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' apyises o have geratie interest~on the~part of,~ 
~ ~Jorda n a Go~vernment in~using ~o 0'AP t9 ff own 'applied 

: a ssc 
 s es.
 
Therefore, this report discusses 'a number of related issues:, the ~ 

organiationarnd 
content, of the wokhp the', role of CpAin ' oiy
plnning wys JIIoAVhth 

idis ination of the 
Sand the nature, of the Jordanian Goverrnent's interest 1n using it. 

'e eoutlines scie of the princ:ipal features of CApPA 
as backgr~und for the other topics. For the interested reader, there 
exists 
a CAPPA manual (Vercueil, 1985), and two previous reports of this 
author tliat discuss various aspects of CAPPA (Norton, 1985 and 1986). 

2. AnOjtlineaof CAPPA 

.,
 

IlkI 

CAPPA 'is a programnfor ricroccxputers that generabs a linked series 
of projections 
at various levels: -Ehe macroeconoy, the agricultural 
sector, and specific 'agricultural products, inputs and resources. It 

creates a lrenumber of tables that are internally consistent adalso 
are consistent with each other, and each of the tables may be viewed 'on 

... .. . a' a 

ver of dveloingan~ nott spadn in~ ; Lul -afomastn
tamk h anyducts, landune :a, inputsewoulddmgrahy 



L..,_._,._______..Another-practical,- advantage -of -CAPPA--is-that it--,is-,very-,easy-to-se 

Thne workshops~have'" show that user' with ovaried ~~ons ad 

frequentlyz"no, more. than a B.A. in. economics, quickly lbecome'11comfortable 

generating and re.si the ,tabl6 'c rigt 
"different inforwiation and assumptions. 

CAPPA is str-uctured so that the user develops demand projections, 

fst and then specifies, 'alternative responses on the supply side. .74. 

Similarly, the user works''from the mocre macro aspects to, th mre micro,, 

aspects. CAPPA, is not a single modxel but rather a family of models.' 
There are several points in the flow of work where the user makes a 

.11.decision as to the- kind of modlel, or the kind of detail, desired. 

For example, nthe demographic rwxiul'o, the user may implement a 

rather 'complete specification,' with, 'many. demographic parameters and 

variables, or, alter-natively, 0' simply specify a given rate of population 

growth. In' the ma,roeconcmic module, the options range from a full two-, 

gap rmodel to an exogenous specification, of the expected growth rate of 

real GDP, or of total real consumption. 

via' ofom osmt'' lstcte)o ofead 
CAPPA moves frcm projections ofaggregate demand to projectilons ofthe,~ 

demand,. for particular agricultural 4 products. Export demand 

specifications are included as well. 

" . 

Thn heusrha o xpor te 
 sil responsiveness in
Thenthe as - ~PO .... 

agricultural supply. In making the 
-... 

transition from demand to supplyJl 

CAP requires' 'the user to, take full. account of all uses of agricul'tural 
4' Drod~cts, including retentions for seed, l ivestockfeed, industrial uses 

4 .,9,A4 "-4(4 
.,A.. .4
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"and w'astLage' Effectively,' CAPPA contains ,4.ood:bzilnc-e' sheets fo ec 
or eac 

,.,
roduct. 	 "' 4. 

A: ty ica] way. of using CAPPA to analyze 'bption's on~the 4 4Supply, side ' 
would be ,to fix in advance the expected~icessi

,inrese giutrlyed;' 	
' 

s.<-in agiutra"ils 

:as a function of historical trends ad'pn Programs iii research and <44"4. 

~ V.~,.~j'extension, and to allow ,substitutir>nngcosiaes n res4lntdonamn~cop 
 within 
4 - -b-'.- Then cropping pattern 

. 

,liits. the could be, shifted somnewhat toward, those 

products whose demand is growing mo~re rapi.dly, and the '1mplications for, 
.4~ nprswill be regstre on.	ththes opue screen. 

44 

In an experimental fashion, different cropping patterns could "2be 

,analyzed' (for each of several types of agricultural land) in termns oftheir impl ications for imports and for the _ 
.4rd',aut'o 

agricultural inputs. These kinds of experi.ments can be 4conducted with an 

eye to comparative advantage, as discussed later it this repo~t. Also, 

the user has to ask what kinds o~f ci~e Oplce ol erqie 

4.4 	 to inrduce a given' cropping pattern on the par~t of farmers; this subject <. 4. 
also is taken 4up later. Nevertheless, 'the CAPPA experiments serve to 

outline the feasible options for the sector. 
44' 

If, for example, te resulting przojections4 of im' rts of'> 

agricultural gcods are higher than expected under all scenarios,, then~ti 
CAPPA analysts may wish to have further discussions with epert in ,> 

agricultural research and extension and try to determine. realistic goal's 'y 
for higher. rates of yield growth, 'under. the'. assumptioni of expanded 
programs6f. resea~rch 4and 'extension.. Then' alternativean yield -trend may''4 

be entered,~ ,i~t&4 >CAP'PA for, another-	 round. 4 of experiments.. 

