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Agricultural Di"~rs ifica lio n and Trade 
i n 

1. Inrfo<Ju{'tir<rl , 

Latin .-\IT,~ dca 

Dr. Richar~ L. Si~~ns 

Project Leade r 

fie l d r ("'iL",,- of end of project st'ltU., ,)f the ~CSU proiect on 
a g r ic.ul CUra1 cl','·t!t",ific<1 ti on and t r1t~l! \o'ilS he l d Lt RDlc i eh , ,\pri ] 12 
and 13, 1976. L'~ r ticipan~ fI in the. ~C'l":'CW \-'C !" J D-,ur,l.1s GnL,n, A10/7Ai; , 
.Toh~) StovalJ . I '.S/USl),\ . and iL L. Si n ... ·~)!l.!',; . i'rojt'ct Lende r . 111C r~vie' .... 
f ocused on the I'rosJl~c tive con t ent nf the finol l""'l'o rt undc( the 
contract (ccncr:l1 COnt r act prov:i.sim1 16) . P r ovision 16 .!sks fo r a 
r epert t.,·hich fir.illl.z!:!s tile re.se.:l!'Cn t." sWJ;.lu ri zillf; t he .1.~c or: 1i5h,:,(nt5 of 
t ilt' A;f,rSii\!"'~Lnt, rC-!!lods of ... :ark used , cnd r(!cor. .. ~t:!1':':ltio:ls r l! 'arcling 
unfi11~-6I:~.i ~ r!: li nd/or prOzrD1l cont:inu."uioll . Tilt'..' ~;CSU Ct'l't 'ct offici.llly 
en tiecl. :·buh ~ I , 1976 . 

11 . rrc~1~~1 llj'3 ! :"p; 

10e :,(.:'jj L I::!.>t'ct l '':'O U ll (ii'.t,:' 1 ~11;\: ~ iU1 1 IIIlU \-1 :\.10: ... 11 1. .. 11;\1 ;, ''''- ..... . , 

co mp l e t ed i n (\-J'O ph 1'.scs . rh~lse I , CtmUnc.l ATDicsd- 3.:!E.3 , '.1,,8 D fed'ii.
biliL y Gtudy fcl'i.~ a specific rcsc:trch ;1tojcct . The :\CSU Ph<!sc I s t m!::;t. 
La ti n Mlc r ica ,,:as coordinutcd wjth USiJ;' . .:!nci ra~l -Kl'C't C ~llt(;r Pl,ilSC T 
ctudl es on d i.vcrCiif icati on a nd trad • .! i ll th \' Far r.:J.s t. This PhRse cO\'(,rf'C 
t he \Jerio d N.1Y 1 , 1971 to Ap r i l , 1972 , \·d_ch .1 funding lev(;.ol of 550 , OCO . 
Phnsc 1.1 of t h" t"asc.1 tch, Contr::. c t .'.J!J/(,f1d - 363.'! , c~vcrinc the perio..:, 
April, 19 72 to ~!a r ch J1, 1975 ( e,:tC'lldc. cl t o 3/31/76) . CVi1!uRtcd th e 
c ompa r a tl\'c ~ldv,Jlltaec o f r c l ac ted C(:>o l e r :) 1 
wjnt e r ~cgc t <'l:'te1'J to th c U. S . a nd C:1nada . 
on Phase II, 1972-1976 . was $284 . 397. 

Ancri can countr ics t .1 e:-:;po r :. 
Thc c s liI'la t:C'd t otal e.<p(:'1ciitllrt· 

The Pdj cc t ori ~inated with discl\ss ion~ bCl\,eC' 11 the Regiona l BU:':L'.l:l 
Aericulturnl Off i ccl:s Dnd Dr. Art Cout:u . lNl/AGR, cen t critlg o n c onc\~l.:1. t !i;:t 

