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. ,- 
aosiied as playing an important rele in y?-cxrrne A - r,zmers. rsseruchers, &cvorst sx;er,sic~ 

3 * . . .. . .n;:~bers sf li,'17X-bcsizesses GE< ot$ers ro LxaiiLqg ::roG:rc::ve ~~nr i i7 ' ; i i l~7~~  to sus~i3able 
*-"-fig 

.-. - I~,d,c,kemznr < v3n Crowder er. ai. 15Q9). TLzs, FA4C ide:l;lr',ed the cenzzs  aci ada~ta:ions 
exp,ect;ed % o n  :GO%-ledge h p a r ~ e S  Cxough ;i?;R zdr;caxirior, s zr%czii to i m ~ r o v k g  k o d  security-, 
sustainable agricaltwal produc:ion x 6  m-a1 de~;eiop-nt in  he 2 i si centmy. 

ILiowiedge could aiso bring negative consequezce if [he ec-~iroment is sot cor,ducive for t 

applica~ion. This is why in Kgeria \\&ere ~ o p ~ i a t i o n  derisity is high coupled wirh the n 

climate constrain, the blending and sparial p iamkg of diiTerent and changing l a d  uses, inc! 
iegisiation thereof are crucial poiicy issies involving srakzhoide~s as varicd as !and a ~ ~ d  
owners associations, Caiers  orgmizations, civil society represen~atitrves tkke private sector 
!ocal-level, regional and naiional planning ins;itutions. Creatlng a iearniiig en\~iromnent is e p a l  
inperative among these stakeholders if food security is desired w-it:hk the set ecoiogic; c!im 
and population linitatio~s. ThAs paper aims at aalyzing different iearnhg approach to ~ a r i  
stakeholders understanding and enbracing of sustainable mass food prodcction in a ciima,e 
constrained smirorment. 

Mass Food Productism 
In mlcroeconormcs, productlon is :he act ofrnahng thngs. In particuiar tile act oi'malung produc:~ 
that 1v11l be traded or sold cornme:-ciai!y Production decisions concentrate on what goods to 
produce, how to produce them. the costs of producing them. and optmizmg rhe mix of resource 
mputs used in their productlon. This productlon lnformat~on can then be cornblned with market 
mformatlon (like demand and marginal revenue) to determine the quantlty of products to produce 
and ihe optimum 'pncmg' Mass food production is the c h w m g  out of large amounts of 
standardized food products from production lines the agr~cultural field for example It engende: 
l g h  productlon rate per worker through sxnple repetitive tasks ieadlng to hgh-tolurne cropping 
of ~n-expenswe agricultural products. According to Wkpedia (2008) mass productlon is capital 
intensive. as ~t uses a h q h  proportion of machmery In relatlon to workers With fewer labour costs 
and a faster rate of productlon, capltal IS Increased whlle expenditure is decreased However the 
machnery that is needed to set up a mass productlon line 1s so expensive that there must 
assurance that the product is to be successful so the company can get a return on its mnv 
Tnus, mass food production is Ideally smted to serve large, relatively homogeneous popul 
consumers. whose demand would satisfy the long productlon runs required by this m 
manufacturing. 

However. apart from human diversity, which demands heterogeneous wants. sustaining mass food 
production demmds high external inputs, which are mostly not environmentally friendly. Thus, 
Roiing (2002) was of the opinion that focusmg on speciality products, diversification, niche market 
and multi-functional agriculture is becoming the norm rather than the exception. 
Advantages and disadvantages of Mass Production 
The economes of mass production come from several sources The primary source is a reduction 
of nonproductive effort of all types. In food production, the fanner must make maximum use of 
land probably ail year round to justify the high external input to agricultural production. Iq mass 
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2roducricn, each worker r=?ezrs one or a few related :&s :hat the same tool to perform 
& .  : : ,LL..-. -: =nilcai or xrr-identical sperarions on a strain of proeucts. The worker spends little or no time 
--~r;e7;lag acriior ?repring xate:ials and tools, and so the tine taken to manufacture a product ., b, LA - 
-. .:nO cq- n .  