'4,'4.4. 44 4 4, 444 xper .n~e ts. 	-'4 ~4"A 



in conclsi o mavr , e 44 ;?; 

c e over teizon unless the 

historical rate of yield increase fr .foodsstaple .re, increased froa 

one, percent per year to twoA percent per year. It buld be 'upto. other"Ariulurl Lnotwh i h lnin
: .... ..... ...... La2 2y . . 

xperts to judge the feasibility of the higher targets for yield growth, 

and their implications for" budgeting, but CAPRP;'ld have been able to 

..............link those targets otherinc.eas......variables, and to helpto economic perhaps 

underscore the importance of mo~re effective programs in, certain areas. 

~In other cases, 
-or 

investment in irrigation improvement.of rainfed 

land may be the key program, but again the linkage to oth-er variables is 
'readily made through CAPPA. Investments of these kinds appear in somie of 
the CAPPA tables. The system also provides projections of agricultural 

employment under each scenario. 

in this spirit, scenarios can be constructed with CAPPA for a ail 

wide r-ange of. 'issues, including,,,the effects on 'agriculture,,and on,~ the 

agricultural balance of trade of variations in macroeconomnic performance*. 

Fromj a viewpoint of economc modelling, perhaps the greatest 

limita 'ion , of CAPPA is that it,, does not include the res~rise of 
agricultural prices to chne in prouctLionJ anddea. oyr s 

7, year 'prices are, included in the system's date set, and the, results of 

CAPPA, including levels of production and agricultural value added , ~MY,"i 
b~e evaluated~ at those', .prices. This opens 'the way to intepresting ' 

' 4 .... expe'riments, such/I valuing- .- th tdrslsaAtrainl bs

year rices instead of domestic. base-,year prices, to evaluate .the extent ,," 

to~ which . Daavydane e ura
 
coprtv 
 adatae 'being~ is 
 follwed.4 int iu
 

sta g $~ ("s d.3iscuse below); ' 

R," '' l ". 

~ ,Ib 

-

., 

W 
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' 

http:improvement.of


>~Furthermre,_as the,, 1curesjn .this - crkshop -irnicated,. he re 

qxaYs. to incorporate in CAPPA the response of~product ion' -and demand to 
~~ ~price changes, although 6t, the converse. This opfio isprcual

0 in ispartculaly,
 

useful if certain scenarios are built around 

pricing policy. 

the assumption of a change , 

-in The deman-d formulation in CAPpA is flexible "and is 
Open to incorporation OLthe effects of price changes. ~ ' 

SIt shoujld be noted that the CAppA user is free to establish the listj 

ofPodcs1ft be included, up to a maximiumi number of "52. CAPPA 
distinguishes betwe~en agricultural products (such as sugarbeet and 

sugarcane) and consumer cOMT~dities (such sugar),as and a ma'trix of 
industrial transfrmatin coefficients is included. iesock products 

are included. 

The inpu ts include labor (mnthly if' 1 desired), landbytpdaf 

an~aI Power, draft machinery Power, fertilizers by nutrient type, 
IIpesticides, and traditional and improved 'seeds.

I 

The required inusof
 

~data "include Production tecninologies, or 
fzarm budgets. As in the case of 
other data., the,,FAQ supplies a basic set of technologies for each product 
in the couiitry concern&I, but the user mnay alter. them. 

CAPPA does not ''include a specification of supply respon~se to price 
40 -g, u h user mray build that into CAPPA -in th~e ofcourse 

~constructing the scenario, if real prce >C 

changes are foreseen as" fo 
I . example, in the case of a government ccmmitmrent to change the levels 4of '. rI4l4I; 

*C~.4Iprotection afore 
 't eti giu ua rdcs
 

~II4.- o The rwxules of CAPPA are as follows: 
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"' 

-Population: roj cton p
-Macroeconoi pro-tcions~7V 

-- Suppiy an Autilization accounts (food balancp, sheets) 
-The" croprodu~ction' scheme (landi Lis, by c'~ n yeo

Th, aia production~ scheme 
-P-rojections of factor inputs, (labor, animals, machinery,

inputs) 

-- Aalyisof th grlcultural labo~r force-Analysis ofeconomiic indicators (investment requirerrients,trade balance, sectoral value added)" 

~ 

ad 

pucaeI 

foreign 

, 

N An idea 

possibiliti 

of 

for 

the. richness 

lsstaesanalyi ta 

of 

it 

the information in 

opens up, is given 

CAPand the 

by the following 

purposes 'of the imodule,, for analysis of the agiutrllbrfrce: f 

This modiule: 

-Displays the demand for labor by.,crop and' land class andths
permits an identification of the major sources of agri~ultural 

empI 

I~ 

SDisplays ' the demand for laborby calendar, month, thus permitting~~an assessme'ntnof possible seasonal bottlenecks; 

--Measures the effect on the demand for labor of chagsi~~' ' harvested areas and yields;haesi 

-- Permits a comparison of, labor, demi.and and labor supply, with the
latter disaggregated 'by sex and age' categor-y, thus allowinig'- for
assessment of the demand vis-a-vis the 'capacities for field ~Awork of the different subpopulations;. 

