein� 
"ccPSEinH tP the '"0, PWeS ��� Pf the 
XPSlEÁs fish stPcLs aSe cuSSently CeinH PWeS�
fisheE� 

No.13: Climate Action.  Food production 
thSeatens tP Ce the HSeatest casualty Pf cli�
Nate chanHe, Cut sustainaCle aHSicultuSe can 
be part of the solution. Food production 
accPunts fPS aSPunE ��� Pf huNan�HeneS�
ateE HSeenhPuse Hases�

No.11: Sustainable cities and communi-
ties. #y ����, tXP�thiSEs Pf the HlPCal pPpu�
lation will be urban dwellers, and by 2030 
Asia will have nearly half of the world’s urban 
SesiEents� 3apiE uSCan HSPXth is placinH enPS�
mous demands on food systems.

Source: C.J. Wadhwa
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Waste is everyone’s 
business

8aste NiniNi[atiPn is a HlPCal challenHe� 5he 6/ estiNates 
��� CilliPn tPns Pf fPPE is lPst PS XasteE annually, eRuatinH tP 
SPuHhly Pne�thiSE Pf HlPCal fPPE pSPEuctiPn� Such eYtSeNe 
Xaste cPNes at a siHnificant financial anE enWiSPnNental cPst� 
'PPE is XasteE in alNPst eWeSy cateHPSy� ��� Pf fSuit anE 
WeHetaCles, ��� Pf ceSeal pSPEucts, ��� Pf fish anE seafPPE, 
��� Pf EaiSy anE ��� Pf Neat� 5he 8PSlE 3esPuSces Institute 
estiNates this aNPunt accPunts fPS �� Pf ()( eNissiPns� If 
Xaste XeSe a cPuntSy, it XPulE Ce the thiSE�laSHest ()( eNit� 
ter. Food waste occurs at every step in the value chain – but it 
is NPst pSPnPunceE at the CeHinninH 	pSPEuctiPn
 anE at the 
enE 	cPnsuNptiPn
� 

In EeWelPpinH cPuntSies, the pSPCleN is laSHely a functiPn Pf 
the production and transportation of food from farms. In de� 
veloped countries, it is most prevalent in the consumption 
phase, aNPnH CPth SetaileSs anE cPnsuNeSs� 'PS eYaNple, 
China produces up to 18m tons of food waste every year – 
enPuHh tP feeE up tP �� NilliPn pePple anE XPSth an esti� 
NateE 6S% ��Cn 	6#S, ����
�

In fPPE pSPEuctiPn, this tSanslates nPt Pnly intP HSeateS use Pf 
SeneXaCle eneSHy Pn faSNs, hiHh�tech aniNal feeE, anE pSP� 
cessinH facilities Cut alsP incluEes sPil health NanaHeNent� 
)istPSically, innPWatiPns liLe pSecisiPn aHSicultuSe XeSe EeWel� 
oped by businesses purely for commercial reasons. But this 
tiNe Xe can eYpect tP see siHnificant HSPXth in the scale anE 
impact of social enterprises on all aspects of daily life, fueled 
Cy entSepSeneuSs Xith a EesiSe tP nPt Kust NaLe NPney Cut tP 
alsP NaLe a EišeSence Cy inWestinH fPS HPPE� 

July 2019 – The food revolution

Five key drivers of food waste

Source: Boston Consulting Group (2018)

1
Poor visibility over the 
extent of the problem, 
and a lack of consumer 
awareness. 

2
Storage, distribution 
and processing losses. 

4
Supply chain inefficiencies, 
including a lack of coordination, 
and waste in retail and among 
households.

5
Regulation and industry policy 
isn’t designed for tackling current 
challenges in the food system.

3
Insufficient supply 
and demand data.

45%
Fruits  and 
vegetables

30%
Cereal 
products

20%
Dairy 
products

35%
Fish and 
seafood

20%
Meat 

Source: United Nations

Waste is everybody’s business
% of food wasted across the value chain

���
Pf fSuits anE WeHetaCles 
are wasted in production 
and consumption

SPuSce� /iLPlai $heSnichenLP, 6nsplash
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Source: United Nations

of global food production is lost 
or wasted annuallyAnnual global food production 

1/3 or 1.3 billion tons

Source: United Nations
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Interview with 
Marc Zornes

Marc Zornes
Marc Zornes is a former McKinsey En�
HaHeNent .anaHeS XheSe he Xas a 
leader in the consumer & sustainability 
practices. 

He founded Winnow to help the hospi�
tality sectPS cut fPPE Xaste usinH tech�
nPlPHy� 8innPX CuilEs tech tP help 
chefs Sun theiS Litchens NPSe efficiently 
fPcusinH Pn helpinH theN unEeSstanE 
and prevent food waste. 

Since launch fiWe yeaSs aHP, 8innPX has 
been deployed in 40 countries and has 
saved its customers USD 33m by reduc�
inH fPPE Xaste� 5he cPNpany claiNs 
that Litchens usinH 8innPX typically see 
food waste cut in half within 12 months, 
anE chefs usinH 8innPX aSe cPllectiWely 
saWinH ��N Neals a yeaS fSPN the Cin�

.aSc is Pne Pf 6#SÁs (lPCal WisiPnaSies� 
7isit XXX�uCs�cPN�HlPCalWisiPnaSies tP 
LnPX NPSe�

How much of a problem is food waste?
5heSe is siHnificant pSPHSess in pushinH eneSHy tPXaSEs a lPXeS caSCPn futuSe� /PX, 
the fPPE systeN is cPNinH intP fPcus as an aSea XheSe sPciety neeEs tP NaLe siHnifi�
cant chanHe� In fact, Pne thiSE Pf all huNan�causeE HSeenhPuse Has eNissiPns cPNe 
from our food system. One major contributor of the environmental impact of the 
food system is food loss and food waste.

'PPE lPss anE fPPE Xaste is a NaKPS ecPnPNic anE enWiSPnNental issue� (lPCally, 
_��� Pf all fPPE is XasteE fSPN faSN tP fPSL� 'SPN an ecPnPNic peSspectiWe, this 
Xaste is a NateSial HlPCal ecPnPNic cPst� #$( Secently citeE that 6S% ��� tSilliPn a 
yeaS is XasteE anE Xill HSPX tP 6S% ��� tSilliPn a yeaS Cy ����� 5P put that intP peS�
spectiWe, thatÁs ���� Pf HlPCal (%1� 'SPN an enWiSPnNental peSspectiWe, aEESessinH 
food waste is a one of the top issues as well. If food waste were a country, it would 
Ce the thiSE laSHest eNitteS Pf HSeenhPuse Hasses aŝeS the 6S anE $hina� 1SPKect 
%SaXEPXn, a HlPCal stuEy Pf actiPns Xe can taLe tP SeEuce cliNate chanHe, hiHh�
liHhteE fPPE Xaste as Pne Pf its tPp thSee PppPStunities�

In the EeWelPpeE XPSlE, fPPE Xaste PccuSs NPstly at faSNs, hPNes, anE cPnsuNeS� 
facinH Cusinesses� In the 6S, 3e'eE estiNates that these thSee aSeas cPntSiCute tP 
���� Pf all fPPE XasteE� 5heSe aSe Nany Cusinesses set tP aEESess fPPE Xaste 
across each of these points in the supply chain.

Where is progress most evident? Setbacks?
(PWeSnNents aSe CeHinninH tP NaLe a NateSial ešPSt in SeEucinH fPPE Xaste anE 
fPPE lPss� 5he 6/ put halWinH fPPE Xaste intP the SustainaCle %eWelPpNent (Pals 
fPS ����� "s a Sesult, the &6, 6S, anE Nany PSHani[atiPns haWe put taSHets tP halWe 
their food waste by 2030 or even earlier.

In 'Sance, fPS instance, it is illeHal fPS supeSNaSLets tP thSPX aXay eEiCle fPPE� In the 
6S, 3e'&% is CuilEinH actiPn plans acSPss Ley pPints in the fPPE supply chain tP Se�
Euce fPPE Xaste� 5he 6"&Ás .inistSy Pf $liNate $hanHe has set an aNCitiPn tP pSe�
Went �N Neals a yeaS fSPN CeinH XasteE in the hPspitality inEustSy Cy �����

5hese NPWeNents aSe eYcitinH� :et, they aSe Pnly the CeHinninH Pf the chanHe Xe 
neeE tP see� ItÁs cleaS that SeEucinH fPPE Xaste is nPt a siNple asL� 5hat saiE, Xith an 
PppPStunity �6S% � tSilliPn p�a� tP HP aŝeS, theSe is a HSPXinH aNPunt Pf capital 
pPuSinH in tP finE anE scale sPlutiPns that aSe XPSLinH�

What emerging technologies look most impactful for reducing food waste?
5heSe aSe Nany eYcitinH technPlPHies that aSe Put theSe tP SeEuce fPPE Xaste� 5he 
nuNCeS Pf cPNpanies aiNeE at SeEucinH fPPE Xaste has HSPXn fSPN a hanEful tP 
thPusanEs HlPCally in less than a EecaEe� .Pst cPNpanies fall intP thSee Nain cate�
HPSies� 'PPE Xaste pSeWentiPn, SeEistSiCutiPn, anE WalPSi[atiPn�

'PPE Xaste pSeWentiPn has the CiHHest ecPnPNic Cenefits as it saWes the cPst Pf the 
fPPE CeinH XasteE� .y Cusiness, 8innPX, is fPcuseE Pn pSeWentinH the 6S% ���Cn 
Pf fPPE Xaste in the hPspitality inEustSy� 8innPX saWes clients �� tP �� Pf theiS 
fPPE spenE XheSe it applieE� 8e XPSL Xith NaKPS HlPCal fPPE PpeSatPSs incluEinH 

5his inteSWieX cPntains WieXs Xhich PSiHinate fSPN PutsiEe $hief InWestNent 0ffice (lPCal 
8ealth .anaHeNent 	$I0 (8.
� It is theSefPSe pPssiCle that the inteSWieX EPes nPt fully Seflect 
the WieXs Pf $I0 (8.�
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I,&", $PNpass (SPup, "ccPS )Ptels, I)(, anE $aSniWal $Suise -ines� "peel Sciences 
is anPtheS eYcitinH eYaNple� "peel Sciences pSPEuces plant�EeSiWeE pSPtectiPn Pn the 
suSface Pf fSesh pSPEuce tP eYtenE its shelf life�

3eEistSiCutiPn�fPcuseE Cusinesses aSe CeHinninH tP scale as Xell� 5PP (PPE tP (P 
anE ,aSNa aSe cSeatinH secPnEaSy NaSLets tP sell fPPE that XPulE PtheSXise Ce 
XasteE� 'PPE$lPuE is EPinH a siNilaS pSPHSaN fPS the Setail sectPS� 0liP is an app  
that allPXs peeS�tP�peeS fPPE shaSinH Xith a siNilaS anHle Cut Xith NPSe eNphasis 
on the home.

7alPSi[atiPn is the technPlPHy tP cSeate NPSe Walue Put Pf fPPE that XPulE Ce 
XasteE� 5SeasuSe� pSeseSWes fPPE that XPulE Ce XasteE tP cSeate XhPle�fPPE inputs 
intP the cPnsuNeS HPPE sectPS� 5Past "le is a CeeS NaEe fSPN CSeaE that XPulE Ce 
wasted.

5he aCPWe cPNpanies aSe nPt an eYclusiWe list� 3eNeNCeS, itÁs a 6S% ���tSn pSPCleN 
that is HSPXinH� ItÁs cleaS that theSe Xill Ce a NassiWe set Pf sPlutiPns Put theSe 
neeEeE tP captuSe the PppPStunity Pf NiniNisinH fPPE Xaste aSPunE the XPSlE�

What has AI taught you about the problem, and solutions?
"nESeX /H, Pne Pf the HlPCal thPuHht leaEeSs Pn "I, EescSiCes Eeep leaSninH anE aS�
tificial intelliHence as Ãthe neX electSicityÄ� "I is a pPXeSful tPPl tP allPX us tP EP 
thinHs that haWe pSeWiPusly nPt Ceen pPssiCle� 8e apply Eeep leaSninH in the fielE Pf 
cPNputeS WisiPn� 0uS latest technPlPHy, 8innPX 7isiPn, uses a caNeSa tP iEentify the 
fPPE thatÁs CeinH XasteE, NaLinH it seaNless in cPllectinH fPPE Xaste Eata� 5his in�
nPWatiPn ESaNatically SeEuces the aEPptiPn cPsts Pf fPPE Xaste NPnitPSinH anE pSe�
WentiPn� It alsP incSeases the pPtential this technPlPHy can haWe Pn iNpactinH the 
problem.

8e haWe plans tP HP Xell CeyPnE the iEentificatiPn Pf fPPE Xaste Wia "I� 8eÁSe eY�
plPSinH hPX Xe can apply "I tP analy[e cPnsuNptiPn patteSns in Litchens anE iN�
pSPWe PWeSall hPX the Litchen PpeSates� 8hile Nany cPNpanies aSe lPPLinH at SP�
CPtic autPNatiPn in the Litchen, Xe fPcus Pn hPX "I can iNpSPWe the efficiency Pf 
the Litchen staš� 8e aiN tP ESiWe NassiWe peSfPSNance iNpSPWeNents in an enWiSPn�
Nent Xhich haWe histPSically applieE little EiHital innPWatiPn�

How can investors benefit from better food waste prevention and 
efficiency?
If yPu PXn PS PpeSate an asset that has a fPPEseSWice PšeS, the Cenefits Pf fPPE 
waste prevention will be direct to the bottom line. In addition, as you reduce waste, 
yPu alsP aSe CetteS NanaHinH pSPEuctiPn SelatiWe tP custPNeS EeNanE� 5his has the 
Cenefit Pf iNpSPWinH custPNeS satisfactiPn�

If yPu haWe an appetite tP inWest in eNeSHinH technPlPHy tP sPlWe this pSPCleN, then 
theSe is a CSPaE spectSuN Pf PppPStunities Put theSe� 5heSe Xill Ce Nultiple CilliPn�
EPllaS cPNpanies Cuilt fPcuseE Pn aEESessinH the issue Pf fPPE Xaste� 5he ecPnPNic 
case is cleaS, NPst PppPStunities haWe a payCacL Pf less than � yeaS� #Pth HPWeSn�
Nents anE nPn�HPWeSnNent aSe cSeatinH aEEitiPnal tailXinEs tP HSPX these NaSLets� 
5he RuestiPn Xill Ce hPX RuicLly laSHe cPSpPSates Xill aEPpt the technPlPHy� 5hen, 
XhP Pf the thPusanEs Pf PSHani[atiPns tSyinH tP sPlWe the pSPCleN Xill Seach the 
scale tP ESiWe NeaninHful chanHe 

5his inteSWieX cPntains WieXs Xhich PSiHinate fSPN PutsiEe $hief InWestNent 0ffice (lPCal 
8ealth .anaHeNent 	$I0 (8.
� It is theSefPSe pPssiCle that the inteSWieX EPes nPt fully Seflect 
the WieXs Pf $I0 (8.�
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" chanHinH cliNate 

$hanHinH XeatheS cPnEitiPns Xill haWe a NaKPS iNpact anE 
cPnstitute the chief challenHe the fPPE supply chain neeEs tP 
aEESess� 5heiS ešect Pn sPil anE pSPEuce Ruality anE the sec�
PnE�PSEeS ešects Pn the natuSal systeN aSe liLely tP Ce cPnsiE�
erable. 