. . 
._ri->= ma-2 .lo&~c:ior; 1s shoner :hall whez using traditional methods. 2robabiliq of human 
exor variagon is also reduced, as tasks are predominantly carried out by machinery. A 
reeucdon in iabom costs: as weil as zn increased rate cf production, enables a compvly to produce 
a iarzer p ~ ~ r i f i i  of one produ-T at a lower cosi t h  using traditional, non-Finear methods. 
L'o~",e\~er. mass ~roductlon is mf:eubie because it is dlificuit to alter a designor product~onprocess 
a:':er a pr0dl;c:ion line :s mplenented Also. aU pioducts produced on one produc:lon line will be 
identical or very sm~lar.  and introducing v a l e 5  to satisfj ~ndii   dual tastes is not easy However. 
some vzriety can be achleved by applymg different finlshes and decorations at the end of the 
productron line ifnecesswj. 

Trspicai Forest Soils and Trees - 

Piany tropic21 forest soiis are very old and impovenshed. They are sometimes so weathered that 
: they are largeiy devo~d of minerals llke phosphorus. potassium. calcium. and magnesium. whlch 

come from "rock" sources. but are rlch with aluminum oxide and iron oxide. whch give tropical 
soils their distinctive reddish or vellowish coloration and are tovic In hloh amounts. But thev * 

support tremendously vegezation owing to the rapld nuirlent cyclmg characteristic of the 
iainforest. In the rainforest, most of the carbon and essential nutrients are locked up in the living 
egetation, dead wood, and decaying leaves. As orpamc materlal decays. it is recycled so quickly 

that few nutrients ever reach the soil. leaving it nearly sterile. This explains why complete 
deforestation for agriculture has not advanced sustainable food production even with high external 

' inputs (HEIs). 

But tropical rainforest trees are well-adapted to their environment and have mastered the problem 
of poor soils. Since the first 15 - 30 cm of soil is a compost of decaying leaves, wood, and other 
organic matter. it is the richest source of nutrients on the gromd. To tap this resource, canopy trees 
are shallow rooted, whereas most temperate tree roots extend beyond 1.5 m deep. Many tropical 
species have roots that actually grow out of the ground to form a mat on the forest floor in order to 
more ef5ciently collect nutrients. 

These tiny roots form a network that, along with the mycorrhizae h g i ,  rapidly absorb nutrients. 
Apart fromthis, Inany tropical tree species have extensive root systems while others, especially tall 
emergent species, have evolved buttress roots, which aid in water uptake and storage, increase 
surface area for gas exchange, and collect leaf litter for additional nutrition. 

Thus. when forest trees are cut and burnt, the rainforest system which allows vigorous growth on 
Poor soil are being destroyed. Burrung the dead wood and vegetation release enough nutrients into 
the soil to allow crops to grow for several years, but without the mycorrhizae, and other soil 
organisms to fixnutrients, soils will be rapidly leached by the harsh tropical sunor washed away by 
heavy rains. Essential minerals will not be replaced by new decaying matter since there is no longer 
forest above to drop leaves and wood. Within a few years, the soil will becomq nutrient deficient 
and can no longer support productive yields of conventional crops. 
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. ,. . - . - 

>!a1 all :-~niorest soiis 3 s  so ?oar; s m e  ra:a?ores:s r o w  cn z~eient-zcnr?oolpiain =dvoica~ic 
. . 

soiis. So~ns  of the best saiis are 5c'crLd on steep s:o~-,s because 23r.eras z r ~  :ei-sed =@hen ;he i 
. . 3 

-.~,h,z~sted tc~soils erode. Such ;ick sciis s s  f o ~ ~ ~ d  in &Amacrim zocsyjia:ns, h,bfidezQ 
f~~; i? i&.  X - C ~ C X ~ C  ares5 of30u:i:sasiXsiE (,Java), -i-fica: cene&A&n-ie-ic2. %?& &:: Caijbe3fi. :- 

. . 
However, wirjlcut ;rep" zzrzgzrLectt &esc soils as \.i-eii c3;3 ;spidiy ;ezc>ed .;..f ilutricll:s by { 
heavy rains ad :he sun. i. 

Climate Change 

1 experiences (bt;p:,!:en.~~i'iiipedia.orgiwi'd/Gihar.e~chane Average weathe: m2y in 
1 average temperazre, preci~;itadon and wind patterns wational Academies, A 

i hsip:llww7v.epa.go~-/clima~echange/index.. It invoives changes in rhe variability or aver 
: state ofthe atmesphere over duraiionracyhg from deccides to nillions of yeas. These changes 
1 

be cause:! by Q n m i c  processes on earth; externai forces includkg wriatiticns in smiight i ~ t c a s  
and more recently by huiian activities. 