' 

A 

i 

The data set CAPPA is' sufficiently det'ailed 

."'importantstep, in making,,appication's of 'the sstm~ 

and, complete that, an 

ouldt be to construct 

:data'Aset that is qrerecent thnthe'onadprap.;moei acord wih a one 
~' A''erap '- wx 'i~Y'acor wthparamters 

normally supied 'ythe FAO 
0 A 

frn ,the. national, Inf rritiA # 

-A 

strict. 

agnis.Te',cnisec.requirements maigtedata 

l edara s,ined o'ver the crops, have to ad 

se 

up t 

re 

h 

I ~ 
'I I11 A ~A 1I 



nptoty oable an sca 
Sf 

conig 
ic Plus impoQ~1mtrcesfhasedthown-~ 

constructing a consistent data base fo th niesctor is in isl 

useful exercise. Normal~ly, a period -of abo~ut two movnths should be 
allowd for the development of the new data base. 

In summary, the CAPPA system is fairly'- comprehensive i the 

variables it covers, from the macro to the,~ micro level. It is relatively 
easy to use, and it is quite a useful tool for putting together 

consistent sets of planning projections for agriculture,; The extent t6,"~ 

which it is applied to other kinds of policy issues epdohw"mc 

additional information the user is able to bring to CAPPA. In this 

regard, the possibilities generally are greater than earlier,4 

presentatibns,,of CAPPA have implied, so part of this report is devoted to 

re,-Lewing them. 

3. The Organization of theWorkshop in 
:. i ; . ; i s :. ¢ i ]; - " ; ;. . . . . . . . .i i : i i i l!i i iI l i I ~ ~ l ! e :;] P I ~ t- U! 

~ Jordans f 
n,

i i [v : !£ r *:i 'i I i i ! [ 
:: : 

i 
= " = !)]i i~ ii 

--------------------------------------------------... 

TLhe wrk.hop took~place from June 25 until July 7. The instructors 4 

were Dr. Abdej. -Aziz Ibrahim, frcn the Institute of National Planning in 

EyP'-;, Dr. Mahznood Ahmad from ESCWa in Baghdad, and the author of this 
report. Dr. Suleiman Arabiat, Chairman of the epart Tnent of-, 
Agricultural Economics at the University: of :Jordan, organized the -- - .

facilities for th6 course anid pai-ticipated in 3sane of the-sessions. Dr. 

Zuhair Mubarak Abdalla, of~ the FAO Of fi NerEast and Nobrth 
Arctook .the, responsibility~for overall organization of ,the course 

an attended several of thex lectures - j 



--- -Tee-wre, ifteen reitrdJraI t~pnspus, w sta~-f 

memersEom SCA.: Sn-e f heuniversity ~f Cul ty' atten , occasionjijy 

on aninfo-aalasis 

of the registered Jordanian participants,,,one was from theiMinistry 

of Planning, eight were from the Ministry of Agiutrone from the 

Agricultural Marketing Organization, *one from the ministry of 

Municipalities and,, Rural Affairs, one fran the Agricultural Credit 

Corporation, one from'the Ministry of Dccupied Territories, dn 4 two were, 

from the Faculty of Agriculture at the University of Jordan. 

Given the importance of the Ministry of Planning in all areas ,of 

2economic5 policy~and planning, it would have been desiral tohv ore 
~participants,, from' that agency. Likewise', of those fromteMnityo 

Agricuilture, on-ly three were from the Economics 
e 

and 
theMinisry 

Planning Unit, 
o 

and it 

would have been useful to have-, more concentration on that unit. 

Nevertheless, virtually all of the students participated quite activrely. 

'r ~ , The daily format of the course included three hours of lecture in, 

the mo~rning and two hours or mrore of practice wi th CAPPA on the computers , 

in the afternoon.' Drs. Abdel-Aziz and Ahmad led the4 studen~ts 

sysemticll trough all tdmdueofCPA and by the end ofth 

course the s'tudentb were constructing alternative scenarios with CAPPA. 