.PSe cPSpPSatiPns aSe placinH a HSeateS eNphasis Pn enWiSPn�
Nental cPnsiEeSatiPns Xhen settinH theiS stSateHies SelateE tP 
fPPE pSPEuctiPn anE the XiEeS supply chain� 5his heiHhteneE 
iNpPStance is SeŗecteE in the SapiE aEPptiPn Pf SepPStinH Pn 
enWiSPnNental, sPcial, anE HPWeSnance 	&S(
 NatteSs, XheSe 
taSHets aSe CeinH set, puClisheE, anE NPnitPSeE� "t the institu�
tiPnal leWel HPPE enWiSPnNental pSactice is fPSNinH an incSeas�
inHly inteHSal paSt Pf faSN pPlicy� 'PS eYaNple, faSN suCsiEies 
in the &6 aSe CeinH NaEe cPnEitiPnal NPSe anE NPSe Pn HPPE 
aHSicultuSal pSactice�

5he iNpact Pf HlPCal XaSNinH Pn fPPE pSPEuctiPn is the suC�
Kect Pf Nuch SeseaSch anE EeCate� "ssessinH the tiNinH anE 
iNpact Pf HlPCal XaSNinH Pn aHSicultuSe is still WeSy Nuch a 
EeWelPpinH fielE� $uSSent cPnWentiPnal XisEPN 	accPSEinH tP 
the 6/
 is that cSPp pSPEuctiPn Xill NPWe tPXaSE the eaSthÁs 
pPles anE the HSeatest neHatiWe iNpacts fSPN cliNate chanHe 
Xill Ce felt Cy cPuntSies anE pPpulatiPns clPsest tP the eRuatPS�  
5he #Sa[ilian state Pf .atP (SPssP, Pne Pf the NPst iNpPStant 
aHSicultuSal SeHiPns XPSlEXiEe, NiHht face cliNate�SelateE 
chanHes that SeEuce sPyCean anE cPSn Putput Cy ��� tP 

��� Cy ����, accPSEinH tP the 6/� 5he .iEXest 6S anE &ast�
eSn "ustSalia ¾ tXP PtheS HlPCally iNpPStant SeHiPns ¾ NiHht 
alsP eYpeSience a suCstantial Eecline in aHSicultuSal Putput Eue 
tP eYtSeNe heat 	nPte� the 6S anE #Sa[il aSe the CiHHest pSP�
EuceSs Pf sPyCeans, anE ��� Pf these sPyCeans HPes tP feeE�
inH aniNals
�

1aSaEPYically, theSe aSe yielE Cenefits 	in the shPSt Sun
 tP hiHheS 
cPncentSatiPns Pf $0� anE pPtential pSPEuctiWity Hains at hiHheS 
latitudes – mainly in China, Canada, and Russia, certain areas of 
Xhich aSe eYpecteE tP eYpeSience lPnHeS anE XaSNeS HSPXinH 
seasPns, althPuHh sPils tenE tP Ce pPPSeS theSe�

SPuSce� (etty INaHes
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Water access our 
HSeatest challenHe

3isinH HlPCal teNpeSatuSes cPulE incSease XateS scaScity� "nE, 
as discussed earlier, scientists warn that the climate may be�
come less predictable, which could strain the water supply and 
XPSsen the XateS Ruality in aRuifeSs anE stSeaNs, cPNpPunE�
inH the challenHe�  

Water use has tripled since the 1950s and demand continues 
tP sPaS� #y ����, the XPSlE Nay face a ��� XateS supply�Ee�
NanE Hap� 5his cPulE EPuCle tP ��� if XasteXateS isnÁt 
tSeateE pSPpeSly� 8PSlE #anL SeseaSch shPXs cliNate�ESiWen 
chanHes in XateS SunPš Xill haWe uneWen ešects aSPunE the 
XPSlE, Xith thPse aSeas alSeaEy sušeSinH fSPN XateS shPStaHes 
liLely tP Ce hit haSEest� 3eEuceE SunPš incSeases EeNanE fPS 
HSPunEXateS, especially fPS iSSiHatiPn, Xhich is SespPnsiCle fPS 
��� Pf HlPCal HSPunEXateS XithESaXals 	88"1, ����
�

-ess talLeE aCPut, Cut eRually as EeWastatinH, is the Eecline in 
XateS taCles anE aRuifeS XateS Ruality� "s a cPnseRuence, 
HSPunEXateS salinity Xill Sise Eue tP hiHheS teNpeSatuSes anE 
SisinH sea leWels� 5his cPulE culNinate nPt Kust in SeEuceE sup�
ply anE lPXeS yielEs Cut pPPSeS fPPE Ruality anE cPnsuNeS 
health� 5he least EeWelPpeE cPuntSies, XheSe XateS�cPnsuNinH 
actiWities such as aHSicultuSe anE eneSHy HeneSatiPn aSe paStic�
ulaSly iNpPStant, aSe liLely tP sušeS NPst� 

InEeeE, the lacL Pf claSity aCPut hPX the cliNate is eWPlWinH is 
incSeasinH unceStainty aCPut hPX tP NanaHe XateS, aEEinH tP 
the SisL that cPuntSiesÁ inWestNents NiHht pSPWe insufficient 
anE�PS inešectiWe�

By 2030, the world may 
face a ��� XateS supply�
EeNanE Hap� 

Climate-driven drops in runoff* hit least-developed, agriculture-dependent countries most
Projected fall in millimeter per square meter by 2050

Source: World Bank (High and dry: Climate change, water, and the economy) as of 2016

* Definition of runoff
Part of water cycle that flows over 
land as surface water instead of 
being absorbed into groundwater. 
This is a key and easily accessible 
water source for man, animals and 
particularly the agricultural sector 
in the least-developed regions 
worldwide
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Food for thought
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Chapter 3

Tech unseats 
tradition
#ustinH the Nyth that technPlPHy is 
the enemy of natural, abundant and 
ašPSEaCle fPPE�

ShippinH cPntaineS Xith installeE aRuapPnics systeN in $[ech 3epuClic�
SPuSce� (etty INaHes
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Urban / Vertical 
farming

Organic food 
becomes 
mainstream

Lab-grown
food

Algae 
acquaculture a 
game center

In cPntSast tP steSePtypical iNaHes Pf 8esteSn faSNinH, NPst 
faSNs HlPCally aSe sNall, Xith ��� less than Pne hectaSe anE 
Pnly �� eYceeEinH fiWe hectaSes 	6/, ����
� .Pst aSe PpeS�
ateE Cy a faNily laSHely tP pSPWiEe fPPE fPS suCsistence anE 
use NiniNal, pSiNitiWe technPlPHies�

Conventional wisdom has been that more food is produced by 
incSeasinH scale, cPnsPliEatinH faNily faSNs intP CSPaE�acSe 
faSNs PS laSHe�scale pastPSal PpeSatiPns, PS Cy utili[inH feeE�
lPts, PS Cy hPusinH aniNals in sheEs� 5hese intensiWe systeNs, 
Xhich EišeS HSeatly fSPN PuS iNaHe Pf a pastPSal iEyll, haWe 
raised consumer concerns about the impact on the environ�
Nent anE XateS Ruality� Pn the XelfaSe Pf aniNals� anE Pn the 
nutSitiPnal Ruality Pf the fPPE CeinH pSPEuceE�

These worries arise even before we consider the impact these 
systeNs haWe Pn SuSal cPNNunities, the SisLs Pf cPnsPliEatinH 
pSPEuctiPn in a sinHle aSea, PS the enWiSPnNental fPPtpSint as�
sPciateE Xith EistSiCutinH the pSPEuct� "s a cPnseRuence, the 
seaSch is Pn fPS neX faSNinH NPEels that fPcus Pn NeetinH 
the nutSitiPnal neeEs Pf the pPpulatiPn Xhile CetteS utili[inH 
natuSal SesPuSces anE eNCeEEinH fPPE pSPEuctiPn clPseS tP 
those who will ultimately eat the food.

8hile pSeEictiPns aSe useful, Xe aSe still a lPnH Xay fSPN 
����, anE a XhPle neX HeneSatiPn Pf HSPXeSs Xill Ce faSNinH 
by midcentury. Much will happen between now and then that 
Xe cannPt pSeEict, Cut if the past is any HuiEe, theSe Xill Ce 
XiEespSeaE aEPptiPn Pf pSecisiPn technPlPHy, Xhich Xill Ce 
tSuly autPNateE anE factPSy�liLe Xith SPCPts Pn the HSPunE as 
well as in the air.
 

3eaEy�tP�HP shippinH cPntaineS 
Xith installeE aRuapPnics, systeN 
cPNCines fish aRuacultuSe Xith 
hyESPpPnics, cultiWatinH plants in 
XateS unEeS aStificial liHhtinH�
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'aSNinH tuSns uSCan anE WeStical

6SCan faSNinH anE WeStical faSNinH aSe aNPnH the innPWatiWe 
sPlutiPns staStinH tP Hain tSactiPn aSPunE the XPSlE� 5hey can 
taLe the fPSN Pf cPNNeScial pSPEuctiPn in sLy faSNs Pn tPp Pf 
Pffices PS supeSNaSLets, cPNNunal allPtNent aSeas 	lPcateE 
Pn HSass WeSHes Eue tP lacL Pf space
, eEiCle CPSEeSs in paSLs 
anE HaSEens, liWinH Xalls Pn CuilEinHs, anE sPcial fPPE pSPKects 
set up tP suppPSt EisaEWantaHeE cPNNunities�

$PSe tP these technPlPHies is innPWatiPn in the use Pf liHhtinH 
systeNs that enaCle plants tP HSPX RuicLly anE Xith enhanceE 
nutSitiPnal pSPpeSties� 7eStical faSNinH is especially WaluaCle in 
uSCan aSeas XheSe lanE is scaSce anE eYpensiWe� 5he SanHe Pf 
cSPps that can Ce ecPnPNically HSPXn in these systeNs is in�
cSeasinH, Xhile the cPsts assPciateE Xith EeWelPpinH a facility 
aSe EecSeasinH ¾ NaLinH theN NPSe anE NPSe cPNNPnplace 
in Nany cities aSPunE the XPSlE� 'PS eYaNple, $SPp 0ne )PlE�
inH in +une ���� paStneSeE Xith &NiSates 'liHht $ateSinH tP 
cSeate the XPSlEÁs laSHest WeStical faSN ¾ ��� thPusanE sRuaSe 
feet – which is due to open in Dubai by the end of 2019.
 

0WeSall, the cPncept appeaSs tP us tP checL seWeSal Xaste�Niti�
HatiPn CPYes, aNPuntinH tP suCstantial enWiSPnNental Cenefits 
WeSsus tSaEitiPnal aHSicultuSe� 5hese incluEe�

• ��¾��� less XateS SeRuiSeE WeSsus cPnWentiPnal fielE HSPXn 
pSPEuce, nP aHSicultuSal SunPš 	Xe XeSe tPlE Xaste XateS is 
pPtaCle
�

• $PnsiEeSaCly less acSeaHe SeRuiSeE 	the faSNs aSe stacLeE 
WeStically Xithin pPEs in inEustSial CuilEinHs
�

• ;eSP use Pf pesticiEes, heSCiciEes PS funHiciEes 	sealeE enWi�
SPnNent Xith nP sPil
, anE less feStili[eS use 	plants aSe 
ÃNicSP�EPseEÄ Xith nP eYcess PS XasteE feStili[eS
�

&neSHy use, anE specifically its caSCPn fPPtpSint, is SeHulaSly 
citeE Cy thPse XhP PppPse WeStical faSNinH � SPuHhly ��� Pf 
the cPst Pf HPPEs sPlE is linLeE tP electSicity use� #ut PuS un�
EeSstanEinH is that aEWances in -&% technPlPHy aSe eYpecteE 
tP cPntinue tP SeEuce cPsts in the cPNinH yeaSs� .PSePWeS, 
these cPsts Nust Ce cPnsiEeSeE alPnHsiEe the Cenefits Pf peP�
ple eatinH as ÃlPcalÄ as pPssiCle� -ess fPPE Niles 	the Eistance 
fSesh�HSPXn pSPEuce is tSanspPSteE
 eRuals uSCan pPpulatiPns 
HettinH the fSeshest fPPE pPssiCle, Xhich encPuSaHes us tP eat 
in seasPn anE SeEuces the PWeSuse Pf haSNful pacLaHinH�
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Scientists move into the meat business

5he aCility tP cSeate fPPE that Seplicates Neat, fish, eHHs anE 
dairy products – with a lower carbon footprint and without 
the neeE tP slauHhteS aniNals ¾ is liLely tP CecPNe a cPNNeS�
cially WiaCle PptiPn in the neYt EecaEe� 'PS eYaNple, HSPXinH 
Neat in a laC cPulE cut ()( eNissiPns causeE Cy aHSicultuSe 
Cy ��¾��� Xhile usinH ��� less lanE, accPSEinH tP the KPuS�
nal &nWiSPnNental Science � 5echnPlPHy 	����
�

"nE laC�HSPXn PS ÃcultuSeE NeatÄ cPulE Ce a CSiEHe CetXeen 
Seal Neat anE plant�CaseE pSPEucts� /etheSlanEs�CaseE .Psa 
.eat uses self�SepSPEucinH cells tP pSPEuce Neat that is an 
ÃaniNal�CaseEÄ pSPEuct Xhile aWPiEinH the neeE tP CSeeE, 
Saise, anE slauHhteS huHe nuNCeSs Pf aniNals� Scientists taLe 
steN cells fSPN an aniNal ¾ cPX, piH, chicLen, anE sea cSea�
tuSes ¾ anE place theN in a HSPXinH NeEiuN in a CiPSeactPS tP 
pSPEuce ÃcultuSeE Neat�Ä

8hile science canÁt yet cSeate the teYtuSe Pf a fine steaL, pSP�
cesseE Neat such as CuSHeSs, chicLen nuHHets, anE NeatCalls aSe 
HettinH HPPE SeWieXs anE aSe eYpecteE tP Ce aWailaCle Pn supeS�
NaSLet shelWes Xithin fiWe yeaSs� 0theS cPNpanies liLe SinHa�
pPSeÁs ShiPL .eats aSe fPcusinH Pn cell�CaseE seafPPE XheSe sci�
entists replicate shrimp stem cells in a lab to create edible tissue. 
Ultimately, the idea is for these cells to be cultivated until they 

HSPX laSHe sheets Pf XhPle Nuscle tissue� 5his WisiPn is nPt yet 
Seality, Xith seWeSal fiSNs hiHhliHhtinH technical challenHes Sepli�
catinH the teYtuSe anE shape Pf Seal Neat�

"lsP, fPS nPX, pSice is the CaSSieS� in the 6S, HSPunE Ceef that 
cPNes fSPN liWestPcL in the cPuntSy cPsts aSPunE 6S% ��pPunE 
	6S%", +une ����
 Xhile the pSice is SPuHhly 6S% ����pPunE fPS 
laC�HSPXn Ceef 	WeSsus #eyPnE #uSHeS at 6S% ���pPunE� +une 
����, 8ashinHtPn 1Pst
� 5his Hap Xill unEPuCteEly clPse as pSi�
Wate inWestNent anE EeNanE incSease� in .aSch ����, .eNphis 
.eats tPlE the 8all StSeet +PuSnal that it haE HPtten the pSice Pf 
a pPunE Pf cell�cultuSeE chicLen EPXn tP 6S% �,����pPunE, anE 
just a year later its CEO announced the price had dropped to be�
lPX 6S% �,����pPunE 	8ashinHtPn 1Pst, ����
� 

The other battle over these new meat alternatives, aimed at 
pSeWentinH cPNpanies fSPN usinH the teSN ÃNeatÄ fPS any�
thinH PtheS than cPnWentiPnally SaiseE Neat, has alSeaEy 
tuSneE pPlitical, Xith leHislatiPn CeinH pSPpPseE PS has alSeaEy 
Ceen passeE in a nuNCeS Pf KuSisEictiPns� Still, CiH cPSpPSatiPns 
inWPlWeE in the Neat inEustSy aSe theNselWes alsP inWestinH 
heaWily in Neat innPWatiPn as a fPSN Pf PutsPuSceE 3�%� an 
eYaNple is SXiss Neat�pSPcessinH Hiant #ell 'PPE (SPup, 
which has invested in Mosa Meat. 
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0SHanics enteS the NainstSeaN

The local food movement has become a notable component 
Pf the pSeNiuN fPPE sectPS that has eNeSHeE aSPunE the 
world in recent years. It was born of the desire to assess the 
inteHSity Pf the peSsPn XhP HSPXs yPuS fPPE anE SeHaSEs this 
pSPcess as inteHSal tP ensuSinH healthieS, safeS, NPSe enWiSPn�
mentally sustainable food.

SNall faSNeSsÁ NaSLets spSPutinH up in uSCan aSeas cPnstitute 
a sepaSate NPWeNent in itself, Cut PSHanics aSe seen as paSt 
anE paScel Pf this CSPaEeS tSenE� /eWeStheless, PSHanic faSNinH 
tenEs tP pPlaSi[e thinLinH� 0ne caNp aSHues that XiEespSeaE 
aEPptiPn Pf PSHanic pSactices Xill staSWe half the XPSlE, Xhile 
the PtheS sees it as cSucial tP healthieS eatinH� 5he Ley Rues�
tiPn is XhetheS PSHanic pSPEuce SepSesents a necessity PS it is 
just a desirable option for consumers.

"s Xe unEeSstanE NPSe aCPut the tPYins anE caScinPHens that 
permeate our daily lives, the commitment of many consumers 
tP PSHanic anE CiPlPHical pSPEucts appeaSs tP Ce CuilEinH� 

$PnceSns that hiHh�Walue custPNeSs haWe aCPut the safety anE 
nutSitiPnal Ruality Pf theiS fPPE as Xell as aCPut innPWatiPns in 
hPX pSPEucts aSe CSanEeE anE NaSLeteE tP cPnsuNeSs aSe 
cSeatinH a less elastic EeNanE pSPfile fPS these pSPEucts� 
0ne Nain aSHuNent aHainst PSHanics is the lPXeS yielEs 
achieved with them. This issue appears less relevant in the 
cPnteYt Pf the PSHanic sectPS as it is incSeasinHly CenefitinH 
fSPN the saNe EiHital anE pSecisiPn technPlPHies as nPn�PS�
Hanic faSNeSs� "nPtheS XPSSy, as Xe NentiPneE in 5SenE �, is 
that cPnsuNeSs XhP select Pnly PSHanic pSPEuce XPulE Niss 
Put Pn Nany Pf the Cenefits Pf the neX HeneSatiPn Pf innPWa�
tion by seed scientists.   

5he Ley RuestiPn is 
XhetheS PSHanic pSPEuce 
represents a necessity to or 
a desirable option for con�
sumers. 

