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Foreword
 

Occasionally scientists find opportunities to collaborate in endeavors that 
are both productive and enjoyable. One such opportunity occurred ill 
ig8i, when, under tie auspices of the Office of International Cooperation 
and Developnent, United States Department of Agriculture, social sci
entists from the University of Arizona and Stanford University began a 
project in Portugal. This effort, funded by the United States Agency 1'tb 
International Development (Al1)), was part of the Portugal Program of 
Soil Correction, Fertilizers and( Forages (PROCALFIEII). 

The general objective of' PIOCALFEIR WaS to improve the efficiency and 
productivity of Portuguese agriculture. The particular goal of our work 
was to understand the constraints that alect the making of' agricultural 
policy in Portugal, the sources of comparative advantage within the agri
cultural sector, and the technical changes that have recently begun to 
afftect farming in the northwest of the country. Now, five years later, the 
Arizona-Stanfbrd Policy and Economic Studies Team (PES) of pio-
CALFEll has arrived at a point where it is appropriate to take stock. This 
book isa synthesis of what we have learned during the five-year journey. 
It presents a detailed fluind of knowledge, froim which we have essayed 
projections that have profbund implications tr policy and tile dynamics of 
change. 

During these five years, the PES team inot only has produced nulmer
ous research documents on the economics of' Portuguese agriculture but 
also has (i) held seminars, short courses, and workshops for public ser
vants; (2) contributed to the extension of' infbrmation within the Por
tuguese countryside; (3)raised the level of' understanding about Por
tuguese agriculture in international thrums; and (4)advised Portuguese 
policymakers about the European Community. 

Without the untiring collaboration and assistance of' the Ministry of 
Agriculture and, specifically, the Planning Cabinet, as well as the >-gion
al Agricultural Services, the Superior Institute of' Agronomy, and the 
countless Portuguese farmers who gave freely of' their time and knowl
edge, this book would have been impossible. Friendships, intellectual 
satisfaction, and mutual rewards have resulted from this long-term asso
ciation and fromn the preparation of the final document. 
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In my judgment, this book will be a definitive voi k on Portuguese
agriculture fbr some years to come. The authors, whose standards are of 
the highest caliber, have at all times aime(d at assisting the Portuguese
agricultural sector in solving its problems. It has been my great pleasure
to associate with them in this analysis and, along the way, to strengthen 
an aflection earlier acquired fbr Lusitanian culture and the Portuguese 
people. 

JIMNIYE S. IIILLMAN 
PES Team Coordinator 

Tucson, Arizona, July 1986 
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1. Constraints on the Development 
of Portuguese Agriculture 

by Scott R. Pearson and Eric Monke 

Popular opinion characterizes Portuguese agriculture as a lagging sector 
at least thirty years out of*date. In much of the country, ownership and 
cultivation patterns are fragmented, rural education levcls are low, and 
technologies are highly labor- and animal-intensive. The Ministry of' Agri
culture is characterized by top-heavy bureaucracy, a lack of political influ
ence and access to ludgetarv resources, and a salary structure so low that 
man\' employees have second jobs. These observations have generated a 
great deal of' pessimism about the ability of Portuguese agriculture to 
compete within the European Community (EC). They reflect the legacy 
of' a half' cenitury of government alienation fr)o in inich of' the agricultural 
sector. 

Closer inspection of' Portumgiuese agriculture reveals a significant degree 
of dynainism since the 1974 Revolution. Reactions to the end of' dic
tatorship brought fbrth a flurry of policy actionis to promote agriculture. 
Numerous new policies-output and input price subsidies, credit pro
grams, and land market interveltiols-have been attempted. Many of' 
thlem, partictilarly in credit and land markets, have actually prevented the 
equitable development that policynmakers have sought. But there have 
been successes as well, such as the support pO.grasli for milk production 
in the North and the ti'ansformation of the latjiuimdios, the large estates 
that dominated soUtheiMn agriCuiltuire until 1974. 

Befbre the Revolution, agriculture had be it lagging sector in ana 

economy that had experienced rapid, though skewed, increases in na
tional income. )espite its recent stagnation, the agricultural sector re
mains an important part of the Portuguese economyin, accounting for one
f'ourth of' national employment and one-eighth of' natiolal income. Pol
icymakers in Portugal ai'e thuis confronted with the need to improve the 

performance of agriculture iin order to maintain economic balance and 
create inore rapid growth in aggregate income. These internal pressures 
for changing agricultural policies MT exacerbated by Poritugal's accession 
to the EC, in January 1986. Thie adoption of' the Conmot Agricultural 
Policy (CAP) by Portugal will change both the locus of' agricultural deci
sionmaking an(l the level of' incentives given by the system of' price suip
ports. EC membership creates a new set of constraints on the develop
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meInt of, Portit'lese ag'iculture. 'l'Le fitlndament:d challenge fbr Portu
guese policy r nakers is to take adlan tage of the olportiities provided by'
the shifting policy (ilvirollillcltt to eict Construtctive rural development.