VCl:)' Ut:: lc \·~15 L:1,Y.!il a bout price , .:md .lbollt l..ar:.cls . Don i,·is l e r; L..!: .~. 
pin-po ir.tcd vq,~ ::-": Jlcs a:1d t:l,;:! 5;..::.11 i .. :rt:l 1 ... ;'or ~urplus i n Cc.n tra] : :.:.!ti.: . 
IlS the ther.:c 0 : the prqject. Th~ projc>c t CO:ltr.1ct \-::IS ~ ... ritl cn to r0r~uirc 
act ivc ha! country CIoJ0pC: l:a t hll\ Hod .1 rtic. !!-tl Lioa jll the rc.s .:a r c:l , J.:<J .:1'\, 
obj ec ti ve was inc luded o r, seoinars , \'O l'~S)!C?S und traiflin£; . ,r}.; 
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I n accompli s h :l ng this ob j ectiv~ , e f fo rts we r e t o b e ... lirec t eo to : 

(1) EV3lu1 tin~ t he c),.-po r t poten t ia l of Gua t emal a :llld E1 Sal vildot 

to U. S . and Canadian ~~ckcts . 

( 2) Ana l )'?lng a lt ern,Jcivc mc.:ms and cQs t s pf t ranspo rl in~ ilIl1 
d:l s tril'~ltl"..c veee-tables f r OfJ th" pr oduct i on zones t o t hoe n:trkct . 

(3) lIo1ding \w r l(.shops i n -Cent ra l f>. /Cri cD to s~c'1re adcqu~te 
c oor dino:..tio n of t he r ese arch . 

Ful fi ll ment of t hese objectives i:wol vcd t ha rCll10\"in~ steps : 

(1) e3tir;,;llion of thC' der...:lnd (or $electC'd ',,'Int- r~ r Vp.t;ct~!"lcs 

in U. S . nnd Can3dinn maTket s- ; 

• . I 
(2) es i::\.:1tion 0 the. Gup:,l)" poten lial [('IT \/inter "'f,etab l es 

on sm.'}]] , ~ediu"1, i.md larre f.--r;.ls in lh~ pCir>lh-y ~roducrion a,"::JS of 
(,ua t cna]u und El S.11v.9do r , c0{1ipared ,d Lh compatjng nrcos of Fli) 'tla 
and ttexj co ; 

(3) eVdlu;tt i on o f domest i c dC!11rJnd a nd consurr·ption camn re;d 
w j th eK~O r:. dcrJ.::.nd ; 

and 
(4) annJ.{l i. s o( 31tcTf'3tivc r'''Dns and CO!.; t s o f transporUn& 

dhtl-ibu t i.ng -.,,,;gc r 3blc'3 (:-01:1 product i on zones j 

( 5) sumn.:Jt i zatioll of a ll ana]yt icnl cla. t a ncvc.!op _"d i n (1 ) 
through (i,) above by using <:pj'll"oprio t c I.Ll,:'lly t icnl pn.,ccdu l-es Cln d r.oclds j 

( 6) the ho !' clin~ o f a n ann ua l \,.'o r ksho p in C("ntral t\me rj c<l to 
ens ure: il dcq ua te c oo r d i n.l (i o n ot t he r c!.>cn r ch . 

lio r~ \MS dO:1C. on 501""!C pro~::!cr C'bjc-:tivc'.i thnn on o r11(' '( s . /I. fe'.] 
-l obj cclivl~S req ui r ed b)' - passlllg Iot t(:LI ~ons of J..1.ck or ci~t<J , .;LSL'ILr.:e u': 

10'-::0 1 support: . and c:'.:J.ng.:!s in local t;o:.,atio,1S and :interests . For c::t.:npl c· . 
t he :in\'c.:ti.i',:'t{HS di<;c\' ·.'(·H~d f"':' l-jy in t ht' : t njec l rh.~t the an.:'\ly5i.~ l,: .... uld 
h;t vc to includ~ " .:" :j..co s inet' t hat coun l T)' uos t he r,I.1jo r cOInj>e t itor for 
the U, S , ~ I.l r kc t . 