Food for thought
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.icSPalHae cPulE alteS the XPSlE

"ccPSEinH tP the '"0 	����
, ��� Pf the seafPPE cPnsuNeE 
each yeaS cPNes fSPN aRuacultuSe� 8hatÁs NPSe, it pSeEicts 
the aRuacultuSe inEustSy Xill cPntinue tP CPPN ¾ pSPEuctiPn is 
seen incSeasinH Cy ��� Cy ����� In the NiEst Pf eWeSythinH, 
this has put enormous pressure on feed supplies, which are 
NPstly NaEe up Pf fPSaHe fish, sPy anE PtheS HSains� In fact, 
aCPut ��� Pf the �� NilliPn tPns Pf fPSaHe fish pulleE fSPN 
the XilE each yeaS aSe HSPunE intP Neal PS Pil tP nuStuSe fish 
faSNeE fPS huNan cPnsuNptiPn 	5iN $ashiPn, 'S�E�Sic -e 
.anach, %iSL ;elleS, %aniel 1auly, ����
�

This problem has spurred researchers to try to manufacture a 
stanE�in that Xill pSPWiEe the nutSients fPunE in fPSaHe fish, Ce 
ecPnPNically WiaCle, yet nPt Eeplete SesPuSces such as HSains 
that huNans EiSectly EepenE Pn fPS fPPE� "lHae cPulE Ce a Wi�
aCle SeplaceNent fish fatty aciE sPuSce fPS this species Pf 
faSNeE fish� InEustSy SeseaSch SeWeals that alHae HSPXs as 
much as 10 times faster than terrestrial plants, and less than 
Pne�tenth Pf the lanE is neeEeE tP pSPEuce an eRuiWalent 
amount of biomass. 

)PXeWeS, scalinH up pSesents the CiHHest huSEle as SeplacinH 
the �� NilliPn tPns Pf XilE aRuacultuSe fish useE eWeSy yeaS 
Xill SeRuiSe NassiWe WPluNes Pf NicSPalHae pSPEuctiPn� 1SPEuc�
tiPn cPsts XPulE alsP Ce SeRuiSeE tP ESPp, as faSNeSs Xill Pth�
eSXise Ppt fPS the aEeRuate anE cheapeS HSain� "ccPSEinH tP 
an aSticle Cy -eslie /eNP in the Scientific "NeSican 	����
, 
PtheS inheSent huSEles tP SaNpinH up pSPEuctiPn aSe nailinH 
the SiHht SatiPs Pf fatty aciEs, such as PNeHa��s, anE siNulat�
inH the natuSal Calance fPunE in fish Pil� 

3eseaScheSs Nust eitheS finE the peSfect alHal PS yeast stSains 
anE feeE theN the SiHht staSteS, sP assPciateE NicSPCes pSPEuce 
eWeSythinH in pSPpPStiPn¿PS they Nust cPNCine fatty aciEs 
fSPN WaSiPus sPuSces, Xhich NaLes cPPSEinatinH pSPEuctiPn 
eWen NPSe Eifficult� "s Xell, RuestiPns SeNain aCPut hPX Nuch 
HSeenhPuse Has the iNitatiPn feeE SefineSy pSPcesses Xill eNit� 

In PuS PpiniPn, the PWeScPNinH Pf these huSEles Xill Ce cSucial 
tP NeetinH huNan neeEs XithPut aEEinH tP the NPuntinH 
pSessuSes Pn NaSine ecPsysteNs fSPN PWeSfishinH anE cliNate 
chanHe� 

SPuSce� (etty INaHes
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Chapter 4

&NCSacinH 
innovation at 
the farm
$hallenHinH the funEaNentals Pf hPX, 
XheSe, anE Xhich fPPE Xe HSPX�

'aSN fielE in #ulHaSia
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8e appeaS tP Ce Pn the cusp Pf a NaKPS step chanHe, nPt Pnly 
in pSPEuctiWity, Cut in challenHinH the WeSy funEaNentals Pf 
hPX, XheSe, anE Xhen Xe HSPX fPPE� StaSt�ups anE cPSpPSa�
tiPns haWe a SanHe Pf technPlPHical innPWatiPns that, Cy inte�
HSatinH EiHital sPlutiPns intP faSNinH systeNs, incSease the pSe�
cisiPn applicatiPn Pf nutSients anE PtheS inputs ¾ i�e�, Ã'aSNinH 
����Ä 5hey EP sP Xhile NiniNi[inH EaNaHe tP sPil, taLinH aE�
WantaHe Pf unNanneE Wehicle aEWances CPth Pn lanE anE in 
the aiS, anE enhancinH aniNal anE plant Henetics, nutSitiPn, 
and health to improve productivity.

5he NaHnituEe Pf the PppPStunity is Cest illustSateE Cy the in�
cSease in inWestNent in these technPlPHies PWeS the last Ee�
caEe� In ����, aHSitech inWestNents aNPunteE tP an estiNateE 
6S% ���N� 5his fiHuSe SPse tP 6S% ���Cn Cy ����, accPSEinH 
tP ,1.( 	����
� %ata�ESiWen aHSicultuSe is alSeaEy helpinH 
faSNeSs anE fPPE pSPEuceSs EiscPWeS innPWatiWe Xays tP HSPX 
more with less. As urbanization reduces the rural labor force, 
neX technPlPHies Xill Ce Wital in easinH the XPSLlPaE Pn the 
SeNaininH faSNeSs� 0peSatiPns Xill Ce EPne SeNPtely, pSPcesses 
Xill Ce autPNateE, SisLs Xill Ce iEentifieE Cy Nachine, anE is�
sues Xill Ce SesPlWeE Cy LeyinH PSEeSs intP a centSal cPNNanE 
centeS� In the futuSe, a faSNeSÁs sLillset Xill incSeasinHly Ce a 
NiY Pf technPlPHy anE CiPlPHy aCilities SatheS than puSe aHSi�
cultuSal LnPXhPX�

5he HPPE neXs is that faSNeSs aSe alSeaEy cPNfPStaCle Xith 
technPlPHy� :et, accPSEinH "ESian 1eScy 	����
 a EiscPnnect Se�
Nains� )e CelieWes that until Xe finE a Walue pSPpPsitiPn fPS 
faSNeSs tP Het inWPlWeE in aHSitech, they Xill 	SiHhtly
 SeNain 
laSHely sLeptical Pf the neX pSPEucts� 5he Pnus is Pn technPl�
PHy tP pSPWe EiHital aEWances aSenÁt Kust ecP�fSienEly Cells anE 
Xhistles� 5hey neeE tP NaLe it pPssiCle tP pSPEuce NPSe, 
hiHheS�Ruality fPPE Xith less NanpPXeS� "nE entSepSeneuSs 
CSinHinH thPse pSPEucts tP NaSLet Xill neeE tP actiWely HatheS 
feeECacL fSPN the useSs theyÁSe tSyinH tP help�

1PPS cPnnectiWity anE the lacL Pf inteHSateE pSactical sPlutiPns 
aSe PtheS SeasPns EiHiti[atiPn has laHHeE� "lsP, SPCPtic Nachin�
eSy SeNains pSPhiCitiWely eYpensiWe anE pPint sPlutiPns liLe 
ESPnes anE IP5�enaCleE fielEs aSe cPstly anE cPNe Xith a steep 
leaSninH cuSWe� 

8eÁSe nPt Ruite theSe yet, Cut the lanEscape is chanHinH  
anE CetteS PptiPns aSe eNeSHinH 	Xe Eiscuss eYaNples Pn  
the fPllPXinH paHes
� 

'aSNeS ŗyinH ESPne PWeS faSN fielE�
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3PCPts Pn the HSPunEÉ

5SactPS HuiEance anE autP�steeS aSe Xell�estaClisheE technPlP�
Hies� Cut unNanneE autPnPNPus tSactPSs Xill taLe lPnHeS tP 
CecPNe cPnWentiPnal� 3eHulatiPn, hiHh sensPS cPsts, anE the 
lacL Pf faSNeSsÁ tSust aSe the liNitinH factPSs, nPt the technPl�
PHy itself� 5he Sise Pf sNaSt iNpleNents, hPXeWeS, is HatheSinH 
pace� InEeeE, aEWanceE WisiPn technPlPHy has Ceen enaCleE Cy 
Nachine leaSninH 	i�e�, Eeep leaSninH
� )eSe, Nachines leaSn tP 
EistinHuish CetXeen cSPps anE XeeEs as the iNpleNent is 
pulleE alPnH the fielE, enaClinH theN tP taLe site�specific 
XeeEinH PS spSayinH actiPn� 8e anticipate that such iNple�
Nents Xill CecPNe incSeasinHly cPNNPn� 5hey aSe still in theiS 
eaSly infancy anE the sPŝXaSe is still CeinH XPSLeE Pn� " KPint 
WentuSe CetXeen #Psch anE #ayeS tP EeWelPp intelliHent spSay�
eSs is neaSinH NaKPS cPNNeSciali[atiPn�

0utsiEe Pf CSPaE�acSe aHSicultuSe, the applicatiPn Pf aHCPts 
has Ceen liNiteE� in hPSticultuSe, paSticulaSly, sNaSt technPlPHy 
has Ceen laSHely cPnfineE tP iSSiHatiPn� #ut a feX fSesh�stSaX� 
CeSSy haSWesteSs haWe Ceen tSialeE anE sPNe aSe tSansitiPninH 
intP cPNNeScial NPEe� 5he tasL SeNains technically challenH�

inH thPuHh� the WisiPn systeN neeEs tP Eetect fSuits insiEe a 
cPNpleY canPpy Xhile SPCPtic aSNs Nust SapiEly, cheaply, anE 
Hently picL the fSuit� /PWel enE�ešectPSs, incluEinH thPse 
CaseE Pn sPŝ SPCPtics that passiWely aEapt tP the fSuitÁs shape, 
haWe iNpSPWeE HSaspinH alHPSithNs unEeSpinneE Cy "I leaSn�
inH pSPcesses� -PX�cPst, HPPE�enPuHh SPCPtic aSNs aSe XPSL�
inH in paSallel, anE CetteS WisiPn systeNs aSe all helpinH push 
this technPlPHy tPXaSE cPNNeScial WiaCility�

In EaiSy, thPusanEs Pf SPCPtic NilLinH Nachines haWe alSeaEy 
Ceen installeE XPSlE�XiEe� 'PS eYaNple, theSe aSe �,��� autP�
NateE NilLinH systeNs in the /etheSlanEs, Pf the tPtal Pf 
��,��� NilLinH installatiPns 	%aiSy (lPCal, ����
� 5his Neans 
that SPuHhly ��� Pf %utch faSNeSs haWe a SPCPt, anE the in�
EustSy Xill cPntinue tP eYpanE as theiS WiaCility is estaClisheE� 

SPuSce� (etty INaHes
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...and drones in the air

%SPnes aSe nPX CeinH useE at eWeSy staHe Pf the HSPXinH cy�
cle� 5hey pSPEuce pSecise �% Naps fPS eaSly�sPil analysis, assist 
in the planninH Pf seeE plantinH, anE HatheS Eata tP help Nan�
aHe iSSiHatiPn anE nitSPHen leWels�

"HSicultuSe is eNeSHinH as Pne Pf the Nain aEESessaCle NaSLets 
for drones as the industry pivots away from consumer models 
that haWe CecPNe cPNNPEiti[eE in Secent yeaSs� /eX staSt�ups 
haWe cSeateE ESPne�CaseE plantinH systeNs that Ee� cSease 
PWeSall plantinH cPsts� 5hese systeNs shPPt pPEs Xith seeEs anE 
nutSients intP the sPil, pSPWiEinH eWeSythinH neeEeE fPS cSPps tP 
HSPX� "lsP, in the applicatiPn Pf cSPp�pSPtectiPn cheNicals, 
ESPnes can scan the HSPunE fPS pPtential issues 	e�H�, pests, 
funHal CSeaLPuts, etc�
� In fact, aeSial spSayinH can Ce fiWe tiNes 
faster with drones than with traditional machinery.

Inefficient cSPp NPnitPSinH is a huHe PCstacle tP hiHheS pSP�
EuctiPn� 8ith ESPnes, tiNe�seSies aniNatiPns can shPX the Ee�
WelPpNent Pf a cSPp anE SeWeal pSPEuctiPn inefficiencies, en�
aClinH CetteS NanaHeNent� #y scanninH a cSPp usinH CPth 
WisiCle anE neaS�infSaSeE liHht, ESPne�caSSieE EeWices can help 
tSacL chanHes in plants, anE analy[e theiS health anE aleSt 
farmers to disease.

SPuSce� (etty INaHes
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#iH Eata anE cPnnectiWity

In PuS -PnH 5eSN InWestNent theNe Ã&naClinH technPlPHies,Ä 
Xe iEentify clPuE anE CiH Eata as tXP Pf the fiWe enaClinH 
technPlPHies set tP eNpPXeS technPlPHical EisSuptiPn acSPss 
many industries and potentially even displace incumbent in�
EustSy leaEeSs� 5he Sise Pf clPuE technPlPHy is a EeNPcSati[inH 
I5, in PuS WieX� It enaCles sNalleS Cusinesses tP use enteSpSise� 
class applicatiPns, Xhile CiH Eata can help eYtSact siHnificant 
Walue fSPN laSHe anE untappeE pPPls Pf Eata tPP cPNpleY tP 
manipulate with standard methods and tools.

In fPPE pSPEuctiPn, cPnnecteE EeWices liLe IP5 anE sensPSs 
NaLe it pPssiCle tP HatheS Wast aNPunts Pf Eata fPS analysis Cy 
clPuE anE CiH Eata technPlPHies� 5he Sesult is in�Eepth LnPXl�
eEHe Pf aHSicultuSal factPSs, such as huNiEity, lPcal Sainfall 
rates, and temperature variations, which can be used to opti�
mize many processes.

In South America, for instance, the FAO ran a project on water 
efficiency usinH IP5 EeWices, clPuE stPSaHe, anE CiH Eata tech�
nPlPHies� "ŝeS analy[inH the Eata, the CPEy NaEe pSactical Sec�
PNNenEatiPns tP help faSNeSs NaLe CetteS EecisiPns� -iLe� 
Xise, $aSHill has taLen a staLe in $ainthus, an ISish staStup that 
uses facial SecPHnitiPn sPŝXaSe tP iEentify inEiWiEual cPXs anE 
tSacL heSE health aiNeE at incSeasinH pSPEuctiWity in EaiSy faSNs�

In food production, connected devices 
liLe IP5 anE sensPSs NaLe it pPssiCle tP 
HatheS Wast aNPunts Pf Eata fPS analy�
sis Cy clPuE anE CiH Eata technPlPHies� 

IP5 is Pne Pf the fastest�HSPXinH technPlPHy 
EeWice NaSLets 	units in Cn


IoT 2018 2024 CAGR

8iEe�aSea IP5 1.1 4.5 ���

ShPSt�SanHe IP5 7.5 17.8 ���

Total 8.6 22.3 17%

Sources: Ericsson, UBS, as of November 2018

5he IP5 has Ceen cPnstSaineE Cy inaEeRuate access tP cPnnec�
tivity, especially in rural areas. Investment in communication 
netXPSLs in the PutlyinH aSeas Pf Nany cPuntSies anE the 
tSansfPSNatiPnal pPtential Pf �( technPlPHies anE PtheS lPX�
pPXeSeE netXPSL sPlutiPns aSe NaLinH EiHitali[atiPn Pf the 
sector more feasible for many remote rural producers. As the 
ecPnPNic anE sPcial pPtential Pf hiHh�speeE CSPaECanE is Sec�
PHni[eE, such SuSal cPnnectiWity is incSeasinH� "nE Sesistance tP 
chanHe is fallinH as the inEustSy nPt Pnly enteSs a peSiPE Pf 
HeneSatiPnal successiPn Cut the financial anE enWiSPnNental 
Cenefits Pf EiHitally auHNenteE faSNinH CecPNe NPSe appaS�
ent� 5he shPStaHe Pf sPlutiPns EiNinishes as EeNanE HSPXs�

Food for thought

SPuSce� (etty INaHes



$hapteS � ¾ &NCSacinH innPWatiPn at the faSN

July 2019 – The food revolution 43

Satellite�enaCleE systeNs

"ccPSEinH tP ,1.( 	����
, pSecisiPn aHSicultuSe that utili[es 
satellite�enaCleE faSNinH is CecPNinH NPSe aWailaCle as the 
cPst ESPps anE the capaCility Sises tP SeHulaSly cPllect laSHe�
scale iNaHes Pf lanE aSeas fSPN sNall, SelatiWely lPX�cPst PSCit�
inH satellite systeNs� 5hese iNaHes aSe analy[eE Xith CiPlPHical 
alHPSithNs anE PtheS tPPls tP PCseSWe, NeasuSe, unEeSstanE, 
anE SespPnE tP inteS� anE intSa� fielE WaSiaCility in cSPps�

"ccPSEinH tP the 8&', SapiE HSPXth in the applicatiPn Pf pSeci�
siPn faSNinH technPlPHies is PccuSSinH� #y enaClinH the pSecise 
RuantificatiPn Pf an input 	XateS, feStili[eS, PS cSPp�pSPtectiPn 
cheNical
 tP Ce applieE tP specific aSeas, faSNeSs can siNulta�
neously reduce costs and enhance production yields. Data 
fSPN WaSiPus sPuSces ¾ incluEinH hiHh�SesPlutiPn satellite iNaH�
eSy, NetePSPlPHical SecPSEs, sPil nutSient sensPSs, XateS ŗPX 
HauHes, anE pSPEuctiPn SepPSts ¾ can Ce inteHSateE anE ana�
ly[eE Cy alHPSithNs tP pSPEuce hiHhly specific SecPNNenEa�
tiPns that nPt Pnly Saise pSPEuctiPn Cut taLe accPunt Pf the 
environment.

#y enaClinH the pSecise RuantificatiPn 
Pf an input 	XateS, feStili[eS, PS cSPp�
pSPtectiPn cheNical
 tP Ce applieE tP 
specific aSeas, faSNeSs can siNultane�
ously reduce costs and enhance pro�
duction yields.