Apart from Seing an environmental issue, climatic change is aiso a development issue. It poses 
significant ihreats to the achevement of the Miilenxium Development Goals (MDGs) especially 
those related to eliminating poverty andhunger and promoring environmental sustainabiiig. 

Greenhouse gas emissions. one of the drivers of climatic change (Pidtvii-ny. 2007) have caused 
global temperatures to rise by 0 74 degrees Celsius since the beginning of the 20th century. If these 
gasses are not: reduced it is likely the inc~ease in global teqerature t h s  century will exceed 2 
degrees. i t  IS estimated that 60% of current human migration is caused by climate change and 
natural disasters The meltmg of glaciers, xvkiich increases the rlsk of flooding also enwurages the 
rlse in sea levels and could oblige the forced displacement of over 200 tr'llion people 
(http:!/www.epa.gov/climatechange/in~. Green gas emission will also negatively impact 
agricultural harvests particularly in Africa %here 60-70% of the population is dependent on the 
agricultural sector foi employment (Ulsilsrud and Eriksen, 2007) and farming activities mainly 
depend on rainfed agricultural systems. 

By 2100 Chad. Kiger and Zambia risk losing almost their entire agricultural sector. The health 
impact of climate change on the poor is extreme. Diarrhoeacaused by lack of acces- to clean water 
is responsible for the deaths of 5 m~ilionpeople (90% children). It is estimated t4at climate change, 
at current levels. couldlead to a 10% increase in cases in some regions by 2030. At current rates. by 
2015 around 2.170 million people around the world will st111 lack basic health services and 650 
million will not have access to drinking water. 

-4s more sc~entific information about global warming accumulates. cl~mate change is emerging as 
3erhaps the greatest environmental challenge of the twenty-first century. What IS more. a virtual 
Pandora's box of major global threats, such as hunger. poverty. population s o u t h ,  amed conflict. 
displacznent. air pollution, soil degradation, desertification and deforestation are intricately 
intertwmed with and all contribute to climate change, necessitating acomprehensit e approach to a 
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j ,,;,~;!cn Clexli. ciizate ikange 1s a majcr source of uncnainr, in natural r e s o ~ c e s  - r?.'eXe3L. 1~0'1-= 

i For-stS. v:n;ch Ere and are haven of n a r ~ a l  resources =d are cleared for agricultura! production a bu r  major roles In ciiinste change: they currently contribute about one-sixth of global carbon 
ealsslons wken c!eared. overused or degraded: they react sensiti\ely to 3. changing c!lmate: when 

i nlms13~eb susranably. t5ey produce woodfue!~ as a beiupn alterr,ative to foss~l fuels. and Gnaliy. 

i they ha\ e :he potential to absorb about one-tenth of global carbon emissions projected for the first - kzif oithls century into ther b~omass, soils and products and store then - m principle in perpetuity 
i sustainable management of forests for muitiple use is therefore imperati\e. if not for sustamable 
j use of arrq s o fp roduc~  here-~n. atleast for mdtlpleuse of forest lands. 

Eosve>er. just as ~mpossible it is fight~ng climate change \vithout cons~derlng the rislng energy 
needs ofpoor people and countr~es. effec:;~ e address of global poverty w i t h o ~ ~  accounting for t!~e 
z--oac:s ofc!imate change on aglculiure, disease patterns. and Fiolent weather events. all of which 
?articu!arly mipact the poorest countries 1s equally doubted 

Principies of Sustaislable Food Production 
The most central principle to sustainable food production is not to use the land and other resources 
therein faster than they renew because of the probleins ofmaintaining fertile soil in many areas of 
;he world (Nigeria inclusive). Apart from this, land and other natural resources therein cannot be 
treated in isolation but as acomplex system. Hencq the system cannotbe brokenup into parts with 
the hope of acting on individual parts to satisEy a particular 'ivhim. Thus, nature must be treated as it 
is, and not as every individual wants it to be. latter can only work briefly. with unsustainable 
soil and energy practices. As reposed by Shyamsundar (2002), food availability is related to 
production and thus to natural resources management. 

1. 

With the laid resources that w-e can use sustainably. we will get water resources, and the 
combination of land and water food resources gives us the population that can be sustained. Also 
worthy of note is that the world changes dramatically at times and so human population should not 
be run a: the limits of food production. Rather, a safety factor is built into considering optimum 
population limit. This is expected to give a cushion to the production resources, in case of climate 
change to warmer or colder, drier or wetter, and all that might go with such change. Thus, it is 
imperative to maintain a factor of safety in population, below that of the maximum theoretical. 