Togct he r, t he' ob jec!:ive cove r ed the follm..-lnr. ] jnes of ! {'f,e:!r,"'h : 
0) l:1a'ro - L~\'l.!l im'l's r l.g.:>.t;:;;"01·s ~-d"!-::\" f"sti1:-.:1ti.'S oi ~\lpply :1110 c:c;·::·'r.d 
fll nc t)(l115-- i n Cent rol l _\ra~ r i :",'1 , nnd in th.:! U.S . and Lt,n:u!.:l . assessC'u 
accord inc to r clnti. ... c p r ice : f~:..u re dcr"t!tl , :l\ld fr.r:l Cf'lits , .J:lO (2) .:l 

t wo- fold coul~t r\'- l ,,'vc l asscs:<;r.:<!!l t : ( a> cnoditio;u:. unde r \,'h i ch ·~·ir~.:...:::.r 
vcrc t n1,.)!c::: ~i~;,t bt .. ('c0no':'licnl1y ('I,:mrt pel hy ~:l S~lh:a,lor and C:..I1r ... ·::l3l:1 , 

and ( 1.I) cond i .. i ons for succ':.i$lul pJ. rt ic i.pn t i.on ot ;:;m'tll f"mc r ;; . 

http:otentiai.of
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Pi·OjC r. t puLlic3t i ons a:ld t'..J.nuscrJpts a r C! listed in Appendi:-: A 
budcet Qccountini". as of :'!a rC' b 16 . 1976 is ottached as Appe~diK 2 . A l is t 
of l..DC n.J t ionals rr . .dned at: ~\CSU h .. ..1tl'lcill.!'d 8[0) '\PP(':lHii:;: 3. .t..n, l'~uLl"1lh;: 
of thO n'[lorl IH!lng prC;lil,fed by DI- . Sir:!:J()I,~ as Lhc ccncJuding projec t 
r eport ~ n tt uch ... d as Append "-; 4 . TI le fjnnl report is :,;chcdu l cd t o t.,(!. 

on /"b~ul l-by 31 . 1976 . ( :\ole : The nutUnl! , as v:rincn , appear!:; 
CpO>7 t on the fi nal ph<lse of the project . r<lLhql [ t'~l a l: .:\ final 

report "n the (nLh\~ pr"'~::!c ( doS outlined ill Arti~lc 16 ) ' 

Ill. I' Tojcc~[:(>yir."" ~ 
~~ The r c.v in: 0 f the reSCil r eh . th e f 11\J inGs And rcco:nrnend i \n s 

indudl!d nn cvc:d.U t'Lin:1 of ! hr- foJlo .... ing 3~pec.rs of the projcc s : 

1. /1."'\ (';·:plallhlfinn of 
NCS U dC'l'l..lllU C!Hi;'" ;'Itton , t'oe~Lher 
ques l!I'ns it eaOl IU:ldle , 

t!1c tcchni;;a l c cmVos :l t ion of the 
~'ith ~ !\ta r ~r;:cn t oi th e kinds (If 

2 . Jud gf'r'_cnts ,3S t o ",hat could bE' do'p'~ ~,jt h the d .. t.a 
a ssf'I',!JJC'd , or t hl'! hn..;!s of d,~ta tC''1eratc(l ;)y the r('lcie l. 

3. i-n,,,t \,'a~ Lhl.! U!Ilh!l;o.L. 11..11.1: of t:1 C: ih.ll';lc . .:;e of the 
rCfic.)l'ch: ( .l) t .; .. 1.t the 11:;(.~:'Jc :" 0 1 cor::hl :'~ltivc ~'(:\,.H1L.l gl! ui' 
c r ops VS t he U. S , J.nc :'icx i eo, a nd (b) \.";l!.l i t t o he! jJ build tIP 
countr ), MalylicaJ bases? 

[I . \o,'h.:lt hp.-s !leen Lh ci e:: :\"c rience of th e projec t :in ,-
ass(:l1zb J in g .. od ;"ll1nl\"f. i ng dat~I , huldinf> ..... 'or:-shol's , (h:"llln~ !.>l ith t he 
small fnn:le r p ''lfticip3 t io ll flucstion , and devC'lopinr; lt ~ inter-
r egion.:). ! trad? node l? 

5 . Uh3t Clre the c:-:pp.c t u tions rega r ding wh.:l t the fjn din gs 
of,the project r.:~;y;'e ob l.::! t o add t o thc :lb ility o f .:l c ountry t (l 

plan development! 

6. To \.'h :l t p.:-:tC:1t h:5 t r.~ ;,rojcc t -- thro' l~h \,' ("Irkshops , 
r,r tltluA ' c t rainb:" r..:ortinfO~ 0 f Vol r i.-,u", k l nds - -bl"' c n 3b l C' to a dd to 
building count r y planning compe t ence? 