5he NPst siHnificant Cenefits Xill Ce HaineE Cy inteHSatinH Eif�
feSent types Pf technPlPHy� #iH Eata, IP5, anE satellites XPSLinH 
in cPnKunctiPn Xith sensPSs Xill Ce a HaNe chanHeS Xhen ap�
plied across production systems – whether pastoral, horticul�
tuSal, PS any PtheS fPSN Pf CiPlPHical pSPEuctiPn ¾ in NaYiNi[�
inH the pSPEuctiPn pPtential Pf lanE Xhile NiniNi[inH the 
enWiSPnNental iNpact Pn it� %eliWeSinH Xhat is pPssiCle Selies 
Pn SecSuitinH sLilleE pePple, cPNCinH Eata tP EeSiWe insiHhts 
that can iNpSPWe PutcPNes, anE CuilEinH the alHPSithNs aCle 
tP auHNent the intuitiPn Pf thPse PpeSatinH the systeN�

Food for thought
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8ateS�saWinH technPlPHy is Wital 

"ccPSEinH tP the 6/, ��� CilliPn pePple EP nPt haWe access tP 
aEeRuate sanitatiPn� .PSe than ��� NilliPn haWe nP access tP 
safe ESinLinH XateS� 5he HlPCal fPPE pSPEuctiPn systeN is the 
laSHest XateS useS XPSlEXiEe� It cPnsuNes ��� Pf the planetÁs 
fSesh XateS� 8ateS scaScity nPt Pnly ašects sPcial anE ecP�
nomic stability, it also undermines the sustainability of natural 
enWiSPnNents anE ecPsysteNs� 6/ SeseaSch suHHests that �� 
cPuntSies aSe alSeaEy eYpeSiencinH seWeSe XateS shPStaHes, anE 
estiNates that half the HlPCal pPpulatiPn cPulE Ce liWinH in aS�
eas Pf hiHh XateS stSess Cy �����

0ne Sesult Pf uSCani[atiPn Xill Ce hiHheS inEustSiali[atiPn anE 
XateS use, Xhich Xill place HSeateS pSessuSe Pn aHSicultuSal, 
fSeshXateS, anE cPastal aRuacultuSe SesPuSces� 5he InteSna�
tional Union for Conservation of Nature estimates that, by 
����, EeNanEs fPS XateS, eneSHy, anE fPPE Xill Sise Cy ���, 
���, anE ���, SespectiWely� "s a cPnseRuence, theSe is a 
HSPXinH fPcus Pn hPX the fPPE inEustSy uses XateS anE Pn 
the pSPEuctiPn fPPtpSint it leaWes� %esiHninH systeNs anE Ee�
plPyinH EiHital anE analytic technPlPHies that enaCle pSPEuceSs 
tP unEeSstanE theiS XateS aWailaCility anE utili[inH theN Xith 
precision are critical.

"ccPSEinH tP the 6/, NPSe than ��� 
million people have no access to safe 
ESinLinH XateS�

Food for thought

SPuSce� (etty INaHes

Fourth Industrial Revolution capabilities can play a major role 
in NitiHatinH EeNanE acSPss XateS�intensiWe inEustSies� In the 
aHSicultuSe sectPS, fPS eYaNple, cPNpanies liLe .icSPsPŝ aSe 
EeNPnstSatinH hPX pSecisiPn iSSiHatiPn techniRues can eNplPy 
sNaSt sensPSs iNpleNenteE in cSPp fielEs anE satellite iNaHes 
tP Hlean infPSNatiPn aCPut sPil cPnEitiPns� %SPnes taLe iNaHes 
Pf fielEs anE "I inteSpSets the Eata tP NPEel a heat Nap Pf the 
crop area.

%istSiCuteE leEHeS technPlPHies PšeS PppPStunities tP fuStheS 
inŗuence the CehaWiPS Pf tSaEeSs anE enE�useSs Cy enaClinH 
peeS�tP�peeS tSaEinH Pf XateS allPcatiPns aNPnH useSs in an 
Ppen anE tSanspaSent NanneS 	EiscusseE fuStheS in the Supply�
chain InnPWatiPn chapteS
�
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Source: United Nations, June 2019

people without access 
to sanitation

Currently

2.3 billion

650 million
people have no access
to safe drinking water

By 2050 global demand will rise:

of the planets’s 
freshwater is 
used for global 
food production

Currently

70% +55% 

for water 

+80% 
for energy

+60% 
for food

Source: United Nations, June 2019

Currently

Source: United Nations, June 2019

Source: The international Union for Conservation of Nature, June 2019
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8ealth .anaHeNent 	$I0 (8.
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Interview with 
Adrian Percy, PhD

Adrian Percy
Adrian Percy, who has more than 25 
yeaSs Pf eYpeSience in the aHSicultuSal in�
dustry, is an advocate of the need for 
anE Cenefits Pf technPlPHy in NPEeSn 
aHSicultuSe� )e cuSSently seSWes as the 
$50 Pf 'inisteSe 7entuSes, a HlPCal tech�
nPlPHy anE life sciences WentuSe capital 
inWestPS� In aEEitiPn, he fSeRuently acts 
as an aHSicultuSal inEustSy SepSesentatiWe 
and advisor or independent director to 
cPNpanies thSPuHh his PXn cPnsultancy 
cPNpany, /PNaE 5echnPlPHy $Pnsult�
inH� 1SeWiPusly, "ESian seSWeE as the 
head of research and development for 
the Crop Science division of Bayer as 
paSt Pf its eYecutiWe cPNNittee� 

5echnPlPHy Xill play an incSeasinH SPle in fPPE anE sustainaCility initiatiWes� Its eNeS�
Hence has PccuSSeE at a hiHhly PppPStune tiNe� 8e face the challenHe Pf an eYpanE�
inH pPpulatiPn tP feeE, fuel, anE clPthe Xith incSeasinHly liNiteE SesPuSces aWailaCle 
tP us ¾ XhetheS XeÁSe talLinH aCPut lanE, sPil, XateS, nutSients, PS laCPS� "lsP, PuS 
chanHinH cliNate is inŗuencinH the natuSal liNitatiPns Pf the planet�

SP Xe spPLe Xith "ESian 1eScy, 1h%, a luNinaSy in the fielE Pf aHSicultuSe anE fPPE 
science� 8e RuestiPneE hiN aCPut hPX technPlPHy can suppPSt HlPCal fPPE secuSity 
Xhile cPnseSWinH the enWiSPnNent�

What kind of investment opportunities are there in agritech?
8e neeE tP cPNpletely tSansfPSN PuS aHSicultuSal anE fPPE pSPEuctiPn systeNs tP 
ensuSe fPPE secuSity fPS all, Neet eWPlWinH cPnsuNeS EeNanEs, anE cPnseSWe PuS 
planetÁs pSeciPus SesPuSces fPS HeneSatiPns tP cPNe� 5heSe aSe nuNeSPus neX eYcit�
inH technPlPHies that can Ce applieE tP SaisinH aHSicultuSal pSPEuctiWity, safeHuaSEinH 
enWiSPnNental health, anE satisfyinH eWPlWinH cPnsuNeS pSefeSences� 

'PS instance, CSinHinH ešectiWe neX technPlPHy tP HSPXeSs tP Seplace, cPNpleNent, 
PS siNply incSease the efficiency Pf eYistinH cSPp�pSPtectiPn NethPEs PšeSs NaKPS Pp�
pPStunities� 5hey incluEe CiP�sPlutiPns Xith iNpSPWeE enWiSPnNental safety anE cPN�
pletely new approaches that improve yield and increase natural plant resistance to 
Eisease anE pests, such as the 67 technPlPHy CeinH EeWelPpeE Cy #iP-uNic�

I aN alsP eYciteE aCPut aEWanceE CSeeEinH tPPls, such as thPse CeinH EeWelPpeE Cy 
)i 'iEelity (enetics� 5he applicatiPn Pf cPNputatiPnal CSeeEinH appSPaches can help 
iEentify neX aHSPnPNic anE Ruality tSaits in a Nuch NPSe pSecise NanneS� It speeEs 
up the XPSL Pf plant CSeeEeSs anE cSeates NPSe efficient seeE WaSieties that Cenefit 
HSPXeSs anE cPnsuNeSs aliLe� "ll Pf these technPlPHies can Ce applieE NPSe ešec�
tiWely anE efficiently Pn the faSN thSPuHh the use Pf CetteS aCPWe� anE CelPX�HSPunE 
sensPSs, applicatiPn tPPls, anE enaClinH EiHital platfPSNs�

Who will drive this transformation?
5his tiNe, in Ny WieX, NaKPS aHSi�cPSpPSatiPns canÁt sPlWe all the challenHes Pn theiS 
PXn� It Xill taLe a cPalitiPn that incluEes neX entSants, HSPXeSs, anE HPWeSnNents 
tP Neet the challenHes aheaE Pf us� 

8e neeE tP fPcus Pn Ppen innPWatiPn anE cPllaCPSatiPn� I hPpe anE eYpect tP see 
this sectPS anE ecPsysteN NatuSe as inWestNent inteSest in it Eeepens anE EiWeSsifies� 
I thinL neX anE eYcitinH technPlPHies Xill eNeSHe fSPN Xithin aHSi anE as cSPssPWeSs 
from other sectors, such as pharma.  

5he fPPE chain appeaSs tP Ce shPSteninH� $PnsuNeS pSefeSences, incluEinH a Ee�
NanE fPS NPSe tSanspaSency anE tSaceaCility in it, Xill incSeasinHly ESiWe CehaWiPS Pn 
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the faSN� In fact, Pne Pf the NPst eYcitinH EeWelPpNents is the eNeSHence Pf aHSi�
tech huCs anE fPPE�tech innPWatiPn aSPunE the XPSlE�

(SPXeSs Xill Ce aCle tP custPNi[e theiS PpeSatiPns tP a EeHSee uniNaHinaCle eWen a 
feX yeaSs aHP� Still, these technPlPHies Xill nPt Ce successful unless they aSe XiEely 
aEPpteE Pn the faSN� 5he cPNpanies that PšeS theN neeE tP intelliHently neHPtiate 
SeHulatPSy SeRuiSeNents, Hain NaSLet access, anE PšeS a cleaS SetuSn Pn inWestNent 
tP HSPXeSs� 

SP, eWen thPuHh innPWatiPn is the Pnly path tP sustainaCle faSNinH, technPlPHy alPne 
Xill nPt sPlWe the Nany issues cPnfSPntinH NPEeSn aHSicultuSe� IÁWe talLeE Pŝen 
aCPut hPX the lPss Pf tSust aNPnH pSPEuceSs anE cPnsuNeSs EiNinishes PuS aCility 
tP cPpe Xith eWPlWinH pests, liNiteE natuSal SesPuSces, WPlatile NaSLets, shiŝinH cPn�
suNeS pSefeSences, anE a chanHinH cliNate� 

You mention trust. Why do we embrace technological advances in virtually 
all other fields while expecting farmers to continue employing agrarian 
practices first used more than a century ago? 
.PEeSn aHSicultuSe, Cy any NeaninHful NeasuSe, is an unRualifieE success� 'aSNeSs 
pSPEuce NPSe fPPE Pn less lanE anE feeE NPSe pePple cPst�ešectiWely than eWeS Ce�
fPSe� #ut insteaE Pf celeCSatinH the aEWances that haWe NaEe this pPssiCle, Nany 
consumers are fearful of them.

5his feaS steNs paStly fSPN Xhat I see as an ÃinnPWatiPn EiscPnnect�Ä .any cPnsuN�
eSs nP lPnHeS haWe any assPciatiPn Xith faSNs anE EP nPt unEeSstanE the Sealities Pf 
faSNinH� 5hat saiE, acLnPXleEHinH this situatiPn is nPt enPuHh� ItÁs up tP us in aHSi�
cultuSe tP help CSiEHe that EiscPnnect anE CuilE tSust�

"ŝeS all, itÁs iNpPssiCle tP sustain a Cusiness XithPut tSust� 8hile EiscussinH scientific 
infPSNatiPn Xith the puClic Nay Ce Eifficult, itÁs alsP iNpPStant� 8e can staSt Cy lis�
teninH tP cPnsuNeS cPnceSns anE finEinH cPNNPn HSPunE Pn XheSe Xe all aHSee� 
8e LnPX cPnsuNeSs caSe Eeeply aCPut fPPE safety, CiPEiWeSsity, XateS Ruality, sPil 
health, anE enWiSPnNental sustainaCility� 5hese saNe cPnsiEeSatiPns aSe ESiWinH the 
neYt HeneSatiPn Pf aHSicultuSal innPWatiPns� 8e Nust ESaX a cleaS cPnnectiPn Ce�
tXeen these innPWatiPns anE the EiSect Cenefits that they EeliWeS tP pePple Xithin 
their families and communities. 

'inEinH Xays tP faSN NPSe sustainaCly anE pSPWiEe safe, aCunEant, nutSitiPus fPPEs tP 
a SapiEly HSPXinH XPSlE is a challenHe that Pnly science can sPlWe� I thinL itÁs tiNe that 
Xe shaSeE PuS LnPXleEHe, cPnWictiPn, anE passiPn Xith anyPne XhP Xill listen� "nE 
eWen Xith thPse XhP XPnÁt� 8e can staSt this pSPcess Cy talLinH plainly anE Ppenly�
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Source: Ailine Liefeld



Chapter 5 – What’s new on the menu?

July 2019 – The food revolution 49

"s the XPSlEÁs pPpulatiPn HSPXs in si[e anE Xealth anE uSCan�
i[es, the fPPE inEustSy Xill neeE tP cPntinuPusly Se�inWent itself� 
It Nust Eeal Xith the pSactical iNplicatiPns Pf cliNate chanHe, 
natuSal SesPuSce cPnstSaints, HSPXinH health cPnceSns anE the 
latest fashion and lifestyle trends. What and how we eat now 
EišeSs fSPN Xhat anE hPX Xe ate Pnly a HeneSatiPn aHP anE 
Xill EišeS fSPN Xhat anE hPX Xe eat in a EecaEeÁs tiNe� 5ech�
nPlPHical innPWatiPn alsP shapes EeNanE fPS fPPE pSPEucts, 
fSPN its inHSeEients anE ŗaWPSs tP its functiPn� 

5PEayÁs fPPE pSPEuceSs anE pSPcessPSs Xill neeE stSateHies that 
help enaCle theN tP stay SeleWant� "nE Xhile the fPllPXinH 
technPlPHies anE the EiscussiPn aSe HeneSal in natuSe, these 
aSe the Nain CucLets at the cuttinH eEHe Pf hPX anE Xhat Xe 
will eat in the decade, in our view. However, a word of cau�
tiPn, this tSansitiPn Xill Ce nPt Ce alXays seaNless� "ccPSEinH 
tP 'PSCes, theSe is neX SeseaSch PšeSinH a XaSninH tP cPNpa�
nies lPPLinH tP sell cultuSeE Neat� 5his neX type Pf pSPtein 
cPulE enE up sušeSinH the saNe fate as (.0s if pSPEuceSs 
anE pSPpPnents aSenÁt aCle tP shiŝ the puClic naSSatiWe�  

#acL then, neXs SepPSts Pn (.0s tenEeE tP hiHhliHht the  
scientific PS ecPnPNic aspects PWeS PtheS featuSes liLe yielE 
Cenefits tP faSNeSs, SeEuceE applicatiPns Pf pesticiEes PS NPSe 
Secently, the enhanceE Cenefits Pf PNeHa�� fatty aciEs� -iLe 
plant CSeeEeSs, pSPEuceSs Pf plant�CaseE anE nPWel fPPEs Xill 
face sLepticisN as aEWPcates chaSacteSi[e aStificial�pSPtein pSPE�
ucts as un�natuSal, aStificial, PS synthetic CecPNe NPSe WPcal�

Recent worldwide surveys tell us that while most consumers 
suppPSt innPWatiPns that help fiHht HlPCal hunHeS, they aSe alsP 
cPnceSneE that science tPEay Nay Ce haSNinH pePple anE the 
planet. Innovators need to be attentive to their concerns and 
responsive to their needs. That doesn’t mean we abandon 
theiS iEeas, Cut SatheS iNpSPWe the Ruality Pf these cPnWeSsa�
tiPns, anE enHaHe nPX�
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#iPtechnPlPHy� (ene�eEiteE fPPE 
is the neYt Hiant leap

#iPtech, incluEinH Wia the use Pf Hene NPEifieE PSHanisNs 
	(.0s
 anE $3IS13 Hene eEitinH, is a NaKPS aEWanceNent fPS 
fPPE pSPEuctiPn anE secuSity� $3IS13 technPlPHy in paSticulaS 
cPulE NaLe siHnificant inSPaEs tP feeEinH the cuSSent anE 
HSPXinH XPSlE pPpulatiPn� "lSeaEy Xe stSuHHle tP nPuSish the 
cuSSent pPpulatiPn Pf seWen CilliPn pePple, anE cliNate chanHe 
Xill Pnly cSeate neX challenHes in cPNinH EecaEes� 6ltiNately, 
Xe neeE tP incSease aHSicultuSal pSPEuctiWity anE pSeWent the 
loss of biodiversity simultaneously. As such, science will be 
calleE upPn tP help PWeScPNe PCstacles anE Neet HlPCal fPPE 
demand.