, Dr. Ahiad's and this author' s, lectures were given in~English,, with 

exesv s fblackboard. Vrulyall of thesuet posessed, ~a,, 2 

-or two who'--didn.1 t, and to reinforce the conteInt 'of the lectures,,.--Dr. -~ 

Abdel Aziz gave period ic syrmmary translations of th-e English lectures.4A 4~44 
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This authcr's lectures attempted to place CAPPA in the broader 

context of tw)s oA econcanic planning policyand analysis, to give 

guidelines on ho,.w to use CAPPA in ways that are :eaningful from a 
viewpoint ') d(evelojinent conroics, and how to orient it to practical 

problems ot economic rolicy. 1'he -ontent of those lectures is suminarized 

in the next section of this report. 

At the sug,;estiorn of Dr. Arabiat, in tJe afterncx)n of the last day 

of the c-ourse, a oniversi ty lecture was arranged for this author under 

the chairmarn3h ip o t-e W'neral & -ca r-, of tle Ii n istr1, of 

Agricu I ture . AA.x)iut seventy :xAr:t3 atrond6 3 n, the niversity and tie 
(goverrur,2nt . 'h. topic was simple tpechniues o-f a,;ricul taraI omlic-y 

analysis, drawing up)n a pip r prepar-ed recently for the U. S. I)parLTment
 

of Agricultuu,2's Office of 
 Internationa. Cwperation and Develo[tnent. 

4. CAPPA as a '",l for Vd~iv ?na._,,s 

4. 1. CAPPA in -ienerLAalytic Cont xt 

Viewoed in the spect-;;n of tcx)ls of policy analysis, CAPPA is a 

projections trxiL for generating consistent scenarios for specified years
 

in the future, takirij into 
account tx)th macro and micro variables and the 

restrictions imiposed by s.octr,).al resource endo, ents. It is not an 

optimizing f. x~el, nor dcs it include end(yjenous prices. it can include 

responsivene..s to specified changes in real prices, for both demand and 

supply, but it kcs not include the response of prices thi,emse lves. 

However, it should be noted that all analytic frameworks for agriculture 

that include endogenous prices are static rather than multi-period, and 

http:s.octr,).al
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for the mrost pact they re-quired ia_)re advanced training ini econonics on 

the part of the user. 

For its class of [IIXWel.s, QPPA is irore conplete thian any other one, 

and it also is easier to use. Its ease of use has caused it to be 

adopted ln sine3 c)untries where woi-kshops have not Yet xeen held (Peru, 

for example). tt does ,hJ,-';cne Cigidities that need to be relaxed, such 

Jhin~ ')I: -i!32' so Itura Ias the rw ~n ?l Of arcu land , and its 

douMntreatioon Cc )tll(! L,_ iNiproved, but. n,2vertheless agricultural planners 

and p licy nkers ,:nertalLy have Zourid that it assists them greatly in 

their wrk. 

In sCne othe,: CeSxcts, CAPAA is quite flexible. ,s noted, it is a 

family of .ieLs, ,'rathertiia a single imiel. The user has to decide on 

how to close the :syst-n un <-,.supply side, for example (see below), and 

it is ot:xzn to a.1t',-nali nformlation on policies that can influence 

acreage ai ccm,,: ions )ver cr,ops, ,and limits to changes in those 

aIllo:ca t ions. 

In a sense, CAPPA is a tool for tracing out feasible, consistent 

scenarios for the ,.R-ctor, but cctnplementary analyses are required in 

order to determine whether in fact are
those scenarios attainable within 

the normal limitations on the governu-nt's budget and other limitations 

on the flexibility of aDlicies. 

For a given set of projections of demographic variables and the
 

macroeconony, cAPPA supplies the following information for agriculture
 

and livestock:
 

--Feasible growth paths for output;
 
-Associated projections of real income (real value added);
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-- Exports and iinpo)rts and the sector' s trade balance;-Required investments in irrigation, land inprovefnent, machinery,
livestock an] tre, crops; 

-- Requircd a-ounts of current agricOltural inputs; and 
-Agricultura 1 3m)lovnent. 

These proj,>ctians a-e lisaggregated by product whereand, appropriate, by 
land class. The ,utpnr orojections are disaggregated into projections of 

yield Unpn:fvyaeints ai . f increases in arabie land. 

Its 1r0ojetions p rticllarly helpful in the following aspectsa, of 

the design off agricutara I strateg(ies: 

-- Choices i a;ricul ur-al, trade; 
-- rnv(os rKInt )raxjr a ts, including by land class; 
-- cropping pattern hiIces; and 
-- Input reuuirements over: time. 

Choices in these areas -an assessed with CAPPA according to a variety 

of criteria, inclt.,Jiigg the effects on employment, foreign exchange 

earnings and value addd, and considerations of ccmparative advantage. 

T1he key assumptions in a CAPPA scenario are i) that relative prices 

will not vary enough to distort the specified relationships between the 

demand for agricultural prcducts, on the one hand, and population and 

incne, 3n the other; and ii) that policy instruments are available, and 

have enough flexibiLity, to induce the projected changes in cropping 

patterns and yields. i the extent that variations in domestic supply

demand gap are met by variations in agricultural imports, then the first 

assumption is more likely to be correct. This situation, of course, 

would imply the absence of import quotas or restrictive import licensing. 