B. The rc'view broueh t out the fo110· ... 111 r; f ac t s and co;;c lusiQ;':~ : 

1. r'ood production oJricnted reseo.\'ch and t cclmicill <'!s!;'is t nnc~ 

mus t hc cOl lpled td::h ar, econo:1ic eVa l u.:ItiC'n of dpi":lIld (both fon~:i;';l1 :md 
do mes t Ic ) in order to ass(:ss cconorJic d C' v~lopr.':.~ !t a Jlcl"nntivcs . 

2 . Til e "'jo !" onal,tic" l t ool ""Cd 1n t he projec t " "" n 
qUl'1dranic PTo"rli .i:I" !'I£, u l! l . TI "e! ",IJ-:: i j ,;.-. ,:; Ji •• ll i. ly dil:"C l".:'I ;t \'-:-:-:-10:1 
of one dcvcl\·,:/I.,:.i D) uuloy , ;;o rt0:1 1 <1lld ! ... I;:·~l.l . II I lh~ i';Ol' ld ii<ln:,~ , (;.":::1 . 

http:cidvant.ag
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The model contains vegetable product1on activities for GU3te!':l.31fl 
and Hexico and demand functions for N~~ic;.o and th'T Uni ced States . 

3. Consider~ble effort w~s devoted t o the es tii.4tion of 
'Jctl'l'md { CI T th e wint er vc r:e t 3hles under consideration . St"ti s ti cal .:!cI:>rjnd 
models \~erc de ve loped for sel ec ted 'J'ct;ctables by months in the U. S . 
Dcmmvi ,was also es lir.a tc.d fo r i'1cxico and certain othe r cotrpe ti.Li.ng arC·l"' , 

4. A sO<l!cI7hu t novel a pproach involved usc of "risk 3'lcrsic·n" ., 
cO~1 ffl('ipnr .c; tlH:' oojpnl· .. e rune-Lion . The ri sk aversion co€'[!lci(>l1L~~ jo 
effect II pclW'.!d. 1; " :: he -,ore ri ti\~ v i;''11LC'n~ ri ~l!O Lv 
of producqSI.l nn nr.,Qunt: ::0 cc:..pcns~,~c fo r risl: . 
t he r Jsk aVCnd01) coefficien ts \"c re sc lectt"'d ilnd 
!)uluLjou \\1.1::, .:v ... l ua t c.:":! . 

nadine. L\) l :lI;!ir CO);. 1 
.\rbic.r~:,,:' h'lC'ls 01 

the sensi t ivity of the:' 

5. ThE node l appears to be. lls eful for add ressil~ £ question'" of th 
t ype spcciIic-d In the ob jectives of the rrojcct. It c an ,,-va.lu:;,lc ch(~ 
expor l- po:;cm:iols for countries not rl'e:;cntly influc:l ~i.:ll i :1 th e. :::,~) ~:;: 
wldc r consic.C!r~ tior.. It is .1JSO useful to eV:llu<'. te cn<1r. ges in V;JrjtJ u~ 

f i!cto l'-S such •. 5 tariffs. quotoa , !,.'abc r DteS flntl yield l evels. 

6. The fXldcl appears t o be tcchni c:l Uy valid . [vidpQCf' of 
t!l'ls :l~\ ... lt'rlC rr-\.";"\:~ r.:; fT.~ "I"c:r;.:.r(::'l!r~; Inu .i ... t:.:·pL:A·.e- ..:;r f,zr,,2.'r; 
d~scl'jbi,ng lhe 1 .• Old(· l by !'lrof .. "ssio.1.11 jou r;W!5 . , ne r:.:!tIlO(!r,Aoty n.::s 
been dis~cmin ~I Lcd rather ,,,ide1y in the cconur.lics profcssiq'n . 

7. The quality of d~tn u~l!d in the tl?dcl was diH')~ult for 
the revic\"'ers to assess. It ai~f" 'u rs ["hat the project p.J'['tic~"ants 
us(!d the best .:lV.1iJ.:lblc ~;: ti1 but '1l0s t of thi,s Has r -lt d'lCllmcn r ,lId in 
such a \.'oy that its qllality co .. :.e ue cvalu<lleu. 1he qualit:-' oJ! d.:ltfl 
appe.1rcd to he l'clatively &ood in 1i=- xico but p,')or in Gua Lemala find 
El Sa] vador . 