$3IS13 enHineeSeE cSPps XPulE haWe Cuilt�in Sesistance tP 
ESPuHht, pests, anE Eisease, Xhich Neans less cheNical inteS�
WentiPn, leaEinH tP CetteS enWiSPnNental PutcPNes� #esiEes, 
pSPEuce cPulE Ce EesiHneE tP haWe HSeateS functiPnal Cenefits, 
such as a hiHheS WitaNin anE NineSal cPntent Xhich is Cenefi�
cial to human health. 

3�% cPsts shPulE alsP Eecline� "ccPSEinH tP 3aCPCanL 	����
, 
each neX seeE WaSiety inWPlWes an aWeSaHe tPtal cPst Pf SPuHhly 
6S% ��� NilliPn anE EepenEinH Pn the CSeeEinH NethPE can 
taLe CetXeen eiHht anE �� yeaSs tP EeWelPp� )PXeWeS, the use 
Pf neX NaSLeS�assisteE CSeeEinH technPlPHies such as $3IS13 
cPulE SeEuce the 3�% spenE anE tiNeline tP ��� yeaSs�

5hPuHh, Nany cPnsuNeSs SeacteE neHatiWely tP pSeWiPus aHSi�
cultuSal applicatiPns EeSiWeE fSPN CiPtechnPlPHy 	SheX et al, 
����
, naNely (.0s anE put Hene�eEitinH in the saNe 
CucLet, paSticulaSly in the &uSPpean 6niPn� "s aSHueE Cy SheX 
anE 1eScy, XithPut incSeaseE cPnsuNeS acceptance ¾ liLely 
achieved by improved methods of education and public en�
HaHeNent ¾ $3IS13 aHSicultuSal applicatiPns Nay face the 
saNe SeHulatiPns anE challenHes Pf tSaEitiPnal (.0s, haNpeS�
inH $3IS13Ás cPntSiCutiPn tP sustainaCle aHSicultuSe�

"ccPSEinH tP 1eScy 	����
, futuSe pSPEuceSs, tP HSPX anE pSP�
tect PuS fPPE, Xill neeE these neX anE EiWeSse inteHSateE 
technPlPHies that XPSL in cPnceSt Xith the natuSal enWiSPn�
Nent cPupleE Xith Seal�tiNe EiaHnPstic infPSNatiPn ¾ this in�
cluEes $3IS13 technPlPHy� 8e neeE tP Cust the linHeSinH Nyth 
that technPlPHy is the eneNy Pf natuSal, aCunEant, nutSitiPnal 
anE ašPSEaCle fPPE� "EWPcates Pf CiPtechnPlPHy CelieWe cPn�
suNeSs aSe nPt Ce aXaSe that (. cSPps haWe PutpeSfPSNeE 
nPn�(. fPS NPSe than �� yeaSs in teSNs Pf pSPEuctiWity anE 
aEEeE tP CiPEiWeSsity ¾ tXP Pf the Ley sustainaCility inEicatPSs�

SPuSce� (etty INaHes
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SuspiciPn aCPut the aCility Pf plant�CaseE Neat suCstitutes tP 
pSPWiEe a Henuinely liLe�fPS�liLe eYpeSience as Neat has put Pš 
Nany cPnsuNeSs fSPN sXitchinH tP these pSPEucts en Nasse� 
/Pnetheless, theiS pPpulaSity is HSPXinH� " Ley challenHe these 
pSPEucts face is SeplicatinH the fat Calance Pf Neat, althPuHh 
new alternative proteins represent a vast improvement in terms 
Pf taste PWeS theiS pSeEecessPSs anE aSe CecPNinH estaClisheE�

1eSceptiPn Xill Ce the Ley challenHe Xhen it cPNes tP alteSna�
tiWe pSPtein� 1lant�CaseE CuSHeSs haWe Secently CecPNe a fiY�
tuSe Pf CacLyaSE HSillinH in Nany cPuntSies� StaStups anE estaC�
lisheE Neat pSPcessPSs aSe pSPEucinH theN, taSHetinH 
cPnsuNeSs XhP haWe plant� anE Neat�CaseE Eiets aliLe Cy in� 
cSeasinH PptiPns fPS WeHetaSians anE WeHans Xhile enticinH caS�
niWPSes tP cPnsuNe an enWiSPnNentally fSienEly pSPEuct Xith� 
Put cPNpSPNisinH Pn taste�

5his yeaS the stPcL pSice Pf plant�CaseE unicPSn #eyPnE .eat 
suSHeE NPSe than fiWefPlE in less than tXP NPnths aŝeS it I1�
0eE Pn the /"S%"2� 5he $alifPSnia�CaseE staStup is Pne Pf 
seWeSal secPnE�XaWe fPPE pSPEuceSs EeWelPpinH innPWatiWe 
processes to more closely replicate the structure and taste of 
Seal Neat usinH Pnly plant�CaseE inHSeEients�

5his EecaEe�lPnH path fSPN PCscuSe tP NainstSeaN can Ce 
tSaceE in paSt CacL tP the EaiSy aisle, XheSe sPy�, alNPnE�, anE 
cPcPnut�CaseE NilLs haWe claiNeE spPts alPnHsiEe cPXÁs NilL� 
5hat ÃsaNe shelfÄ stSateHy helpeE the 6S nPn�EaiSy NilL NaS�
Let HSPXs ���, tP 6S% ���Cn, in the fiWe yeaSs tP ����, ac� 
cPSEinH tP .intel� It nPX claiNs a ����� NaSLet shaSe fSPN 
traditional dairy producers.

#eyPnE .eat has aEPpteE the saNe tactic� It SeRuests Neat�
aisle placeNent fPS its CuSHeS anE sausaHe SeplaceNents  
insteaE Pf SeleHatinH theN tP the specialty WeHetaSian shelf PS 
fSee[eS� INpPssiCle 'PPEs, anPtheS secPnE�XaWe plant�CaseE 
Neat NaLeS, has spent yeaSs stSiWinH tP natuSally Seplicate the 
taste, teYtuSe, anE lPPL Pf a CuSHeS Neat patty�

-iLeXise, the alteSnatiWe�tP�EaiSy NaSLet has seen SapiE 
HSPXth anE is CeinH pPXeSeE Cy, in paSt, faNiliaS NaSLetinH  
levers – healthiness, humaneness, and sustainability. Another 
stSateHy Xas tP push pSPEucts thSPuHh hiHh�enE paStneSs� 
SXeEish Pat�NilL NaLeS Ã0atlyÄ tuSneE its 6S capacity cPn�
stSaints intP stSenHth, EiSectinH eaSly EistSiCutiPn tP hiHh�enE 
espSessP CaSs in /eX :PSL� ScaScity anE the CaSista halP ešect 
helpeE estaClish pent�up cPnsuNeS EeNanE, anE set a pSice 
pPint in line PS aCPWe that Pf SeHulaS EaiSy pSPEucts� "nPtheS 
cPNpany, 1eSfect %ay, is applyinH Hene seRuencinH anE �% 
pSintinH tP cSeate NilL XithPut the cPX�

5hat stSateHy has Ceen echPeE in eaSly EistSiCutiPn Eeals stSucL 
Cy INpPssiCle 'PPEs� Its CuSHeSs, Xhich taLe Pn a ClPPE�SeE 
hue fSPN a feSNenteE yeast pSPcess, fiSst EeCuteE in liNiteE 
Ruantities at /eX :PSLÁs hiHh�enE SestauSants� It has since  
eYpanEeE tP PWeS �,��� 6S Putlets, accPSEinH tP the fiSN,  
incluEinH a Nass NaSLet play Wia natiPn�XiEe EistSiCutiPn in 
fast fPPE Hiant #uSHeS ,inH� #Pth #eyPnE anE INpPssiCle haWe 
NaEe inSPaEs intP )PnH ,PnH anE SinHapPSe, tappinH hiHh�
enE SestauSants in the tSenE�settinH "sian XPSlE cities� $apac�
ity cPnstSaints Pn pSPEuctiPn, Xhich CPth haWe citeE as Ley 
spenEinH aSeas in theiS latest funE�SaisinH SPunEs, haWe leE  
to limited availability.

/Pt suSpSisinHly, plant�CaseE pSPEucts haWe faceE pushCacL 
anE SeHulatPSy lPCCyinH fSPN Neat anE EaiSy inEustSy� $anaEa, 
seWeSal 6S states anE the &6 aSe in the pSPcess Pf passinH, PS 
lPPLinH tP pass, leHislatiPn that XPulE pSeWent these alteSna�
tiWes fSPN CeinH calleE ÃhaNCuSHeSsÄ PS ÃHSPunE Ceef�Ä 
0theS NeNCeSs Pf the aHSicultuSal sectPS, hPXeWeS, aSe NPSe 
suppPStiWe Pf plant�CaseE pSPtein� 'PS eYaNple, $anaEaÁs "(5 
'PPE anE InHSeEients, the XPSlEÁs laSHest NanufactuSeS Pf 
pulse inHSeEients 	peas, chicLpeas, NunH Ceans, lentils etc�
, 
eYpects EeNanE fPS ŗPuS anE cPncentSates EeSiWeE fSPN the 
HSains it pSPEuces tP sLySPcLet�

1lant�CaseE pSPtein is EisSuptinH 
Neat NaSLets

SPuSce� (etty INaHes
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Interview with 
.ichael (SeHeS, .%

Michael Greger, MD
" fPunEinH NeNCeS anE fellPX Pf the 
"NeSican $PlleHe Pf -ifestyle .eEicine, 
.ichael (SeHeS, .%, is a physician, Cest�
sellinH authPS 	Ã)PX /Pt tP %ieÄ
, anE 
fPunEeS Pf the nPn�pSPfit, science�CaseE 
puClic seSWice /utSitiPn'acts�PSH� )e is a 
HSaEuate Pf $PSnell 6niWeSsity SchPPl Pf 
"HSicultuSe anE 5uŝs 6niWeSsity SchPPl 
of Medicine. There are more than a 
thousand videos on nearly every aspect 
Pf healthy eatinH fSeely aWailaCle at /u�
tSitiPn'acts�PSH�

5he NaSLetinH Pf plant�CaseE Neat has NPstly fPcuseE Pn its aEWantaHes PWeS Ceef 
and other types of animal meat, be it from the standpoint of animal welfare, sustain�
aCility PS health� &WiEence fPS the fiSst claiN is PCWiPus� 5he sustainaCility iNpact Pf 
sXitchinH fSPN Ceef tP plant�CaseE Neat is cleaS tPP, Xith siHnificant aEWantaHes  
in teSNs Pf HSeenhPuse Has 	()(
 eNissiPns, lanE usaHe anE XateS cPnsuNptiPn 
	see 'iH� �
�

#ut the nutSitiPnal Walue Pf neX hiHhly pSPcesseE plant�CaseE CuSHeSs has peSsis�
tently Ceen RuestiPneE in pPpulaS NeEia, leaWinH Nany cPnsuNeSs alaSNeE PS cau�
tiPus� "t fiSst Hlance, a siEe�Cy�siEe analysis Pf a typical Ceef CuSHeS aHainst these 
neYt HeneSatiPn plant�CaseE alteSnatiWes suHHests sPNethinH Pf a nutSitiPnal ESaX� 
SP Xe spPLe Xith %S .ichael (SeHeS, a lPnH�tiNe aEWPcate Pf plant�CaseE nutSitiPn, 
tP finE Put NPSe�

Is plant-based meat unhealthy?
5he CiHHest insiHht fSPN this cPNpaSisPn 	see 'iH� �
 is that fast fPPE is nPt paSticu�
laSly healthy, XhetheS itÁs Neat�CaseE PS nPt� " XhPle fPPE plant�CaseE PptiPn, such 
as a Cean CuSHeS, SeNains the NPst nutSitiPnal� #ut this neX HeneSatiPn Pf plant�
CaseE Neat appeaSs tP lean a little tPP heaWily Pn salt, Xith the #eyPnE #uSHeS cPn�
taininH aCPut ��� NPSe sPEiuN than a typical Ceef patty� 5hatÁs aCPut a RuaSteS Pf 
the Eaily intaLe liNit SecPNNenEeE Cy the "NeSican )eaSt "ssPciatiPn� SPNe types 
Pf plant�CaseE Neat haWe cPNpaSaCle satuSateE fat cPntent, Cut the plant�CaseE al�
ternatives clearly outperform in terms of transfat and cholesterol. 

Is processed food unhealthy?
5he 5Sue )ealth InitiatiWe, a HlPCal cPalitiPn Pf XPSlE SenPXn eYpeSts, has estaClisheE 
a cPnsensus WieX that the healthiest Eiet is Pne cPnsistinH ÃNPstly Pf NiniNally pSP�
cesseE, HeneSally plant�CaseE fPPEs�Ä (iWen the iNpact heaSt Eisease has Pn PuS sP�
ciety, the lower levels of saturated fat and the absence of transfat and cholesterol in 
NPst plant�CaseE PptiPns aSe XelcPNe� "nE I XPulE liLe tP aEE that if plant�CaseE 
meat successfully redirects public consumption patterns away from beef and other 
types Pf Neat, that cPulE iNpact SelateE canceS, EiaCetes, anE stSPLe SisLs�

'iH� �� &nWiSPnNental iNpact Pf sXitchinH fSPN Ceef tP plant�Ca�
sed meat

Compared to beef Impossible Burger Beyond burger

()( eNissiPns 	LH $0��eR�LH
 ���� ����

-anE use 	N��y�LH
 ���� ����

8ateS fPPtpSint 	liteSs
 ���� ����

SPuSces� #eyPnE .eatÁs #eyPnE #uSHeS -ife $ycle "ssessNent, SepteNCeS ����, 'PPE pPlicy, %eceNCeS ����, -$" 
Update, 2019, Value of water research report series no. 48, 2010 
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What do the nutrition charts not tell us?
5he NPst siHnificant aEWantaHe nPt fPunE Pn the nutSitiPnal chaSts is fPPE safety� 
1lant�CaseE fPPE has nP issues Xith intestinal CuHs, such as &� cPli PS SalNPnella, as 
the fPPE neWeS haE intestines� 5heSe aSe alsP laSHeS [PPnPtic Eisease SisLs, such as 
CiSE ŗu, that XPulE Ce lesseneE Cy the sXitch� 5he scale anE speeE Pf NPEeSn ani�
Nal faSNinH haWe leE tP heaWy usaHe Pf antiCiPtics cSitical tP huNan NeEicine� If Ee�
NanE fPS Neat cPntinues tP HSPX, Xe cPulE see NPSe SaNpant usaHe Pf antiCiPtics 
anE NPSe antiCiPtic�Sesistant CacteSia enteSinH the fPPE chain� 

Should I avoid GMO plant-based food?
/P� INpPssiCle 'PPEsÁ NPst hiHh�pSPfile (.0 cPntent is a Hene�eEiteE yeast Ee�
siHneE tP pSPEuce ÃheNe�Ä 5his eEit allPXs fPS Wat�CaseE pSPEuctiPn, siHnificantly 
SaNpinH up pSPEuctiPn efficiency� 5he 6S '%" has HiWen this inHSeEient its ÃHeneSally 
appSPWeE as safeÄ laCel� 5he PtheS (.0 cPntent cPNes fSPN stanEaSE (.0 sPy, 
Xhich pSesents its PXn EPXnsiEes, incluEinH heaWy usaHe Pf the heSCiciEe HlyphP�
sate� #SPaEly, if yPu aSe fPcuseE Pn sustainaCility HPals, this NPSe ešectiWe pSPcess 
SepSesents an enWiSPnNental Hain�

'iH� �� /utSitiPn cPNpaSisPn CetXeen Ceef anE PtheS plant�Ca�
sed meat patty
#aseE Pn 	��� H
 patty

Beef Impossible Beyond Black Bean 

SatuSateE fat 	H
 8 8 6 1.5

5Sans fat 	H
 1.5 0 0 0

$hPlesteSPl 	NH
 80 0 0 0

$alPSies 	Lcal
 240 240 280 270

SPEiuN 	NH
 230 370 390 96

1SPtein 	H
 20 19 20 11

ISPn 	NH
 2.8 4.2 4.2 3.6

7itaNin #�� 	NcH
 3 3 0 0

'iCeS 	H
 0 3 2 7.3

1PtassiuN 	NcH
 345 610 300 420

SPuSces� #eyPnE CuSHeS pSPEuct Eetail, #lacL Cean CuSHeS, #uSHeS ,inH nutSient infPSNatiPn, INpPssiCle 'PPEs '"2, 
Mijn Eetmeter, USDA database, 13317, USDA database, 16015.
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�% fPPE pSintinH is 
	alNPst
 heSe

8hile neYt�HeneSatiPn inHSeEients, SPCPtic appliances, nPWel 
cPPLinH NethPEs, anE PtheS technPlPHy pSPNise tP SeNaLe 
PuS cuisine, �% fPPE pSintinH has alSeaEy NaEe its Xay intP eY�
peSiNental Litchens� /"S"�spinPš #ee)eYÁs �% pSinteS pSints 
pi[[as fPS aNuseNent paSLs, spPStinH�eWent Wenues, laSHe� 
scale SestauSants, anE eWen HPWeSnNent�NilitaSy canteens� #y 
NaLinH pi[[a inHSeEients in pPXEeS fPSN anE EehyESatinH 
them, their printer has even made pizzas in space.