The force of these two assumptions can be weakened somewhat by 

judicious use of conplementary information in setting up the CAPPA 



scenarios, inforation which co r(sfrxn, for example, estimated supply 

elasticit es and studies of te effects of V)licy instruments on rel,:ive 

prices in A(Jricultur,. it is in this area that prior experience can be 

the rrost helpful.; this is at, area where tha "art" of policy analysis 

enters the .A- with' CppA. (It also is an area where the CAPPA wanual 

should re revised to r)vide more quidance to the user.) 

In ,theI. . 1ds, for a C1iA-e>se' study to realize its fill 

potential, t st.rr to cvnplerriented two ofse neems :_ with kinds 

infournat .)n: iotanat ,n how) orhav ion, farmers respx)nd to 

incentives ad :in) :is:, tthe limiits to tfheir. ji.ssible resx)nses; and 

ii) normati!ve ,fo arvn1ionon tle prfeences of' p.l)icy rmaikers and the 

chatjes i; p:)liy instunents thiat they are willinKg to contemplate. 

4.2. Th.ie Consisttjncv Dimensions if CQAPPA 

CAPPA e su-es corsistency i-n the following dimensions: 

-loKjlation growth and overall economiic growth, on the one hand, 
and the demand for agricultural products, on the other hand; 

-- Consumer demands for food and industrial agricultural goods 
(e. g., wheat flour, refined sugar, cotton cloth, beef) and the 
implied requirements for agricultural products (wheat, sugar
-cane or sugarbeets, raw cotton, cattle); 

---The de.i [ndor agricultural products and the sum of imports and 
dxrr es t:ic prcduction; 

-- gricultural production and the possibilities for increases in 
yields ard arable land; 

-Agricultural prou,<tion and the agricultural labor force; 

-Agricultural production and the availability of current inputs. 



'44. ,,t'."j .,,e a.fc>. 

414 

denotensure consistency in the pice dimension, that the 
restzcin o liywlineed prnu the va tions - in -rel-ative
prices 'that Iuld be ,cens,

u onistent 4both with, tue projece Icropping patterns 

and yield levels, arnd with the 'projected levels of 'demand N~r does it,,' 
ensure that the poetdcropping patt~rns are consistent wihthe non

price aspects o~f farmers, decision functions, for ex'ampl risk aversion, 

and a preference' for home reetosof staple crops. However, these 
problems" are ccr.on 'to all p frameworks, and efforts can be 

made to reduce the potential for inconsistency. For example, the space 

of possible changes in cropping patterns can be restricted ex ante to 

marginal changes around te base-year patterns, unless'' specif ic changes 

in relative prices, with the accompaniying policy changes, are foreseen. 
In other words, while CAPPA generates estimnates of the feasible' 

space for performance of ,the agricultural sector at an aggregate level, a 

.'ncessaty input into CAPPA is a set of estimates'of the feasible changes 

at the micro level: cropping patterns,' technologies and yields by 

product. 

Another way-"to address the issue of consistency inteprice 

dimension is to conduc', canplernentary studies for the estimation of.4. 
/.', . supply functions. When such functions are specified in terms of 'the 

relative prices of canpeting crops (such as cotton vs. rice, cotton vs. 

corn, corn vs.' soybeans, and so fort-h) , it often turns out that the '.' 

supyeasiiis' with respect to the price pair are signifiantly 

larger than those,su s 
often assumed. For staples, much of the' 

-eso0s literature. 
'I 

• . . . . . . ',..'... 

4 ',4' 14 4' , ''' 4 i. ' j i444:4.l={ ;' , '4 '' 4 ' - 4 . , ,''',iil 
4444 - 4'4',-.'44' .44,']4 4.i .'4. 

4 
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to product prices deflated by general price indexes. But when relative 

prices of competing crops are used, the elasticities ay turn out to lie 

in the range of 0.5 to 1.0. This implies that excessively large price 

changes may noL :> necussary in order to induce significant shifts in 

cropping [vtterns, hut it is important to attempt to obtain some 

quantitative estimates whatof the required price changes way be for a 

given QAPP2A sonario. 

By the s-me token, it is important to ccxnplement (CAPPA (or any other 

projectionor txoc i::) with estimates of the ba-se-perio rates of (conanic 

protection (o)5 ti/e or ng<]ative) that are afforded to each of the major 

agriculturi] prcduc:s. if a product already enjoys a high rate of 

protection, thden a 11rthe, shift of cropping patterns in the direction of 

that crop, with t-he likeLy nplication of an even higher protection rate, 

should be rulei out .ef.re conrst-ctine the CAPPA scena-ios. 