C. 1110 Project l.ea df'r ' s Ob~Cl'V1tjons a11d mn('\\l5ion5 on the finclin r;s 
of the cCS(:'.HLil ilV: luJt!~ : 

1. He \M5 uP i'~ J.e tCl ncltit'Yc ob '~ec l v C" s three 3:1d four ~s c:;! 
II, (,1>ovc.) , and th e;·~i'C'r c . cOl1:cntrated on o~t('ct:t\'c five: , the: ll!;C Cl f 
models t o eVdlu.t.! t:,c ccr:;and r.ll: c:-;po.rt~ . 1,·.oL'l\"!:-hops ;,.nd scrr.inar3 •. ;ere 
h eld in C~nLl'al :\~2 1 - j ca to the c:u..:n t lcaJ.libla and 2PiH:opria t E' 
( objective si~) . 

2. Vc&cc ablc Eupply pOl c:1ri .lls for GHatt,;nnla .::md }!e :dco 
wc. re csthlz,trd (;I. sl;o-p rojec t ,,'i.th the Unh'cr~iLy of Flc.::-'icl:t t C<!i:\ ill 
El Salv.-:!dcr did r,o t yield ar.:equ.:ll:c sllPi'1y ast ir.n te r~~ul;;$). 
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3. DOIJes tic dLmand for frcs:h vcga t nbles i s not J arge 
enoueh y~t . to be a f ac t or r eAu iring statistical es cl lil:J.tes . Prese r 
va tion a!1d st~rage of vege lsbles CQ\ltd ndd an i~.:)Q rtant dh cos ion to 
the t otal vcp,atab l e picture , but (lnly <lfte r do;.~ejtic per c.:l!l il<l 
income a nd ~~p.lo>·r.len t increases SllhS LiJntlally . At lh':! prc5cIll t ir::c 
mai nly t radi t 10na1 food h.:;.b i ts a [fec ta wha t j.5 conslIr.:ed . 

4. Alte r na t ive !Jeans of transpO rl inn of OZ)m~oditic$. I: Ci 

cxpo rt ma r ke ts . and the cos ts-rc~tur:13 o ( quality contro l ~h(l11 1d Ci:! 
eva l uat ed . ;:>:po1' t ma r ke t pa t enti.., l cs timntC!-l mUp l inco r por.:ll c th e 
cost and VOl ll l"~ cff~c t s of t ariffs ond 'luota~ . 

5. E::110Tt :n .:lri~~ ting. partjcI!l1.rly fnr " .... !!,ct:tt.1pc;, is hi l?h 
risk , h i:;h rr, :'! n.1f".emi.!nt dCM.md , cOl'lf'.3Tccl to t he dotl'.'s tic situ:n i o n . The: 
CO S I' of export bn r k·~ tin ~ a t pTC'sent r ates is len tj mes t he CO!::lt of 
pnluu::t i on o:J nd the c.:.;por tcr bC.3 r t:; th e entire cos t o r pri~E' dm'Une , 
spollat;e .:lna loss , \,',:JJt:fn~ ti me , and r.ui:ct c1 or.(~-outs . Quality conte.lt 
is much mo r c essC'ntial tha n [or dOl.les tie tt:l1."kC'[s . 

6. An)' expansion of expo r t trade in the forcs ce.1blc futun! 
dC'pcnds U;lOll ~c tti!lB yields up 50 perccn t o r ::lnn.: , r cducin3 proriucei ... !"! 
co~ t!: ~i' :~<:l!. . ip.trl)dt:~i~~ r;'J'lljt~f C' rl r'"'lJ. rtn rifn" ·lulu .. :\.: lh.!;.d:"" 

El nd bc ·Jog an Ic to d('vt'l0)l intCJ.~ralcu J.:nr,e sc •. d .. · ope ratio:;.:> . l:lC 
E:mnll f d r r..c!" d')(.sn 1t dppcar in l his ldclurc cxct'pt insof3r ~s he Il~ily 
c hose t o r C:lt his land , or furnish l abor . 