Participatory Extension Approach t o  Sustainable Food Production 
Balancing effective and sustainable food production wlth economic. social and environmental 
factors IS one of the trnportant key challenges in natural resource maagement. Also, the 
importance of working with the farmer colnnlunity to consene agro-biodiversity and ensur~ng 
food security through sustainable agriculture cannot be overstressed (Rarnprasad. 2007). Apart 
from these, the environment and fora in which decisions concerning natural resource management 
are made are evolvlng as a result of global trends such as the globalization of the economy. 
growing awareness of and response to environmental concerns; decentralization and devolution of 
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. ,. . . 
. i v i c . : : : r ! i~ l :~  control: ;ke ;lee3 :or ssczed pro;crr;i r . 2 : : ~ :  ,;cd ir,creasli.,g Pressare far j . , 

, I l ~ : ; ~ ~ ; c ~ : ~ . i ~ j ~ ~ : ; ~ i ~ ) n .  T:lu~, tl:ere is need f ~ r  es;oii.el;~en~ 01 i . - C - f - m * ~ : -  
. . - - A .,.,A~L bA.aG.~a ge~e:atioa. ,! , . 

1 I:;, i I . ,.:: ;il:ii rieii~e::: ;5;s:e2 ana :erv!czs. i his is s:;rension. n.i-,ich ,A.~okc;;.c. (lOG5) suomittsd as 
. . ! 

rl:: > . : I I , , !  ;~ici, d:r de:e-%r;ng deve lop!n~~  ~IIC 3~p2iil;:: of !if2 ~f pec?;e m 32:;~ 3 2 1 ~ ~ r .  T'ne i 

. .11iir ill:,:.i< )TI ivas ;cpcsi-- 2: the Elsezbcrg -i~:e3sitc (2CCS) ;\;$ere oarts of%c suggested mi~igarions 1 
I!] ~ I i r c : ~ ~ : ~  Q ) l . c ! i ~ ~ ~ a ~ c  cl~mge were: 

F , \c!ii~owlciigement of hnsax-ind~csd (ind?astrial, agricuiture) and i ~ a ~ ~ r a l  climatic cl~ange 
I ltr<::ll:;: 

, 'uIol?lio~: of open-mindedness. proactive. and adaptable 2~l;roachio ylwning. and 

I ' , I I  i ici !xil.ion in coilaborative management acrcss the landscape through existing i 
:;[I.IIC!LI~~S : i~cli  2s farmer organisations, conser?ar,cies, Land Care f orums, 'Wale: Forums I 

:11111 /*'ire l-'rctcctionAgencies etc i 

i 
\ I I ~ ~ ~ I I I I , I I ) I C  food production mids t  climate change tkreats demands a synergy of diEerent 
1111c*i ct,tS, .111(1 tic~lce systems' i h d a n g  approach. Systems' think~ng 1s inpartlcular su~table to study 1 

co~nplcu tl\nLim~c issues h a t  ha\e io do with human behaviour for example Traditional anal.vsis - 
toct~,c.s 011 wpaiatlng the individual pieces of what 1s being studled; In fact. the word "aalpsis" 

' 

.tctu,1114 conies ikom the root meamng "to break into constituent parts " Systems thinkmg. In 
coiltl ,iL,t. locu\ on how t'le thng be:ng studied interacts w ~ t h  the other constituents of the system of 
wlil~h 11 I \  .L p:~rt The ?jigenan national agricultural extension system (wbilch incorporates all 
~ericw,li~lc n,ilulL1l lcsources extension) has evolved o\er four decades fiorn a rudimentary, expo:t 
c ~ i  '17 loc~l~ccl jclvrce to an averagely efficient and effectwe professional service (Aroko?~, 7-005) 
lllc ti.lrr~irl~~,indvlslt (T & V) evtenslon system mrently practiced under the Agrlcultura! 
i )~+ \ . i - iop ln~~~t  I ~ r o g ~ m m e s  (XDP) promotes blanket recoinmendat:ons for most technolog~es 
( ~ I ~ I I C I I ~ ~ ~ I I . ~ ~ ,  ,~sroforestry. forestry and women 113 agriculture). Under :he system. farmers' 9 

I I I L  0 1  t L I I I ~ I I ~   rid pxtrc~pat:on~ntecholo~y development 1s3ery low. 