On the other ha.nd, if a product has negative protection in the base 

period, it maoy 'L to explore ('.XPPAIitLi with (and with supply response 

studies) the inpi cati,ons for other crops, for employment and for other 

variables, of raising that prodYJuct's protection rate to zero .9nllor 

positive levels, and tier-efore of increasing its area planted. 

In sum, sLeps to increase the realism of CAPPA's projections are 

possible, and they are likely to be associated with analysis of options 

in the area of pricing an(_! protectior policies. 

Another feasibili ty check tha1t should be made concerns the 

investments in CAPPA, particularly those in irrigation and land 

development, and their consistency with the probable size of the 



n d-ita ..... pe rates o, increase of
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Among the primary factors in~ agriculture, arable land usuallis.the, 

'~~important~ to 

isa r~st Im~if Ing''to 

assess each scenario 

growt- prospects., 

in terris' of how 

"Therepr 

efficiently it i 

utiizngthis resource. This may be done by canputirig for~each year in 

the&P1,34nng horizon the economic productivity of agricultural land, that 

is, the constant-price value of output divided by the acreage planted. 

Sometimes this calculation 'reveals surprises, ,as in cases in which 

strategies that favor staple crops 

agricultural land,~because those 

turn 

crops 

out to reduce the productivity of 

have a lower value per hectare 

than someother kinds of crops do. ~ 

.,The productivity index can be calculated for 'each claps 

for total agricultural land. Again, this measure shoul' be 

future versions of CA.PPA. 
. 

of land 

built into, 

v~4.4. Comparative ?Aivantage and CAPPA 

-;. 

In mrany countries, one of the more important policy-related analyses 

is an assessment of the comparative advantage of each major product, _,via 

calculations, of domestic resource cost coefficients (DRs), and then acalculation of the protection rates for cach ciropf to, see how closely, 

protection policy is aligned' with comparative advantage. For those 
products that have a comparative advantage, .it would be unwise to gv 

N 

' ~~ 

them too much protection, 

inter-national markets, C 

for 

the 

that could make themn 

other han d, policies 

uncompetitive 

'that result 

in 

in<. 

S negative protection for such products (which often occur) can discourage 

thmand lato loeigtheir ouptlevels and zLenc7 the sector' 

fo reign 'exchange ~earnings.N 
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[AtEhi_oi't n te discussioin, the workshop lectur" was devoted 
Sto-,,a detailed 1, example with two prxluct and .and 

Turkey-illustrating how comnparative advantage is measured and what the 

gains are for 'each trading partner when comparative advantage is 

exploited.] 
f' 

Therefore it caxi be important to evaluate each CAPPA scenario 

according to the principles of comparative advantage. The fact that 

CAPPA includes base-year prices provides an opening to do this rather 

easily. TIhe procedure, for a given scenario, is to run the CAPPA system 

* twice, ,once at base-year domestic (farmagate) prices, and once at base

>~year international' prices. Among several scenarios, the one that 

maximizes value added at inter-national prices is the one that best 

utilizes fA the picleof comparative adv\\ntage. The one that maximizesk 

ide tha strcturthebas-yea ofprotection(sbiestc)s
 

continued throughout the planning horizon. In many cases, that is not 
 a 

teabeassumJIptin'."Lf 

The best scenario from a comparative advantage viewpoint is likely 

to be the one that maximizes the sector's net earnings offoreign 
9?exchange. More precisely, it probably,will maximize the ratio of net 

.foreign~ exchange earnings to subsidy outia.3YS. 

A requirement of this procedure is that the international prices

border prices-be converted to farmigate equivalents, taking into account 

maretng ndpLU1cesig marin both tepur~ely. doesi prduc 

and the internationally traded products. 

fAA-AA"-"Y; 
Z4 

3 A A 



eff ci n y- ito-... -77he- ex r i e - w =t- -C P A -a d, rep.nco 1,g4y 

agricu"lturalthe statgisrepresente by the!'scenarios. 

e. price asect may be id inThes of, CAPPA uto o way,'eahertoin ' 

simulatehypoth e t i a
c
l options regarding pricingpolicy. Supsrose th -in
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quantified We impications of the assLunMCJ -hangt, in pricing policy as 
regards pr,.xJuctiokn, foreign exchange earning.-, -jmploym -nt, and t-he like. 