7 , Two wo rkshops .... 'e tC' h'2 ld, one in Gua t emala • • md o ne 
in E] Sa] vndol·. A third i"orkRllOp \-.':15 to have b/.' c n he l d ( i{"\. 
Guatemalb.) bu t: outh tt: a;;' or 'ie d i- cn .. ml!a n Fr ui t fly rl;!l:"loyed l \l l local 
suppo:rt a ncl in teres t. Probl ~ns encoun t e r ed in cluded iini" nci.:d 
6~lpport OL val entia l p a l..'lidp~nt5 , Ij:::i t cd AID : :izs ion :md :\1DI 
t-1ashlngtoll !'.iupport , a nd l!, C [ac t til a l expo rt vege t<lb l c5 I.'ere rd a lively 
.un irlpo rtnnt. 

A. Concl usions 

1. KnOt·fl edge 0 f r.':lI:k.:! t s . pri CC5 . t r adC' and tcn.~ 0 it:: 3d" . 
i s ~ r cquircl:len t 0 f ,-ampa r a live "clV.)"t;1I;e stud i c s .0 [ economic al t e r
nati ,'es . 

2. HO'.1cve r, Phnse I c .".)ulrl p r obab ly iHWC be tt er e s t a bli s hed 
how vege t .:t!llc rroducti o :1 locally \,.:1 "1 , t ile direc ti on in which it ... ·;1S 
t e ndinr. ; the n , it: ct'ulcl h-'\1" I' l·rt· ... l· jllliCC'd .... 'h .. t needed to be f,mno out , 
and how to do it . 

I 
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3 . The 'Rrojcct as contracted cont<1ined objcct~vcs fo r 
data could not t:eashn3,bly b~ pbt<tlned , and COU:H.I")' parc:icipation 
requirements wh i ch c\. Id n'Jt h,e achieved . 

4 . The sm3l1 farner participation requirement . except <jr;: i:! Jabor 
input , poss ihili ty could ~13ve r ei.lsontlbl, !ltC'" ruled ou t 0:1 o Lhcr .;rC"JiH .. S 

prior t o the ~nitiatjoll of the com r tlc L. 

5. The dpt:'1';nd es t imet Iem fl).!)(!e l .. lill re'luirc expl nnatjo:1 o:.n d 
c1ad ficlltjoll to!>e directly use f ul to LDC pl. tnme rs , Pnr t tlJ t he 
cl arifl.c~ILio n ·.~il1 "-" CqU ilC country claw on sp ... cJUc Cilse~ , af.ld tro"i:l'je& 
semina r s or workshops . 

B. Recol1:ncndatjons 

1 . Dis lribute the t cc lmica1 aprpnclix ~c:p1ajning the 
d emand cSLin.'ltjon rJJJl::l t o pltlnn"ing ~taj[s ill Cc:ilt.raJ and South 
Ame r ica , solicitin!; t!l cl r response t o tit!" usefulness of the nodel 
as an enaJYLical l ool . and their intcn]:s t in a ... 'o r kshop on t h is model, 
and i n Mod~lin~ in gCI1Lral . 

2. Pll:V'J,1<::. ,i J.ir,·~at c.r rh.::. projzc:: rn.,tc :-1.:l1a, .:!.!1d ft c!:! 
oLh..::: [ sour('.::s on de •. no .:!\1C1 !,rl.c~ (,!::1:1"'':I1.il1& \Ihil..-il Luu]~i <Juu 1'/ ., 

country ' s planning abi l ilY . 
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Appendix 1 

Publications and }J.,lnuscr ipts under :uD/csd- 3632 

~ Roberto }c as t LO , " E:-:pcc~c! =:ffects of Choneinr; United Stat e!.' 
Ta ri f f Leve l s on Win~er Grpen Peppe r s ", Ph . D. Thesis , NCSU . 
1973, 

( 2) 

( 3) 

( 4) 

Hans Binsw';:l ngt:. r , liThe N'?:1lSur('[.lcnt of Bi csed Ef fi cif.'!ncy G.:lins 
in U. S. nnd japanese A~ricullure to Tezt the induced Innov<l tion 
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