But what types of policies might help l)ritn about the technical and
structural changes needed for Plurt(igies. tlartu.rs to Cmtlte ill the EC?
For most agricultural products, the post-Hevolution period has been
marked b\ low or modecst growth and i'.ireasiitg protection. This ulim
pressive perlfrmance has reflectedi a val iet: f'physical, economic, andpolitical constraints-fr-iagile agroclinlatic enviroone:ts, distorted land
holdilg structures, and g(ovIt''(ernt ie:gh'ct or infilectivc ness. The ap
proach followed inl this book is to analyze the recent competiti\ elss and
efficiency of Porttigal's principal agricultural systems in order to identify 
pressures to mliodtfv, constraints and to suggest opportunities for future 
Change. 

Physical and Technical Constraints 
Topography and agroclimatic conditions vary colsideraly' in Portugal.

A usefid categorization (ivides the count rv into three zoles-the South
(the Alentejo and the Algarve). tlie Center (the Ribatejo e Oeste), and the 
North (the Itmtre l)ouro c .fililo, the TrAs os .Montes. the Beira Litoral,
and the lBeira I:terior)-as shown in Map 1. The South is dominated by
the Alentejo, a vast, rolling plain with a hot, arid climate. Although 2.2
million }hectares are classified as cultivable laind.soil quality is So poor that
agricultural activity is limited to about million hectares. Most of this
 
area is of targitnal quality: high-quality drvliutd soils represent olnly about

11o,ooo hectares, 
and existing antid plaitned irrigated areas account f)r Ill

additional 17o.ooo hectares. Principal products include wheat 
 (about

250,000 hectares) aM livt'stock (pt]rhaps 
 1Itill Oill ead of shee 1) anld 0.4
million head of' goats anl 'atte). Oats, barley, oilseeds, legumes, al
 
corn occupy another 3o(.ooo hectare s. Yields of drvhid crao)s and pas
tore are low by EC statiards. 
 \'heat yields, for exilmll)le, are Minder 1.5

metric tons per hect.re. Pt(1ttiol practices and yields on 
irrigated land,
however, are t:oe similar to their western Euroipean Cotunterparts; rice 
(5 metric tons lper Iiectare) and to1atlt, s (35 tCtric tolls per hectare) are 
the principal crops.

The Cetnter (the Ribatejo e Oeste) is it highly diverse awea of about
750,000 hectares containittg a1mixture, of rolling hills sutitabhle )rimarily fbr
tree crops, pootr drlaitd soil, like those of'the Alentejo, and rich alluvial
soils oin the 5anks of'the Taguts River. Thw( river valley areas are among the 
most I)rodteCtive ill Porttgal. Fiarms ate tvlpically l(o(o hectares in si",e and 
crop a variety of' irrigated grains (prinarily wheat and corn), oilseeds
(sunflowers), and irrigated rice, tomatoes, anid melons. Technological 

http:tlartu.rs
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practices and yields ill this area are comparable to those of northern 
Europe; typical wheat and corn yields, for exaipllPle, are 4 and 7 metric 
tons, respectively, per irrigated hiectare. 

Northern Portugal contains about 2, million hectares of cultivated land 
and renains the reser've of smnall-scale, intensive agriculture. iHigh popu
lation density, particularly in the Northwest, has contributed to a pattern 
of small, iragmented tl-Ins that prce cc mainly for ftoiily consumnption 
interspersed with somewhat larger andi more mechanized fhrms that spe
cialize ill conercial sales f selected crops. Agroelinlatic conditions vary 
markedly within the regio;i, ralging fiolll a flat coastal plain ill the \Ves

to more mountainous terrain near the Spanish border ill the East. Varia
tion in microcli nates has allowed a wide diversity of crops. Milk and corn 
are tile most prominent commodities (thiree-hcorths of mainland Por
tugal's milk is produced in the Northwest's coastal areas). Potatoes, corn 
silage, and wiie grapes are also f)und throughout the region. Northern 
levels of technoloy, productivity, and income are aii oil'. the lowest in 
Ecirope, and it is of' little surprise that the North serves as the principal 
source of em igrant laior. 