Ilowcvcr. Ilic thrmers' environment is highly diverse with patches of high and low fertility. 
riilli.rcl~t soil tyj~c:;. iuicroclimate, social, cultural, psychological and institutional variables which 
inllr~cncc tllc pcrforn~mce of technologies. The optimal management of such spatial, social. 
cl~lt.iir;~l. psyc11ologic:ll and institutional diversities can only be achieved if farmers themselves are 
knowlctl~c:~hlc :ll>out appropriate technologies and are capable of adapting them to their 
conditiolls. Also. [ratlskrring blueprints does not help in managing enviro~~mental and social 
complexity. li~riilcr to farnler advice and learning by doing will be most appropriate (AGRITEX, 
I .  'l'l~is i:: wllcrc I'articipatory Extension Approach (PEA), which is an ideal tool for 
institutio~i:llizi~~~! ::~r:;hinnble food production inNigeria? becomes imperative. 

I-'articip;rtory ~.st~si~:;iori is :I system thinking processes and mechanisms that enable those people 
wlio Ii~lvc ;I (lirccr :;[a!ic i l l  [Irc use ofany resource to be part ofdecision-making i i i  all aspects of its 
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;;lLn2S<xilnt. from xanaging resources to rbrrniliating and izplemendng instibtional 
L.cai,:.jc;:<~. It is like a scSool of t p % ~ ,  where :~ou ~ iy  oxit ideas and share you; e:;perience witil 

its axroaches . .,re a %-a? of improving the effectiveness of n r a l  extension effons by 
, ,~er~aer ; r  agezcies, WGOs and oii?er orgarizations engaged in nrrai development. The - . .. 

; i,s;;t;:t~ona:lzaiion of PEA c m  help to improve organizationai perfomance at the intedaCe 
j bep+lresn fit :  sznice provider (the extensionistsj and the ciients (the fmers!). The following 
' cbrracrerize~ :he TEA: 
i 
t 

: a ir~nation of cornmun~ty aobilization for planning and action wirh rural development 
c extension xld research: 

i 

c Eccouragement of eqzal prbership benveen f m e r s .  researchers and extension agents 
i -ivho can ieamfrcm each otller and contribute their hottledge 2nd sklils: 

@ St-engt'leningrurai ecple'; problem solving. ?lannizg and management abilrties, 

i. a Promorion of fariners' capacity io adapt and de3elop new and appropriate technoiogiesl 
m~ovations. 

+ Encouragement of srnal!holder farmers to learn through expelimeritation, building on their 
own kno~vjedge and practices and blendmg them with new ideas This takes place in a 
cycle cf action andrefl,ectionwhich 1s cailed "action Ieam~ng". and 

5 Recogn~zing that commun~ties are not hornoyeneous but consist of various soc~al groups 
with conflicts and differences lninterests. power and capabilit~es 

Tile goal of PEA 1.: to acheve ec_uitab!e and sustainable detelopment tlxough the negotiation of 
Interests among groups and factions in rural convnunliies and hence provide space for the poor and 
the marg~naiized in collective decision-making. This approach in~ght not alwajs lead to 100% 
success. but the communities are themselves in charge of the process of arrlving at decisions This 
1s more important because when there is failure. the communiq 1~11 st111 h a ~ e  the energy and the 
initiative to retry or modify innovations to suit their specific conditions. 

Engendering sustainable change and innovation is not solely a government concern and leaving 
social change purely to the forces of the market is no recipe foi sustalnabllit., In the same vein. 
technical and economical perspectives have not been able to soive the coinpies issues related to 
sustalnzble development. Tierefore, the paradigm of interactlvlty and dialogue. which combines 
Ideas of systems thinking, (social) l e m n g  andmulti-stakeholder participation, is imperative 
Actions Learning 
Although. coming to term with the importance of participation in decision-malung on mitigating 
the th-eats or cllmate change in Nigeria is ~mportant. using the nght partlcipatoiy process is more 
important Action Learning is a participatory process for bringing together a group of people with 
varied levels of skiils and experience to analyze an actual work problem and develop an action 

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



. . Actioa iezr in~;  is an e.l,ucz<cna! p-ocess whereo~: r l ~ e  :LIIC:>?~E: sriidies their o ~ z  actions and 
- .  - es:ee..dlmrn, i;ctLVb in order io ip-prove ; e f ~ i x ~ c ~ " .  if is a ;era  cf :earZng by doing in cor?:;unction wiih 

others. in snail groups ca!led ac:ion iezring jets. It is ~ rcsosed  zs pzrticuiar!y suitable for adults. 
. , 2s it enables each Fe:-son:o r-flec~ on a ~ l  :.-view :fie acrion r5ev iave talien and *e lezning points 

arising; which shouldrhen s i d e  &axe ac:ion and in.,prove perfoznance. 