#ut the Seal Walue Pf �% fPPE pSintinH lies in custPNi[atiPn� "s 
people’s dietary restrictions have increased, the trend toward 
peSsPnali[atiPn in fPPE has alSeaEy HaineE tSactiPn� �% fPPE 
hPNe pSintinH XPulE enaCle pePple tP eYeSt NPSe cPntSPl PWeS 
Xhat they chPPse tP eat anE the inHSeEients incluEeE in it, Cut 
the challenHe is tP cSeate fPPEs that taste, feel, anE lPPL liLe 
Xhat cPnsuNeSs eYpect� 5he Sesults aSe HettinH CetteS� In NPSe 
futuristic applications, 3D printers will even support specialized 
Eiets CaseE Pn nPWel fPPEs anE inHSeEients aliHneE Xith yPuS 
nutSitiPnal neeEs PS pSefeSences ¾ SanHinH fSPN iSPn Eeficiency 
tP WeHetaSianisN tP Hluten�fSee EietinH�

SPuSce� (etty INaHes

�% fPPE hPNe pSintinH XPulE enaCle 
pePple tP eYeSt NPSe cPntSPl PWeS Xhat 
they chPPse tP eat anE the inHSeEients 
included in it.

Food for thought



Chapter 5 – What’s new on the menu?

July 2019 – The food revolution 55

Personalized nutrition 
HPes EiHital 

As consumers become more intricately aware of how their di�
ets ašect theiS health, they Xill seeL pSPEucts anE seSWices that 
meet their needs and lifestyle. Nutritional advice is fast evolv�
inH fSPN a laSHely static Nass NaSLet tP Seal�tiNe peSsPnali[eE 
solutions. In fact, the separation between medicine and nutri�
tiPn is CluSSinH as Eiet is CeinH incSeasinHly taSHeteE tP pSeWent�
inH anE NanaHinH chSPnic Eisease� 3eseaSch is linLinH intesti�
nal health anE NicSPCiPNe tP PWeSall Xell�CeinH anE is 
tSanslatinH intP cPNNeScial PppPStunities anE SapiE HSPXth�

"ccPSEinH tP the $SI30 	����
, the Walue Pf peSsPnali[eE 
NeEicine XPSlEXiEe is eYpecteE tP CallPPn� health anE Xell� 
ness is fPSecast tP Sise �� y�y fSPN ���� tP ����� 5he NaSLet 
PppPStunity is laSHe, anE alSeaEy laSHe cPSpPSatiPns aSe KPininH 
fPSces, i�e�, /estle anE SaNsunH aSe cPllaCPSatinH tP EeWelPp a 
EiHital health platfPSN� ,1.( anE PtheSs see these paStneS�
ships incSeasinH, paSticulaSly Xith NaKPS inteSnet platfPSNs 
such as Amazon, Alibaba, and JD.com.

5he pSPNise Pf staStups liLe )aCit, a nutSitiPn tech cPNpany 
paStneSinH Xith "Na[Pn 'Sesh anE 'itCit tP EeliWeS peSsPnal�
i[eE eWiEence�CaseE nutSitiPn, steNs fSPN aEWanceE pSeEictiWe 
analytics, ašPSEaCle EiaHnPstic Lits, anE SapiE upEates in 
XeaSaCle technPlPHy anE IP5� 6sinH ClPPE test Sesults anE Seal� 
time data such as blood pressure etc., it provides daily food 
HuiEes, SanLinHs in each fPPE HSPup, anE peSsPnali[eE Secipes 
and menus.

SPuSce� (etty INaHes

/utSitiPnal aEWice is fast eWPlWinH fSPN 
a laSHely static Nass NaSLet tP Seal�tiNe 
personalized solutions.

Food for thought
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Chapter 6

Supply�chain 
innovation  
'PPE pSPEuctiPn has laHHeE all PtheS 
inEustSies in teSNs Pf EiHiti[atiPn, Cut nPt 
anymore.

SPuSce� (etty INaHes
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.Pst cPnsuNeSs aSe in the EaSL aCPut hPX the fPPE they eat 
Hets tP the taCle� /uNeSPus scanEals anE inciEents inWPlWinH 
the contamination of food within supply chains have shattered 
cPnsuNeS cPnfiEence in theN anE causeE cPnsiEeSaCle finan�
cial, political, and health costs. The WHO estimates that almost 
Pne in �� pePple fall ill eWeSy yeaS fSPN eatinH cPntaNinateE 
food.

.any HPWeSnNents haWe passeE laXs tP fPSce fiSNs tP iNple�
Nent tSaceaCility systeNs that iEentify XeaL spPts anE enaCle 
ha[aSEPus pSPEucts tP Ce XithESaXn fSPN the NaSLet effi�
ciently� #ut SeCuilEinH cPnsuNeS tSust taLes tiNe, anE cliNate 
chanHe incSeases the challenHe� 8aSNeS, NPSe huNiE cPnEi�
tiPns acceleSate the HSPXth anE spSeaE Pf funHi in the enWiSPn�
Nent� 5his pPses an eYistential thSeat tP the fPPE systeN� 
'PPEs liLe apples anE cPšee Ceans susceptiCle tP caSSyinH the 
NycPtPYins pSPEuceE Cy funHal NPlEs aSe paSticulaSly at SisL�

So the reliability and dependability of the traceability system are 
laSHely at the NeScy Pf the accuSacy anE efficiency Pf iEentifica�
tiPn anE authenticatiPn technPlPHies� 5hey enaCle custPNeSs tP 
taLe intP accPunt pSPEuct Ruality anE cPnfPSNity Xith safety 
anE enWiSPnNental stanEaSEs Xhen NaLinH puSchases� %eWel�
PpinH pSPEuct iEentificatiPn anE lPcali[atiPn technPlPHies  
aEWances the tSaceaCility systeN� InnPWatiPns liLe EistSiCuteE 
leEHeS technPlPHies 	ClPcLchain
 anE the IP5 shPulE CPPst cPN�
paniesÁ capaCility tP tSacL fPPE, fiHht fSauE, anE SeEuce health 
SisLs Cy incSeasinH the WPluNe anE aWailaCility Pf Eata�

/Pt Pnly that, Cut they shPulE help PSHani[atiPns achieWe the 
S%(s Pf nP pPWeSty, [eSP hunHeS, anE CetteS health anE Xell� 
ness� (Pals liLe EeWelPpinH sustainaCle cities anE iNpSPWinH life 
CelPX XateS SeRuiSe a SeEesiHn Pf the HlPCal supply chain, a 
XhPlesale shiŝ fSPN tPEayÁs ÃtaLe�NaLe�EispPseÄ ecPnPNy tP 
a circular one. The estimates of the amount of food wasted 
XPSlEXiEe aSe Xell LnPXn� SPuHhly Pne�thiSE Pf XhatÁs pSP�
EuceE is lPst thSPuHh spPilaHe in the supply chain anE neWeS 
Seaches intenEeE cPnsuNeSs in an eEiCle state� -iLeXise, the 
8&' has fPSecast that if Xe Leep pSPEucinH 	anE failinH tP 
pSPpeSly EispPse Pf
 plastics at pSeEicteE Sates, the WPluNe Pf 
synthetics in the Pcean Xill PutXeiHh the fish in it, pPunE fPS 
pPunE, Cy NiEcentuSy 	Xe Eiscuss this tPpic fuStheS in the 
chapteS -iWinH SustainaCly
�

SupeSWisPS taLinH inWentPSy Pf 
merchanidise in a modern ware�
hPuse Xith sacLs cPntaininH ESy 
produce such as beans and rice.
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Three ways the Internet of 
5hinHs 	IP5
 is iNpactinH fPPE 
supply chains

5he IP5 is chanHinH the Xay the XPSlE thinLs aCPut fPPE� 
Aside from its crucial role as an interface between data pro�
cessinH anE pSPEuceS�CaseE haSEXaSe such as ESPnes, self�
ESiWinH tSactPSs, anE cSPp NPnitPSs, it cPntSiCutes eRually Wia 
downstream innovation. 

SNaSt theSNPstats SeEuce the SisL Pf CSeaLEPXns in the cPlE 
chain EuSinH tSanspPSt anE EeliWeSy, anE inWentPSy sensPSs fPS 
XaSehPuse NanaHeNent anE sNaSt appliances Leep tSacL Pf 
nearly every food item in the monitored environment. Smart 
appliances Xith these sensPSs Xill enaCle hPNes tP Ce Sun effi�
ciently anE faNily NeNCeSs tP Leep supplies stPcLeE� 5he Eata 
they HeneSate can alsP Ce useE tP CetteS pSeEict custPNeS PS�
ders, so retailers and manufacturers can anticipate consumer 
neeEs eitheS at the HSPceSy stPSe PS Pnline� SNaSt cPnsuNeS 
appliances will even alert their owners when they have a con�
taminated product in their home.

" HPPE eYaNple Pf this in pSactice is %/" CaScPEinH� 8hile 
theSe aSe Nany EišeSent physical technPlPHies tP ÃcPnnectÄ 
pSPEucts, incluEinH CaScPEes, 23 cPEes, anE /'$ taHs, %/" 
technPlPHy can encPEe anE EecPEe EiHital infPSNatiPn fSPN 
%/" stSanEs� $SeatinH anE applyinH uniRue, eEiCle, ŗaWPSless 
%/" CaScPEes EiSectly tP fPPE is an innPWatiWe neYt�HeneSatiPn 
analytical techniRue� It can enaCle cPnsuNeSs tP Hain full 
tSanspaSency intP the PSiHin Pf pSPEucts Xhile pSPtectinH cPN�
pany CSanEs, SeEucinH fPPE fSauE, anE cuttinH Secall cPsts� 
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8hat is ClPcLchain anE hPX EPes it help 

#lPcLchain is a EistSiCuteE EataCase that hPlEs SecPSEs Pf EiHi�
tal Eata PS eWents in a Xay that NaLes theN taNpeS�Sesistant� 
8hile paSticipants in a ClPcLchain Nay access, inspect, PS aEE 
tP the Eata, they cannPt alteS PS Eelete Xhat alSeaEy eYists� 5he 
PSiHinal infPSNatiPn stays put anE leaWes a peSNanent anE 
puClic infPSNatiPn tSail Pf tSansactiPns, pSPWiEinH a WeSifiaCle 
SecPSE Pf tSansactiPns anE actiWities PccuSSinH acSPss cPNpleY 
supply chains. 

5he Ley aEWantaHes Pf a ClPcLchain netXPSL incluEe� 
• Disintermediation: #lPcLchain NaLes the centSali[eE seSWeS 

less SeleWant� 1eeS�tP�peeS tSansactiPns can taLe place Xith�
Put PWeSsiHht PS thiSE�paSty inteSNeEiatiPn yet SeNain pSP�
tecteE fSPN cPunteSpaSty SisLs�  

• Security: 5he cSyptPHSaphic natuSe Pf ClPcLchain tSansac�
tiPns NaLes the netXPSL NPSe secuSe than tSaEitiPnal Eata�
Cases Cecause hash Walues pSeWent any NaliHn useS fSPN 
alteSinH the tSansactiPns�  

• Resilience: In aEEitiPn tP its iNNutaCility, ClPcLchain net�
XPSLs aSe Sesilient as they EP nPt haWe a centSal pPint Pf fail�
uSe� "lsP, HiWen the encSypteE anE chain�liLe natuSe Pf the 
Eata ClPcLs, any pPtential EaNaHe tP the Eata XPulE nPt 
ašect SecPSEs Pf histPSical tSansactiPns�  

• Lower costs: #y eliNinatinH PS SeEucinH the neeE fPS inteS�
NeEiates anE the cPsts assPciateE Xith theN, ClPcLchain 
netXPSLs can HSeatly SeEuce tSansactiPn cPsts� 5he aCility tP 
NPnitPS tSansactiPns in Seal tiNe, fPS eYaNple, can SeEuce 
the ešPSt neeEeE tP SecPncile Eispute SesPlutiPns� 

How blockchain will revolutionize food  
In aHSicultuSe, ClPcLchain can help fiY inefficacies thSPuHh ap�
plicatiPns liLe sNaSt cPntSacts in such aSeas as insuSance, tSace�
aCility, anE payNents� "HSicultuSe�CaseE insuSance Cuilt Pn 
ClPcLchain Xith Ley XeatheS inciEents anE SelateE payPuts 
linLeE tP sNaSt cPntSacts can Ce hiHhly ešectiWe, NaSLeEly Se�
EucinH tiNe tP NaSLet� 

Safety is another major food industry issue, with the ability to 
tSace pSPEucts thSPuHh a ClPcLchain leEHeS SepSesentinH an�
PtheS lPnH�teSN PppPStunity� Successful pilPts haWe Ceen 
launcheE thSPuHh I#.Ás )ypeSleEHeS pSPKect tP tSacL pPSL anE 
PtheS aHSicultuSal pSPEucts in $hina� 5he iNNutaCle natuSe Pf 
tSansactiPns Pn the ClPcLchain leEHeS alsP Ppens up applica�
tiPns in SelateE hiHh�Walue inEustSies liLe the Xine tSaEe, as 
Xell as aHSicultuSe�SelateE lanE SeHistSatiPns� 

$hinese cPNNeSce Hiants "liCaCa 	paSent Pf 5aPCaP
 anE 
+%�cPN eYeNplify hPX ClPcLchain�CacLeE tSaceaCility in the 
supply chain can iNpSPWe cPnsuNeS cPnfiEence in the authen�
ticity Pf fPPE pSPEucts� #eiKinH�CaseE +%�cPN staSteE Cy tSacL�
inH Ceef fSPN ,eSchin, a cPNpany in InneS .PnHPlia 	a pSPW�
ince in nPStheSn $hina
, tP custPNeSs in #eiKinH, ShanHhai, anE 
(uanH[hPu� 

SNallhPlEeS faSNeSs aSPunE the XPSlE face Haps in tSaEitiPnal 
finance anE thus stSuHHle tP access funEinH� " lacL Pf pSPpeS 
cSeEit histPSies, insufficient lanE PXneSship EPcuNentatiPn, 
anE PtheS issues ClPcL theiS access tP CanL lPans, anE they aSe 
Pŝen fPSceE tP CPSSPX funEs fSPN NPney lenEeSs at Nuch 
hiHheS Sates, if this PptiPn is eWen aWailaCle� 5ech�saWWy aHSicul�
tuSal entSepSeneuSs nPX use ClPcLchain tP cSeate inWestNent 
tPLens anE Saise funEs fPS theiS aHSicultuSal Cusinesses� 

SPuSce� (etty INaHes
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Bioplastics crucial in the fight against pollution
"s the neeE tP cSeate sustainaCle ecP�fSienEly pSPEucts in� 
cSeases, hPX cPnsuNeS HPPEs aSe pacLaHeE 	anE EispPseE Pf
 
Nust Ce Se�enHineeSeE as Xell� #iPEeHSaEaCle plastics cPulE 
lPXeS the WPluNe Pf tSash in lanEfills, SeEuce ()(s, anE cut 
down on the plastic debris in the ocean, which causes numer�
Pus pSPCleNs, fSPN LillinH fish anE NaSine NaNNals Xhen 
NistaLenly inHesteE tP SeleasinH tPYic cPNpPunEs� SNaSt pacL� 
aHinH cPulE alsP incSease the shelf life Pf fSesh fPPE anE Se� 
duce waste.

" Secent CSeaLthSPuHh in pSPEucinH plastics fSPN cellulPse PS 
liHnin 	the ESy NatteS in plants
 is Pne such pSPNisinH innPWa�
tion. These materials can be derived from nonfood plants such 
as Hiant SeeE anE HSPXn Pn NaSHinal lanE nPt suitaCle fPS fPPE 
cSPps PS fSPN Xaste XPPE anE aHSicultuSal Cy�pSPEucts that 
PtheSXise seSWe nP functiPn� "lHae anE NushSPPN�CaseE alteS�
natiWes haWe alsP HaineE in pPpulaSity Xith the liLes Pf ILea�

"s Xith all neX technPlPHies, Nany huSEles Nust Ce PWeScPNe 
CefPSe the neX plastics can Ce cPNNeSciali[eE� $Pst is a CiH 
PCstacle� "nPtheS is NiniNi[inH the aNPunt Pf lanE anE XateS 
useE tP pSPEuce theN ¾ eWen if the liHnin cPNes fSPN Xaste, 
XateS is neeEeE tP cPnWeSt it intP plastic� 5he sPlutiPns Xill Se� 
RuiSe a cPNCinatiPn Pf NeasuSes, fSPN SeHulatPSy tP WPluntaSy 
chanHes in the Xays sPciety uses anE EispPses Pf plastics� Still, 
the eNeSHinH NethPEs fPS pSPEucinH CiPEeHSaEaCle plastic Pf�
feS a peSfect eYaNple Pf hPX HSeeneS sPlWents anE NPSe ešec�
tiWe CiPcatalysts can cPntSiCute tP HeneSatinH a ciSculaS ecPn�
omy in a major industry.

SPuSce� (etty INaHes
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Digital channels reshaping food retail
&ntiSely neX Cusiness NPEels haWe eNeSHeE in Secent yeaSs� 
5hey EeNPnstSate that cPnsuNeSs, in paSticulaS in yPunHeS 
HeneSatiPns, place HSeateS Walue Pn instantanePus access tP 
pSPEucts anE seSWices� 5his Pn�EeNanE pSinciple Xill cPntinue 
tP Seshape fPPE Setail ESaNatically� #uyinH a XeeLÁs XPSth Pf 
HSPceSies at Pne tiNe is CecPNinH a thinH Pf the past� futuSe 
consumers will demand fresh produce and want it delivered 
now in the format in which they will consume it.