Agrictultural ceinsuses consider a fil'ln anything larger than a backyard 
vegetable garden, and they thus overstate tile numlber of actual small 
farms. More than oie-Ialf of Portugal's Joo, ocoo Irlls are less than I 
Ilectare ill size, and fiw of' these furms depend on agriculture iir a signifi
cant share of fainilv income. Nevertheless. small-fiin agriculture is 

prominent. More than 45 perceIt of the filis and nearly one-third of' 
cultivated areas are iai aged in uinits of'b'etwe('n i and 2o hectares. Sin all 
farms are particularly widespread in tie northerni half of the country, 
accounting ir more than one- hal 'of cultivated area. Largcr frtims doml i
inate in the Alentejo; tllrece-fturtlls of the cultivated area is held by fuIims 
of' illore than lo Ilectares. Thie Rihatejo has a bimnodal distribution, re
flecting the heterogeneity of agroclimnatic conditions. 

E vidence of structci ral and tecell ical change is indicated both il aggre
gate data and in the results of detailed surveys iii the Northwest (the 
Entre l)ouro e Minllo and ie Beira Litoral). Although soine problems 
exist with ejl|slls data reliability, the results are consistent with a sluggish 
movement toward a commercial fiu'n structure comprising tile larger, 
More coilsolidated farms. Between q)68 and 1979 (the \ears of tile twVo 
I11 st recent agricultural ceniscises), tie in iiiber of fil'ms larger than I 

hectare' dec1il ed f'm 500,000 to 440,000 (a dec'IiiC of I Pt'r'celt pel' Year) 
ad their averagCe size iicreased firom 9.8 to 1.:3 hectares. )eclines ill tile 
numbers of' fu'm-is linder lo huctares occueid in alncost all regions. TIe 
reduction in the cmber of over I to 4 Iect aire fi's was siall ill propOr
tional terms but large absolutely; fir'ms of' this size account for two-thirds 
of all farms larger than 1 hectare. The number of very large fa'ms (over 
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5oo hectares) declined as well, reflecting the impact o,"the Post-1974 land
reform in the Alentejo. This refirm is also responsible for imluch of' the 
observed increase in the number of' loo to ,Soo hectare filrms. 

The consolidated farms were relatively, small and fragmented, and their
departures contributed to ,n increase il average fhrin size. In addition,
the average l)areel size of farms within each size category increased.
Growth in filrm sizes ranged from 10 to 25 pIercelt across the size catego
ries, and average parcel size gre'V between 2:3 ad 124 percent. Blit the 
structure of' agriculture has become increasingly dualistic; the cultivated 
area of*large firms (more than 1o hectares) has increased, but so has the 
area of small (i to 4 hectare) and noncommercial (less than I hectare)
units. These changes were accomplished both by expansion in total area 
cultivated and by reduction in the area cultivated by medium-sized farms.

In spite of' these modest rates of' structural change, an active search fbr
lnew input c(omi)nations has occurred in ll regims, and the fiu'm sector
has become increasingly heterogeneous in technological practices. Micro
economic surveTys and analysis of' bank lending data indicate a gross ini
vestment of ,dbout $15o per hectare of arable area. In the Northwest, 
many fnarms have grown larger anid more specialized. Average milk output 
per farm ill the Beira Litoral, fir examlple. more than tripled between1967 and i98o; milk pmoduction per cow now varies between 2,ooo and
5,000 liters annnally, reflecting the enormous variations present in animal
quality and naagement,. Farmers have also increased their specialization
in other crops, such as wine grapes, corn, and potatoes. Sales of' white 
young wines (vinho verhd), fbr examjple, more than dolbled in tile 1970s,
and these wines increasingly have displaced the less marketable red cinho
verde. Im the South, techlnological changes have occurred mainly iii the 
management of' pastures fior extensive la) and beef )roduction. The

addition of fe icing, improvement of' natural 
 grasses and legumes, and
 
more carefii managenicui 
 o(f" seasonral grazing intensities have enabled
substantial incieases toube iiiade iin fiuim productivity and profitability.
But technological change has been neither rapid nor widespread enough

to narrow significantly the gap between EC and Portuguese productivity.

With the principal exception of'the alluvial soil areas of' the lRibatejo, crop
yields and animal productivity remain well below those of' their European 
counterparts. 

Government Responses to Agricultural Constraints 
A principal objective of the research reported in this book has been to 

qtiantify the impact of Portuguese policies on the profitability of variousagricultural systems. In brief, this method utilizes the analytical frame
work of social benefit-cost analysis. Domestic prices for otutputs aid inter
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mediate inputs are (iompared to their world market colunterparts; in tile 
labor and capital markets, social opportunity costs are derived from es
timations of' the impact of' fictor market policies (such as credit subsidies 
or labor taxation) on the domestic prices for faictor inputs. (o'ernment 
policies (and market fiilurets) creatc the divergences )tetwee i 'valuations 
in actual market prices and tlir counterparts in efl'iciencv prices. These 
analytical procedures miss some indirect impacts of' policies on prof
itability; changes in relative input prices cal alter techn]ical input-outlput 
relationships, and changes inl relative output prices can afI'ct wage and 
interest rates. But these probl scan be addressed with sensitivity anal
ysis or the identification of' substitute technologies. 