These La:;t [>ssti iities, of using] AIPPA to expIoru ccAnparat ive 
advalta~j, 
and to simulate the -'ffects of bjisic changes in pri":in) ary° 
proterti 0n j]'cv, have not L,-in brought out in previtnsi arkshcp: , in 
the previous QA I iterature. They .A7uld q)pear : t*3 %'.rthexpIoring 
t rthe.'-r, ,s[>ccva li/Il (c text ppiccios[, 'JTe of. 'f for it >uld 

bUirng toe AiTd~pAa y'i~ closmer to a set of policy issues that are 
confr)nt,. wih i,-Leusnr:.0
fnreuuency in many OMI ntries 

4.6. uiidil, a P-4] icy i-,acix with CAPPA
 

Ultimate.,,
1 l i0 .jf a. t L .ike GAPPA is to provide infornation 
to those mrukewho the decisions reg(ardinej the agricultural 'evelopr[-nt
 
stratojio. Ldt L 
 >) f',. ow d. '1he (GAPPAanalysts do :iat 2ike ihos'e 
decisions, and hence t:ney -'%annoL A-*2 .,-e isf a]it the

s:narn 


criteria 
 that go into the decisions. verheless, with the ai,! of APPA 
it is possible povideto wi .makers with quite a bit Imnre informtion 
than they ro)rmally ,.ould h;ave r-gjardng the <m)nsequences of different
 

strategies.
 

To apply CAPYPA in this way, the 
first step is to 
define scenarios
 
that are represnt.itve of wull-defined stnt-jies. As ilLustrations, 
alternative strn ,ojes may be establish"! according to the emphasis given 

prA1(ti1n,to expp-t or the size of t-he sec-tor's investuent t)udget, or 
the emphasis given 
to programs of 
research 
and extension and hence 
the
 
expectations regarding 
rates of yield increase. Or according to pricing
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and protection IxAlicies as defined in the preceding section. It is also 

possible to do:ine stratejies according to shifts in cropping patterns

more lnd i.n forwh.,L, exanle--or accord ing to alternative 

-lacUO("cofl Ini1c JLoWtJ J",Xptat ions 

How-2;er: the smraoj io are def in d, they should be clearly 

identifiej with certain nrcgrarn and pol icy opt.ions That is, decision 

Iumke2rs >; ;ld hav 'he ie'-;is at their disposal to impltment, at least 

approximate V,,, ,,ne strat:,_jy or another by their policy choices and 

a I Icc<at ions of :xd(get.'<.: fLunds. 

'Ibe strategies al=o should Le capable of- repLesentirttion in CAPPA, 

w'ich is in fact the case with all of the above exanples. 

The next step is to list the target variables, or variables of 

interest to mXlicy makers. TV;pical y the list' .)lild include variables 

like agricul tural prxiuctiun, igricuI tura L i ri('<. ., Ilet agricultural 

foreign exchae -:rnings , emplomj...t, :M ,2 rhaps incone invj agricultural 

certain land classes if they represent rog ions or faim size groups. They 

may also inclsde fujite2 a DX.wother concepts, suci as ajricultural exports 

and imports kr.ependwntly, thc proiuction of staple crops, or even of 

selected i;idual crops, and the investment cost: associated with the 

scenario. 

Then '-.PPA is ised to simulate the effects on each of the target 

variaoles of each of Whe strategies, where each strategy is a CAPPA 

scenario, that is, a x:xnplete solution of the CAiPPA system. The results 

of the scenarios may be sumnarized in the form of a policy matrix for the 

terminal year of the planning horizon (or, alternatively, for the
 



cunulative values of the target variables over the planning p riod). In 

such a nmatrix, each stratgy would be representexi by a column, and each 

of the target variables w,uld be a row, as thein following i lustration: 

AN LILUJSTRI'T1VE POL ICY FTRIX 

Al ternativ,7 Strategies 

Si $2 53 54 S5 

Production index
 

Value added
 

Exports
 

Imprts 

tNet fx earningjs
 

Fhplo'vpen t:
 

POrrjuction of grains
 

Investment Cost
 

Si = base scenar o
 
S2 = large investi:xents in land
rainfed expansion

33 = large investments in irrigation

S3 a=rge investmen1t3 in and
research extension 
S4 = strongec enphasis on export prarotion

S5 = redctions in agricultural protection 
 rates (in specified

aYunts by crop 

The role of iAPPAis to filL in the blanks in the p,)licy matrix, 

utilizing as necessary/ ccnplementary analyses of the kinds iKdicated 

above. Clearly, the process of defining the matrix requires interaction 

with policy makers, and the process of ccnpiling the data needed by CAPPA 

requires interaction with agronomists and other kinds of specialists. 

Thus, like other ofmany types applied analysis, a CAPPA exercise 's 
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5. Possible Further Work with CAPPA in Jordan 

At the conclusion of the workshop in.fAmman, the Jordanian Govermrent 

expressed considerable interest in updating t-he data base of CAPPA and 
making a series of applications to Jordanian planning and policy 

questions. A new medium-term economic plan is due to be completed in 

1990, and the ministry of Planning already has ,developed economnic imdels 

for the macroeconcxny and for th'e energy' sector, and it views CA.PPA as the 

most appropriate- vehicle for devel6bing the planning projections 'and '777g 
7 

policIy analyses f the agicltra sector. T7 Ministry of'Planni7n7 

7 ~would like tocarry out the CAPPA exercises jointly withthMisryo 

gc:iculture. 
7t '7 

' 
T4. ; 