5he fPPE EeliWeSy inEustSy has eYisteE fPS a feX EecaEes, Wia 
yellPX paHes anE telephPnes� the aEWent Pf NPCile phPne apps 
has tSansfPSNeE the inEustSy intP a laSHely Pnline NaSLet� 
5hanLs tP the success Pf SiEe�hailinH platfPSNs liLe 6CeS anE 
(SaC, anE the eNeSHence Pf lPHistics platfPSNs, Pnline fPPE 
EeliWeSy has chanHeE the Xay fPPE is eaten� $PnsuNeSs nPX 
haWe NPSe fPPE PptiPns than eWeS CefPSe, all at theiS finHeStips�
 

.illennials anE yPunH cPnsuNeSs aSe cleaSly ESiWinH the tSenE� 
5hey PSEeS tXP tP fPuS tiNes as Nuch fPPE Pnline peS XeeL as 
thPse PWeS �� yeaSs PlE� 5he shiŝ tPXaSE sinHle�peSsPn hPuse�
hPlEs is alsP fuelinH this tSenE� $hina, XheSe fPPE EeliWeSy has 
cauHht fiSe, has alNPst ��N sinHle�peSsPn hPusehPlEs alPne� 
(iWen the Cenefits Pf centSali[eE Litchens anE incSeaseE autP�
NatiPn, PSEeSinH EinneS thSPuHh fPPE EeliWeSy apps NiHht 
sPPn Ce a cheapeS PptiPn than pSepaSinH fPPE at hPNe ¾ 
Xhich cPulE supeSchaSHe the inEustSyÁs HSPXth Sates�

In the lPnH Sun, the eNeSHence Pf innPWatiWe lPHistics sPlutiPns 
liLe autPnPNPus ESPiEs anE ESPnes Nay fuStheS CPPst the in�
EustSyÁs last�Nile cPWeSaHe� 0nline fPPE EeliWeSy is the laSHest 
seHNent Xithin the fPPE innPWatiPn theNe tPEay, CPth in 
teSNs Pf SeWenues anE funEinH� 8e eYpect the seHNent tP 
cPntinue HSPXinH thanLs tP PnHPinH cPnsuNeSi[atiPn Pf EiHi�
tal seSWices anE laSHeS PSEeS si[es�

SPuSce� (etty INaHes
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Chapter 7

InWestinH in fPPE 
innovation
8hetheS yPuÁSe a faSNeS lPPLinH fPS the latest 
tools to boost crop production sustainably, or a 
pSPfessiPnal inWestPS lPPLinH fPS the neYt leap in 
innovation, we believe there is no better time to 
inWest in fPPE anE aHSicultuSe�

7eHetaCle pSPcessinH plant in $anaEa
SPuSce� (etty INaHes
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While the food supply chain has been around for centuries the 
neeE fPS innPWatiPn SeNains as HSeat as eWeS� 8hetheS yPuÁSe a 
faSNeS lPPLinH fPS the latest tPPls tP CPPst cSPp pSPEuctiPn 
sustainaCly, PS a pSPfessiPnal inWestPS lPPLinH fPS the neYt leap 
in innovation, we believe there is no better time to invest in 
fPPE anE aHSicultuSe� "s EiHital tSansfPSNatiPn taLes hPlE anE 
the supply chain inteHSates WeStically, PppPStunities fPS inWest�
Nent in the sectPS Cy nPn�tSaEitiPnal inWestPSs incSease� 

5SaEitiPnal inWestNent in aHSicultuSe cPnsisteE Pf Seal assets, PS 
a funE that inWesteE in theN� 5he hyCSiE natuSe Pf aHSicultuSal 
assets 	Xhich haWe the chaSacteSistics Pf CPth pSPpeSty anE in�
fSastSuctuSe inWestNents
 NaLes theN Eifficult tP assess anE 
NanaHe, eYaceSCatinH theiS hit�PS�Niss natuSe� 

6nliLe in pSeWiPus phases Pf technPlPHical EeWelPpNent 
thPuHh, innPWatiPn this tiNe is CeinH intSPEuceE pSincipally 
thSPuHh sPŝXaSe anE Eata channels, an aSea feXeS inEustSy in�
cuNCents haWe eYpeSience in� "s yPu cPnsiEeS inWestinH in the 
food supply chain, a tech startup, or the launch of your own, 
itÁs iNpPStant tP unEeSstanE sPNe NaSLet iEiPsyncSasies�

'actPSy XPSLeS PpeSatinH a cPnWeyPS 
Celt in a WeHetaCle pSPcessinH plant�
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Agritech financing breaks records

Historically, 95% of agritech innovation has been commercial-
ized via M&A as technologies were incorporated into the in-
dustry by established companies like John Deere, Case NH, etc. 
These firms have been market makers for innovators, but this 
model is swiftly changing.

Agritech startups enjoyed another record year of financing in 
2018. According to research by equity crowdfunding platform 
Agfunder, deals completed rose by 43% y/y to USD 16.9bn 
from USD 11.8bn in 2017. Upstream and downstream seg-
ments grew at a similar 43–44% y/y pace that was broad based. 

The agritech ecosystem is beginning to scale up. In both 2017 
and 2018, late-stage transaction volumes rose. Unlike other in-
dustries, where late-stage funding has been on the rise and 
early-stage funding activity has been in decline, interest in 
seed-stage deals in the agritech industry remains solid. Activity 

rose at a mid-teen percentage rate in 2018, accounting for 
803 out of 1,450 deals in the agritech industry, according to 
AgFunder, with deal volume rising by 50% y/y to USD 685m. 

By region, the US, China, and India are the top three markets, 
respectively. They account for almost 80% of global agritech 
funding. By segment, the downstream online food delivery 
segment is, unsurprisingly, the largest segment by value; 
within upstream segments, Farming 4.0 and plant-based pro-
tein companies continue to draw plenty of interest.  

As agritech continues to mature as a sector, Agfunder believes 
more nine-figure valuations are likely at the early stage for the 
most promising applications. As investors explore capital-light 
subsegments within agritech, deal flows have also been solid 
in plant sciences and animal health startups.   

Two breeds of startups

On the startup side, two agritech types have emerged; those 
that disrupt and those that build on existing technologies, for 
example, what John Deere, Case NH, and other corporations 
are doing. The role of corporate venture capital in agritech re-
mains crucial, and agritech M&A has certainly picked up, lead-
ing to increased interest.  

Most companies in agritech are still quite early stage and don’t 
have significant cash flow yet. Even established agri-corpora-
tions are just beginning to make acquisitions rather than pur-
sue in-house R&D. The educational component of agritech is 
important for investors in general, as the field doesn’t fit 
neatly into traditional industry segments like biotech or fin-
tech, etc., where some investors feel more comfortable. 

Beyond Meat and other nontraditional protein companies are 
benefiting from a boom in the consumption of plant-based 
products, primarily in developed nations. Industries are being 
forced to evolve alongside opportunistic investors who can 
capitalize on growth in those areas. Tyson’s announcement 
that it will offer plant-based burgers of its own illustrates that 
traditional industries are being disrupted. 
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How much could it all be worth?

Overall, we estimate the food innovation opportunity repre�
sents a 6S% ���Cn NaSLet Cy ����� 8e eYpect it tP HSPX 
NPSe than fiWefPlE, at a ��� $"(3, fSPN 6S% ���Cn in ����� 
8e EiWiEeE the aEESessaCle NaSLet intP fiWe NaKPS seHNents� 
8e eYpect the plant�CaseE Neat NaSLet tP eYpanE fSPN 6S% 
���Cn in ���� tP 6S% ��Cn at the enE Pf the neYt EecaEe as 
penetSatiPn Sates incSease fSPN ���� tP ��� 0uS estiNates 
Nay pSPWe cPnseSWatiWe if plant�CaseE Neat aEPptiPn acceleS�
ates thanLs tP innPWatiPn anE incSeasinH cPnsuNeS aXaSeness� 

'aSNinH ��� is anPtheS pSPNisinH seHNent Xithin that tiNe�
fSaNe� 8e anticipate it eYpanEinH fSPN a 6S% ��Cn NaSLet in 
���� tP 6S% ��Cn� %espite a NiE�teen $"(3, its penetSatiPn 
Sates, Xhich Xe eYpect tP incSease fSPN ���� tP ����, aSe 
liLely tP SeNain Nuch lPXeS than thPse Pf the PtheS EiHital 
tSansfPSNatiPn tSenEs liLe fintech anE e�cPNNeSce� 

0nline fPPE EeliWeSy is set tP Ce the laSHest seHNent, eYpanE�
inH fSPN a NaSLet XPSth 6S% ��Cn in ���� tP 6S% ���Cn, a 
NiE�teen $"(3, accPSEinH tP PuS fPSecasts� &NeSHinH NaSLets, 

iNpSPWinH lPHistics, anE a stSuctuSal shiŝ fSPN Pfŗine tP Pnline 
fPPE EeliWeSy aSe liLely tP ESiWe this HSPXth� 

0uS cPNCineE inEustSy fPSecasts assuNe a NiE�teen $"(3 
that Xe cPnsiEeS SeasPnaCle� 5he Ley EPXnsiEe SisLs tP PuS  
estiNates incluEe slPXeS�than�eYpecteE aEPptiPn Pf plant�
CaseE Neat in eNeSHinH NaSLets anE lPHistical setCacLs,  
unfavorable economics in food delivery, and data security  
SisLs fPS 'aSNinH ���� 

6psiEe SisLs incluEe XiEespSeaE aEPptiPn Pf plant�CaseE Neat 
spaSLeE Cy Nillennials anE &. cPnsuNeSs, HSeateS netXPSL ef�
fects in the fPPE EeliWeSy inEustSy SesultinH in HSeateS�than�eY�
pecteE Sepeat PSEeSs, anE hiHheS�than�anticipateE efficiency 
Hains in 'aSNinH ���� SesultinH in NPSe PSEeSs�

InWestinH in sustainaCle fPPE anE aHSicultuSe

We see the investment community, particularly within the 
fielEs Pf sustainaCle, SespPnsiCle, anE iNpact inWestinH, is 
EeNPnstSatinH an incSeasinH appetite fPS inWestinH in sus�
tainaCle aHSicultuSe anE fPPE systeNs acSPss asset classes� 
SustainaCle aHSicultuSe SefeSs tP a EiWeSse aSSay Pf faSNinH 
systeNs that enhance the CiPEiWeSsity Pf faSNinH lanE�
scapes, improve soil health and the water cycle, and 
stSenHthen the Sesilience Pf SuSal aHSaSian cPNNunities� 

5hese PutcPNes alsP aliHn Xith 6/ SustainaCle %eWelPp�
Nent (Pals, Xhich sustainaCle, SespPnsiCle, anE iNpact in�
WestPSs aSe incSeasinHly inteHSatinH intP inWestNent EecisiPn�
NaLinH fSaNeXPSLs� 'uStheSNPSe, Xhen taLinH a tPtal 
pPStfPliP appSPach tP sustainaCle aHSicultuSe, it pSPWiEes in�

WestPSs Xith a cPnstSuctiWe Xay tP HSapple Xith the XiEest 
array of investment opportunities because each asset class 
pSesents its PXn specific PppPStunity set ¾ XhetheS finan�
cinH sNall�scale lPcal fPPE systeNs PS inteSWeninH in laSHe�
scale HlPCal supply chains�

InWestinH in sustainaCle fPPE anE aHSicultuSe can Ce naS�
SPXly fPcuseE, say in a faSNlanE funE PS a fPPE�fPcuseE 
EeCt funE� -iLeXise, it can Ce paSt Pf a NPSe hPlistic ap�
pSPach� inteHSatinH enWiSPnNental, sPcial, anE HPWeSnance 
theNes intP inWestNents that Selates tP cliNate, XateS SisL, 
laCPS anE huNan SiHhts, anE that has EiSect iNpacts Pn 
people and places.
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$I0 -PnHeS 5eSN 
Investments
6#S $I0 -PnHeS 5eSN InWestNents 	-5I
 seSies cPntains 
theNatic inWestNent iEeas CaseE Pn lPnH�teSN stSuc�
tural developments. Secular trends such as popula�
tiPn HSPXth, aHinH, anE incSease uSCani[atiPn cSeate 
a WaSiety Pf lPnHeS�teSN inWestNent PppPStunities� 
5hese inWestNent PppPStunities aSe inŗuenceE Cy the 
inteSplay Pf technPlPHical aEWanceNent, SesPuSce 
scaScity, anE sPcietal chanHes� InWestPSs XillinH tP in�
West PWeS Nultiple Cusiness cycles can Cenefit fSPN 
pPtential NispSicinHs cSeateE Cy the typically shPSteS� 
teSN fPcus Pf stPcL NaSLets� 

Visit ubs.com/lti to know more.

Agricultural 
yield

Consumer 
experience

Protein 
consumption

Water 
scarcity

Investment implications
6nliLe PtheS NeHatSenEs, the fPPE innPWatiPn inEustSy is 
mostly represented by startups, business units that are part of 
NaKPS fPPE cPNpanies, anE Secently listeE cPNpanies in fast�
HSPXinH inEustSies liLe fPPE EeliWeSy anE plant�CaseE Neat� "s 
a Sesult, tP Cenefit fSPN the tSenE, inWestPSs shPulE EiWeSsify 

theiS eYpPsuSe anE PXn listeE anE unlisteE cPNpanies aliLe� 
5he inEustSy is liLely tP cPnsPliEate in the neYt thSee tP fiWe 
yeaSs, in PuS WieX, Xhich alsP pSPWiEes inteSestinH PppPStunities 
from an M&A perspective.

2018 (in bn) 2030 (in bn)

CAGR (%)

How big is the addressable market?
Revenue opportunity

Sources: Company reports, Bloomberg Intelligence, UBS estimates, as of June 2019

Seed treatment 13%

Total 135
700 15% 

Plant-based meat 28%4.6

6

85

25

Online food delivery 16%
60

365

Farming 4.0 16%
15

90

Seed science 9%
49.4

135



UBS Chief Investment Office’s (“CIO”) investment views are prepared and published by the Global Wealth Management business of UBS Switzer-
land AG (regulated by FINMA in Switzerland) or its affiliates (“UBS”).
The investment views have been prepared in accordance with legal requirements designed to promote the independence of investment 
research.

Generic investment research – Risk information:
This publication is for your information only and is not intended as an offer, or a solicitation of an offer, to buy or sell any investment or other 
specific product. The analysis contained herein does not constitute a personal recommendation or take into account the particular investment 
objectives, investment strategies, financial situation and needs of any specific recipient. It is based on numerous assumptions. Different assumptions 
could result in materially different results. Certain services and products are subject to legal restrictions and cannot be offered worldwide on an 
unrestricted basis and/or may not be eligible for sale to all investors. All information and opinions expressed in this document were obtained from 
sources believed to be reliable and in good faith, but no representation or warranty, express or implied, is made as to its accuracy or completeness 
(other than disclosures relating to UBS). All information and opinions as well as any forecasts, estimates and market prices indicated are current as 
of the date of this report, and are subject to change without notice. Opinions expressed herein may differ or be contrary to those expressed by other 
business areas or divisions of UBS as a result of using different assumptions and/or criteria.

In no circumstances may this document or any of the information (including any forecast, value, index or other calculated amount (“Values”)) be 
used for any of the following purposes (i) valuation or accounting purposes; (ii) to determine the amounts due or payable, the price or the value of 
any financial instrument or financial contract; or (iii) to measure the performance of any financial instrument including, without limitation, for the 
purpose of tracking the return or performance of any Value or of defining the asset allocation of portfolio or of computing performance fees. By 
receiving this document and the information you will be deemed to represent and warrant to UBS that you will not use this document or otherwise 
rely on any of the information for any of the above purposes. UBS and any of its directors or employees may be entitled at any time to hold long 
or short positions in investment instruments referred to herein, carry out transactions involving relevant investment instruments in the capacity of 
principal or agent, or provide any other services or have officers, who serve as directors, either to/for the issuer, the investment instrument itself or 
to/for any company commercially or financially affiliated to such issuers. At any time, investment decisions (including whether to buy, sell or hold 
securities) made by UBS and its employees may differ from or be contrary to the opinions expressed in UBS research publications. Some investments 
may not be readily realizable since the market in the securities is illiquid and therefore valuing the investment and identifying the risk to which you 
are exposed may be difficult to quantify. UBS relies on information barriers to control the flow of information contained in one or more areas within 
UBS, into other areas, units, divisions or affiliates of UBS. Futures and options trading is not suitable for every investor as there is a substantial risk 
of loss, and losses in excess of an initial investment may occur. Past performance of an investment is no guarantee for its future performance. 
Additional information will be made available upon request. Some investments may be subject to sudden and large falls in value and on realization 
you may receive back less than you invested or may be required to pay more. Changes in foreign exchange rates may have an adverse effect on the 
price, value or income of an investment. The analyst(s) responsible for the preparation of this report may interact with trading desk personnel, sales 
personnel and other constituencies for the purpose of gathering, synthesizing and interpreting market information.

Tax treatment depends on the individual circumstances and may be subject to change in the future. UBS does not provide legal or tax advice and 
makes no representations as to the tax treatment of assets or the investment returns thereon both in general or with reference to specific client’s 
circumstances and needs. We are of necessity unable to take into account the particular investment objectives, financial situation and needs of our 
individual clients and we would recommend that you take financial and/or tax advice as to the implications (including tax) of investing in any of the 
products mentioned herein.