The method stads in conU,asr :.viiln i$e zaditional teac>ing merhods that focns on the presentation 
of i~~owledge and d$l!s. .kction Learni~g is a prcc:ss for bringicg rogether a group of people wi't 
varied levels of s&lls and experience to analyze an acmai work probiem and develop an action 
pian. It I'oc~ses on research into action t&ea and hqo\viedge emerges as a result that sbouid lead to 
the improvement of skills - md perfommce. It has strong !Inks to various ?hilosophies reiating to 
exis~emiaiism, Lie ps:;chology of se!f-understandicg and self-develogment; and the sociology of 
groGp based learning. People bed to be asareoftheir lack of relevant knowledge and be prepared 
io explore the area oftheir ignormce with suitable questions and he!? from other people in similar 
positions (Revans, 1982).The complexity of combating sustainable food procklction in s ciinlate 
constrained environment requires an action learning process. Tie  process will Gnd soiutions to 
underlying root causes of anthropogenic irdluence on climatic change and determine an hoiistic 
strategy to mitigating climatic change in~luence on food production. 

AS submitted by Revans (1 980) mathematicaliy Action learning, L=PT Q 
W.ere:L = learning, 

P = programmed (traditional) knowledge and 
Q = questioning to create insight. 

Q uses four "major" questions: where?. who?. when?. what? 
and 3 "minor" questions: why?. how many?. how much? (Revans, 1980) 

Although Q is the comerstone of the method, the inore relaxed formulation has enabled action 
learning to become \\ldely accepted in many countries all over the world (USA, Canada, Latin 
America. the Middle East, h f i c a  and Asla Pacific). Simply put, ,4L is a description of how 
most people go about solving problems, with a group dimension added. 

Principles of Action Learning 
Action Learning is a for-1 of Problem-Based Learning, but it goes firther in insisting that the 
problem(s) being worked on must be real, in that no-one knows the answer already. They should 
preferably be non-technical (or at least non-speclalist: too much specialization limits the potentla1 
contribution of other members of the "set"). and evaluation refers pragmatically to whether the 
solutions work, rather than to the extent to which participants arrlve at a pre-determined optimum 
solution (Problems to ~vhich the answer is already known are referred to as '.puzzles". and 
although they may have their uses. they are not part of action learning). Even so, arrivlng at a 
solution is not the whole story: AL sets differ from task forces or project teams in that the process is 
managed in order to maximize the learning as well as the outcome. 
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7 ; ~ s  :zn raise :he thorny qLest!on of \%hat constitutes learnmy how do I :aAir,c\\ (perhaps mole 
,,;I;c~:%~-I :n '"e bcslness context. how does 'Ae Soss h o w 7 )  that I have :earned somethmg over 
a~ :cote er:tlrie ,t a soiur:on to the problem? ?a~ic:~anta need to have some inves-cent 111 
fag>; .Jle soic2on. so most imll bring real problems which they are  current:^ encomtermg in 
kc;. ttor~-;lac?. The progranze may of course mpose !imltatlons on 'Jle narue ofthe problems 
;2s:ixl. so 1h2t there ca? be cross-fertLl;zation cf learning Setweenthe pai-tlclpan~s. and so tyat any 
tau&~rit :nput ilf any) has some relevance :o all members of the set. 

" ~ ~ ~ c ! ~ l s i o n  
>.:though some natural forces are identified wlth global cIima?ltlc e ~gg-avatlon. none is as 

: poren: as :he anthropoge,rjc forces. Sustainable mass food p.- -. which is targeted at - 7 ai!er:aticg food secunQ 1s also majorly at the whun of hmai? - -  - - a c e .  a h~man-centred 
sol.non a needed &-zt fromthe complexlt]i of evolvrng a ~vork.nb!p - - ' - ~ n s h p  between cllrnate 
cfiange. food security and sustamabie economlc development, t5e r n j ;  cctors (human bemg) are 
equally complex In order to change. one first nezds to learn Thus. creeticg a leamg env~ronment 
is ceztral ro susta~nable food product~on wltb~n a complex ecologlc?! en,-clronnlenr nurtured by a 
4 n m c  clinatlc compiex 
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