, 
7],.177; .,7 7{57 7 7: 

In response to this expression of interest, Drs. Abdel-Aziz and 

Ahmad and the author met with Dr. Rimna 10-i af of the Ministry of Planning: ' 

7 
to define the outlines 

7C ;C :7
of an appropriate work 

' ,f .. , 7 X;
program with CA.PPA,' without 7i7 7$ 

especial interest 

Pe 

in disaggregating the 
n agecies Sheindcased 

employment coefficients in CAPPA.j~j 

into, fm 
n 

indstries; 
e.indstrciies 

awneinnaerseimain he s 
an -in 77si-ne restmtoJofni1 Surveys.~~cn ~ 
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ltI rw.as, agreed that a work program along the following lines woL'dilbe + 
~appropriate to meet the "Government' needs: 

'-

1. Select two or three persons from each ministry (agriculture and
planning) to form the CAPPA team (September, 1988). 

2. Develop a new data, base,, for CAPPA, as a joint exercise by~ theJordanian team and a person experienced in CAPPA such as Dr. Abdel-Aziz
(October-December, 1988). 


3. Stratify the new household survey into 15 to 20 income strata ineach of the rural and urban areas, and then estimate consumption
elasiciiesof demand for e~ach of the products in CAPPA on the basis -ofstratum means; to' be done by Jordanian experts after the. commodities in .the new CAPPA are, defined (november-December, 1988). 

4. Disaggregate the employment ccefficients for each of the products
in CAPPA (November-Decerber, 1988). 

5. Estimate supply functions, with relative product prices as.arguiients 'in the functions, for the principal products, with theparticipation of mebers of the Department of. Agricultural Economnicsthe University of Jordan (November 1988 
at 

-February 1989). 

6., Estimate the required agro-industry coefficients, including

ployment coefficients for each stage of processing (Novmber 198)3 

em-

January 1989). If 

7.Estimate baeya Rsadpoeto ofiinsfor mithe 
Products in th se-yr Ne ,, 1988'- January 1989). mi 

8. Establish the principal strategy options, and target variables 
A.. (January, 1989). 

9 Run the CAPPA system for 'Asevera). scenarios and make~tentative 
Ainter-pretat ions of the results, (February, 1989). 

10. Review the initial results with outside expe-ts and revise thel <~'''~ 

Adefinition of the sconarios4 accordingly (March, 1989)". 
V~l11. Make J:.he fnlCAPPA runs and interpret. and writ 'upJ.the results'A~ 

(April-May, 1989). A 4' 
1 

This tmtbewould be consistent with the timing of ,the work 'on 'A-A4 

-~--"! the new medium-term economnic pa-''~The: progamA ofwr~s l stmuat
 

"-44A ~ ~~~~ ~ ~ ~ ~ ~ ~ ~r g~a ~O ~ ~ hudrtm te~ i'AAA4 A'wok ~ ~ "I 4iAAA4A'A 



~.~dialoguea~ oni saine meaningful policy, choices and stratey t:!h -ices 'i 

'.77mordanian agriculture before the final statgy1 is selectedfor inclusionWi$ 

in the plan.i. 
.. 

6. Further evelopment of the CAPPA System 

For the f irst three years or so of its existence, the CAPPA system, 

was regarded by the FO as purely a training tool, to make planners and 

policy analysts mre aware of the kinds of relationships they need to 

consider -when formulating policy documents and plans for agriculture. 

Hosver, partly in response to the demands for assistance in applying 

CAPPA that have arisen in several countries, it now appears as though the, 

~.*~W*> FAO has begun to regard CAPPA as a system. that can b6 used for actual 
applications
 

CAPPA does have many useful characteristics as a tool for applied
 
'analysis. At minimum it would speed 
 up considerably a J,ot' of' the' 

projections work that would have to be done by other means. More 

likely, it would ensure greater consistency in that work and, in sanejt 

cases would be able to shed new light on same strategy options for 

agriculture, if. used appropriately. , 

In its present form, CAPPA is useful for these purposes,, but if it. 

is to ,be regarded as a major tool of applications, a number of'~~1 

improvements in the system'adi its presentation would be helpful. 

Firs,th maual houd beupdted and rewritten to inclode mrore''~ 

material, on how' to apply CAPA ~to~policy questions~. It' needs an 

*-introduction that places CAPPA'in t-he spe>-c t un of tools of, planning and 
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.n suMntar7, CAPPA appears to Ie quite a useful addition to the tool 

kit that agricultural. develo.ment economists have to work with. It has 

more jy-tential fr(r application Lo policy issues than tie manual and the 

previous 'MYksho, *x,; rience,3 suqgOst. But in ')rdec to reap the full 

benefits fram [i,r systematic and foliow-up is needed.m support 
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