This material may not be reproduced or copies circulated without prior authority of UBS. Unless otherwise agreed in writing UBS expressly prohibits 
the distribution and transfer of this material to third parties for any reason. UBS accepts no liability whatsoever for any claims or lawsuits from any 
third parties arising from the use or distribution of this material. This report is for distribution only under such circumstances as may be permitted 
by applicable law. For information on the ways in which CIO manages conflicts and maintains independence of its investment views and publication 
offering, and research and rating methodologies, please visit www.ubs.com/research. Additional information on the relevant authors of this publi-
cation and other CIO publication(s) referenced in this report; and copies of any past reports on this topic; are available upon request from your 
client advisor.

Important Information about Sustainable Investing Strategies: Incorporating environmental, social and governance (ESG) factors or Sustain-
able Investing considerations may inhibit the portfolio manager’s ability to participate in certain investment opportunities that otherwise would be 
consistent with its investment objective and other principal investment strategies. The returns on a portfolio consisting primarily of ESG or sustain-
able investments may be lower than a portfolio where such factors are not considered by the portfolio manager. Because sustainability criteria can 
exclude some investments, investors may not be able to take advantage of the same opportunities or market trends as investors that do not use 
such criteria. Companies may not necessarily meet high performance standards on all aspects of ESG or sustainable investing issues; there is also 
no guarantee that any company will meet expectations in connection with corporate responsibility, sustainability, and/or impact performance.

Distributed to US persons by UBS Financial Services Inc. or UBS Securities LLC, subsidiaries of UBS AG. UBS Switzerland AG, UBS Europe SE, UBS 
Bank, S.A., UBS Brasil Administradora de Valores Mobiliarios Ltda, UBS Asesores Mexico, S.A. de C.V., UBS Securities Japan Co., Ltd, UBS Wealth 
Management Israel Ltd and UBS Menkul Degerler AS are affiliates of UBS AG. UBS Financial Services Incorporated of Puerto Rico is a subsidiary of 
UBS Financial Services Inc. UBS Financial Services Inc. accepts responsibility for the content of a report prepared by a non-US affiliate 
when it distributes reports to US persons. All transactions by a US person in the securities mentioned in this report should be effected 
through a US-registered broker dealer affiliated with UBS, and not through a non-US affiliate. The contents of this report have not 
been and will not be approved by any securities or investment authority in the United States or elsewhere. UBS Financial Services Inc. 
is not acting as a municipal advisor to any municipal entity or obligated person within the meaning of Section 15B of the Securities 
Exchange Act (the “Municipal Advisor Rule”) and the opinions or views contained herein are not intended to be, and do not consti-
tute, advice within the meaning of the Municipal Advisor Rule.

External Asset Managers / External Financial Consultants: In case this research or publication is provided to an External Asset Manager or an 
External Financial Consultant, UBS expressly prohibits that it is redistributed by the External Asset Manager or the External Financial Consultant and 
is made available to their clients and/or third parties.

Austria: This publication is not intended to constitute a public offer under Austrian law. It is distributed only for information purposes to clients of 
UBS Europe SE, Niederlassung Österreich, with place of business at Wächtergasse 1, A-1010 Wien. UBS Europe SE, Niederlassung Österreich is 
subject to the joint supervision of the European Central Bank (“ECB”), the German Central Bank (Deutsche Bundesbank), the German Federal 
Financial Services Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht), as well as of the Austrian Financial Market Authority 
(Finanzmarktaufsicht), to which this publication has not been submitted for approval. UBS Europe SE is a credit institution constituted under Ger-
man law in the form of a Societas Europaea, duly authorized by the ECB. Bahrain: UBS is a Swiss bank not licensed, supervised or regulated in 



Bahrain by the Central Bank of Bahrain and does not undertake banking or investment business activities in Bahrain. Therefore, clients have no 
protection under local banking and investment services laws and regulations. Brazil: This publication is not intended to constitute a public offer 
under Brazilian law or a research analysis report as per the definition contained under the Comissão de Valores Mobiliários (“CVM”) Instruction 
598/2018. It is distributed only for information purposes to clients of UBS Brasil Administradora de Valores Mobiliários Ltda. and/or of UBS Con-
senso Investimentos Ltda., entities regulated by CVM. Canada: In Canada, this publication is distributed to clients of UBS Wealth Management 
Canada by UBS Investment Management Canada Inc.. China: This report is prepared by UBS Switzerland AG or its offshore subsidiary or affiliate 
(collectively as “UBS Offshore”). UBS Offshore is an entity incorporated out of China and is not licensed, supervised or regulated in China to carry 
out banking or securities business. The recipient should not contact the analysts or UBS Offshore which produced this report for advice as they are 
not licensed to provide securities investment advice in China. UBS Investment Bank (including Research) has its own wholly independent research 
and views which at times may vary from the views of UBS Global Wealth Management. This report shall not be regarded as providing specific 
securities related analysis. The recipient should not use this document or otherwise rely on any of the information contained in this report in making 
investment decisions and UBS takes no responsibility in this regard. Czech Republic: UBS is not a licensed bank in the Czech Republic and thus is 
not allowed to provide regulated banking or investment services in the Czech Republic. Please notify UBS if you do not wish to receive any further 
correspondence. Denmark: This publication is not intended to constitute a public offer under Danish law. It is distributed only for information 
purposes to clients of UBS Europe SE, Denmark Branch, filial af UBS Europe SE, with place of business at Sankt Annae Plads 13, 1250 Copenhagen, 
Denmark, registered with the Danish Commerce and Companies Agency, under No. 38 17 24 33. UBS Europe SE, Denmark Branch, filial af UBS 
Europe SE is subject to the joint supervision of the European Central Bank (“ECB”), the German Central Bank (Deutsche Bundesbank), the German 
Federal Financial Services Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht), as well as of the Danish Financial Supervisory 
Authority (Finanstilsynet), to which this publication has not been submitted for approval. UBS Europe SE is a credit institution constituted under 
German law in the form of a Societas Europaea, duly authorized by the ECB. France: This publication is distributed by UBS (France) S.A., French 
“société anonyme” with share capital of € 132.975.556, 69, boulevard Haussmann F-75008 Paris, R.C.S. Paris B 421 255 670, to its clients and 
prospects. UBS (France) S.A. is a provider of investment services duly authorized according to the terms of the “Code Monétaire et Financier”, 
regulated by French banking and financial authorities as the “Autorité de Contrôle Prudentiel et de Résolution”. Germany: This publication is not 
intended to constitute a public offer under German law. It is distributed only for information purposes to clients of UBS Europe SE, Germany, with 
place of business at Bockenheimer Landstrasse 2-4, 60306 Frankfurt am Main. UBS Europe SE is a credit institution constituted under German law 
in the form of a Societas Europaea, duly authorized by the European Central Bank (“ECB”), and supervised by the ECB, the German Central Bank 
(Deutsche Bundesbank) and the German Federal Financial Services Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht), to which 
this publication has not been submitted for approval. Greece: UBS Switzerland AG and its affiliates (UBS) are not licensed as a bank or financial 
institution under Greek legislation and do not provide banking and financial services in Greece. Consequently, UBS provides such services from 
branches outside of Greece, only. This document may not be considered as a public offering made or to be made to residents of Greece. Hong Kong: 
This publication is distributed to clients of UBS AG Hong Kong Branch by UBS AG Hong Kong Branch, a licensed bank under the Hong Kong Bank-
ing Ordinance and a registered institution under the Securities and Futures Ordinance. UBS AG Hong Kong Branch is incorporated in Switzerland 
with limited liability. India: UBS Securities India Private Ltd. (Corporate Identity Number U67120MH1996PTC097299) 2/F, 2 North Avenue, Maker 
Maxity, Bandra Kurla Complex, Bandra (East), Mumbai (India) 400051. Phone: +912261556000. It provides brokerage services bearing SEBI Regis-
tration Number INZ000259830; merchant banking services bearing SEBI Registration Number: INM000010809 and Research Analyst services bear-
ing SEBI Registration Number: INH000001204. UBS AG, its affiliates or subsidiaries may have debt holdings or positions in the subject Indian 
company/companies. Within the past 12 months, UBS AG, its affiliates or subsidiaries may have received compensation for non-investment banking 
securities-related services and/or non-securities services from the subject Indian company/companies. The subject company/companies may have 
been a client/clients of UBS AG, its affiliates or subsidiaries during the 12 months preceding the date of distribution of the research report with 
respect to investment banking and/or non-investment banking securities-related services and/or non-securities services. With regard to information 
on associates, please refer to the Annual Report at: http://www.ubs.com/global/en/about_ubs/investor_relations/annualreporting.html. Indonesia, 
Malaysia, Philippines, Thailand: This material was provided to you as a result of a request received by UBS from you and/or persons entitled to 
make the request on your behalf. Should you have received the material erroneously, UBS asks that you kindly destroy/delete it and inform UBS 
immediately. Any and all advice provided and/or trades executed by UBS pursuant to the material will only have been provided upon your specific 
request or executed upon your specific instructions, as the case may be, and may be deemed as such by UBS and you. The material may not have 
been reviewed, approved, disapproved or endorsed by any financial or regulatory authority in your jurisdiction. The relevant investments will be 
subject to restrictions and obligations on transfer as set forth in the material, and by receiving the material you undertake to comply fully with such 
restrictions and obligations. You should carefully study and ensure that you understand and exercise due care and discretion in considering your 
investment objective, risk appetite and personal circumstances against the risk of the investment. You are advised to seek independent professional 
advice in case of doubt. Italy: This publication is not intended to constitute a public offer under Italian law. It is distributed only for information 
purposes to clients of UBS Europe SE, Succursale Italia, with place of business at Via del Vecchio Politecnico, 3-20121 Milano. UBS Europe SE, Suc-
cursale Italia is subject to the joint supervision of the European Central Bank (“ECB”), the German Central Bank (Deutsche Bundesbank), the Ger-
man Federal Financial Services Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht), as well as of the Bank of Italy (Banca d’Italia) 
and the Italian Financial Markets Supervisory Authority (CONSOB – Commissione Nazionale per le Società e la Borsa), to which this publication has 
not been submitted for approval. UBS Europe SE is a credit institution constituted under German law in the form of a Societas Europaea, duly 
authorized by the ECB. Jersey: UBS AG, Jersey Branch, is regulated and authorized by the Jersey Financial Services Commission for the conduct of 
banking, funds and investment business. Where services are provided from outside Jersey, they will not be covered by the Jersey regulatory regime. 
UBS AG, Jersey Branch is a branch of UBS AG a public company limited by shares, incorporated in Switzerland whose registered offices are at 
Aeschenvorstadt 1, CH-4051 Basel and Bahnhofstrasse 45, CH 8001 Zurich. UBS AG, Jersey Branch’s principal place business is 1, IFC Jersey, St 
Helier, Jersey, JE2 3BX. Luxembourg: This publication is not intended to constitute a public offer under Luxembourg law. It is distributed only for 
information purposes to clients of UBS Europe SE, Luxembourg Branch, with place of business at 33A, Avenue J. F. Kennedy, L-1855 Luxembourg. 
UBS Europe SE, Luxembourg Branch is subject to the joint supervision of the European Central Bank (“ECB”), the German Central bank (Deutsche 
Bundesbank), the German Federal Financial Services Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht), as well as of the Lux-
embourg supervisory authority (Commission de Surveillance du Secteur Financier), to which this publication has not been submitted for approval. 
UBS Europe SE is a credit institution constituted under German law in the form of a Societas Europaea, duly authorized by the ECB. Mexico: This 
information is distributed by UBS Asesores México, S.A. de C.V. (“UBS Asesores”), an affiliate of UBS Switzerland AG, incorporated as a non-
independent investment advisor under the Securities Market Law due to the relation with a Foreign Bank. UBS Asesores is a regulated entity and it 
is subject to the supervision of the Mexican Banking and Securities Commission (“CNBV”), which exclusively regulates UBS Asesores regarding the 
rendering of portfolio management, as well as on securities investment advisory services, analysis and issuance of individual investment recom-
mendations, so that the CNBV has no surveillance faculties nor may have over any other service provided by UBS Asesores. UBS Asesores is regis-
tered before CNBV under Registry number 30060. You are being provided with this UBS publication or material because you have indicated to UBS 
Asesores that you are a Sophisticated Qualified Investor located in Mexico. The compensation of the analyst(s) who prepared this report is deter-
mined exclusively by research management and senior management of any entity of UBS Group to which such analyst(s) render services. Nigeria: 
UBS Switzerland AG and its affiliates (UBS) are not licensed, supervised or regulated in Nigeria by the Central Bank of Nigeria or the Nigerian 
Securities and Exchange Commission and do not undertake banking or investment business activities in Nigeria. Portugal: UBS Switzerland AG is 
not licensed to conduct banking and financial activities in Portugal nor is UBS Switzerland AG supervised by the portuguese regulators (Bank of 
Portugal “Banco de Portugal” and Portuguese Securities Exchange Commission “Comissão do Mercado de Valores Mobiliários”). Singapore: This 
material was provided to you as a result of a request received by UBS from you and/or persons entitled to make the request on your behalf. Should 



you have received the material erroneously, UBS asks that you kindly destroy/delete it and inform UBS immediately. Clients of UBS AG Singapore 
branch are asked to please contact UBS AG Singapore branch, an exempt financial adviser under the Singapore Financial Advisers Act (Cap. 110) 
and a wholesale bank licensed under the Singapore Banking Act (Cap. 19) regulated by the Monetary Authority of Singapore, in respect of any 
matters arising from, or in connection with, the analysis or report. Spain: This publication is not intended to constitute a public offer under Spanish 
law. It is distributed only for information purposes to clients of UBS Europe SE, Sucursal en España, with place of business at Calle María de Molina 
4, C.P. 28006, Madrid. UBS Europe SE, Sucursal en España is subject to the joint supervision of the European Central Bank (“ECB”), the German 
Central bank (Deutsche Bundesbank), the German Federal Financial Services Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsi-
cht), as well as of the Spanish supervisory authority (Banco de España), to which this publication has not been submitted for approval. Additionally 
it is authorized to provide investment services on securities and financial instruments, regarding which it is supervised by the Comisión Nacional del 
Mercado de Valores as well. UBS Europe SE, Sucursal en España is a branch of UBS Europe SE, a credit institution constituted under German law in 
the form of a Societas Europaea, duly authorized by the ECB. Sweden: This publication is not intended to constitute a public offer under Swedish 
law. It is distributed only for information purposes to clients of UBS Europe SE, Sweden Bankfilial, with place of business at Regeringsgatan 38, 
11153 Stockholm, Sweden, registered with the Swedish Companies Registration Office under Reg. No 516406-1011. UBS Europe SE, Sweden 
Bankfilial is subject to the joint supervision of the European Central Bank (“ECB”), the German Central bank (Deutsche Bundesbank), the German 
Federal Financial Services Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht), as well as of the Swedish supervisory authority 
(Finansinspektionen), to which this publication has not been submitted for approval. UBS Europe SE is a credit institution constituted under German 
law in the form of a Societas Europaea, duly authorized by the ECB. Taiwan: This material is provided by UBS AG, Taipei Branch in accordance with 
laws of Taiwan, in agreement with or at the request of clients/prospects. UAE: UBS is not licensed in the UAE by the Central Bank of UAE or by the 
Securities & Commodities Authority. The UBS AG Dubai Branch is licensed in the DIFC by the Dubai Financial Services Authority as an authorised 
firm. UK: This document is issued by UBS Wealth Management, a division of UBS AG which is authorised and regulated by the Financial Market 
Supervisory Authority in Switzerland. In the United Kingdom, UBS AG is authorised by the Prudential Regulation Authority and is subject to regula-
tion by the Financial Conduct Authority and limited regulation by the Prudential Regulation Authority. Details about the extent of regulation by the 
Prudential Regulation Authority are available from us on request. A member of the London Stock Exchange. This publication is distributed to retail 
clients of UBS Wealth Management.

Version 05/2019. CIO82652744
© UBS 2019. The key symbol and UBS are among the registered and unregistered trademarks of UBS. All rights reserved.






	Chapter 1
	On the cusp of revolution
	Food vs. nutritional security
	Traditional models are unsustainable
	People affecting change
	Inclusion, the essential ingredient 
	What will we eat in 20 years?


	Chapter 2
	The mega-trends reshaping food under scarcity 
	Trend 1: The political economy under scarcity
	Trend 2: The new-age consumer
	Trend 3: Health and wellness
	Trend 4: Digital catch-up
	Trend 5: Sustainable living
	Waste is everyone’s business
	A changing climate 
	Water access our greatest challenge


	Chapter 3
	Tech unseats tradition
	Farming turns urban and vertical
	Scientists move into the meat business
	Organics enter the mainstream
	Microalgae could alter the world


	Chapter 4
	Embracing innovation at the farm
	Robots on the ground….
	….and drones in the air
	Big data and connectivity
	Satellite-enabled systems
	Water-saving technology is vital 


	Chapter 5
	What’s new on the menu?
	Biotechnology: Gene-edited food is the next giant leap
	Plant-based protein is disrupting meat markets
	3D food printing is (almost) here
	Personalized nutrition goes digital 


	Chapter 6
	Supply-chain innovation  
	Three ways the Internet of Things (IoT) is impacting food supply chains
	How blockchain will revolutionize food  
	Bioplastics crucial in the fight against pollution
	Digital channels reshaping food retail



	Chapter 7
	Investing in food innovation
	Agritech financing breaks records
	Two breeds of startups
	Agritech in numbers 
	How much could it all be worth?
	CIO Longer Term Investments
	Investment implications