Most of the agriculttural sector enjoyed positive profitabilitv (returnis to 
the fixed flctors of land and magemint) in 198:3, the basc year for which 
budget data were collected. Tie only exception was the small traditional 
farming system inlthe North. Even with low labor costs (adult Imale wages 
were bletwect $US :3aid $US 4 per day), these sv'stemis did not ofler 
returns sufficient to cover the market valuc of labor. The large gains 
afforded I improved tecliologies ill both the Soith (tr s heep)and the 
North (fbr milk and wine) help explain the tI'me's' strionlg inteirest in 
adopting technological change. 

Agricultural policies have had a large impact oin ))serve'd profitability. 
\Vith the excCption of,'rice, melons, and sunflowers, nct policy transfers to 
agricultural producers at d processors oflse t a high rop)rtio i of, tile costs 
of*tIonfixed itipuits. Portuguese rice and stl flowers are highly competitive 
at world prices, and their £fu'ii systems i('('d no positive government 
assistance, wlhercas melons ar( little traded on international markets. 
Although the rice, suflhoxvwe, and melo syst('ms are taxed in net terms, 
they retain healthyiprofit margins. 

For the other commodities, policy transfetrs re)r'esent a major element 
in the generatimii of' positive private profitability. Ii atfew instances. 
where crops ari(grown oi good soils-wheat and tomatoes iii the Alente
jo, grains in the Ribatejo, and potatoes iii the Northwest-policy transf'ers 
ampli' retuni'is to fixed flctors, usually byIa large amount. But I.r many of 

the farm systems, where crops and livestock are grown oti poor soils
wheat, sheep, and beef' iii the Alente.jo, tomatoes in the Iibatejo, and 
inilk and corn in the Northwest-net transf'rs to the sxstems are larger 
than private profits. \Vithout the )res('nce of' subsidics, labor retaii(,d in 
these systems woald earn below-market returns and land )rices and rents 
would tfl-1. 

Output price subsidies are the domimiat force in achieving the positive 
net traiisf'ers to most agricultural systems. I ligher output prices, realized 
through producer purchasing schemes or protectioi from imports (usially 
through quantitative restrictions), have been the principal instruments of' 

http:Alente.jo
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agricultural policy. Output price iliterl-veilions have been avoidedI only ill
the winle and melon iiarkets For most com1modity systemns, transi 'rstilrlo ]ghhigher output prices represent half, oi 100, of the total ncttransfer; the only exception to this resut occ'iis withli pastun'e-fed beef, fbr
whicl tact'output transfi'r is oiily oii-foirth of' the total. Thle other prin
cipal inleaus of aulginenting profitabilitv has involvcd stib)siilics on intermediate inputs, primoarily for fiuels, fer-tilizcrs, and miuixedlfeeds; these 
subsidies were largely r'emoved ill June 1983.
 
In its reliance on output prices 
as a principal liutlocl of intervention,

the Portuguese apprb;i to agricultur-al policy is quite similar to that usedin the CAP. Hut there is a g-eat difll'reiicie betwtel the ('flets of, Po'
tuiguese policy and those of policy in other EC countries. Wherteas other 
EC Counutries beganl sustailida proc'ess of' technological and structuralChanges that allowed real prices fbr output to (cclilec, Portuguese policy
did little to allow increased proluction ef]icien\c'. Instead. as rising real wage rates and illpuit pric'cs inucicasetd production costs, policiuakers
responded mostly with fill'tlhuilicreasts in output prices oi inpuit subsi
dies. 

Milk policics represent ao important exc ptiol to this generalization;
government policies to develop the postfilril systeii of' milk collection 
and processing ha\e been critical to the growth ofnmilk production ili theNorthwest. (Cooperative muilking parlors with reIifrigeratecd bulk tanks, re
f'igeratecd trucks for hlauilig fi'esh anl processed milk, and modern, large
seil proetssing pIlants have become, almost uniuversal in the past twodecades. These imovations have been promotetd actively by go\'e'rnment
subsidy progriams for (, l(iip)inliu.it purchases and credit. successesSome 

also have been realized 
 ill the wine idistry, throiugh the development
and disseilinationl of, improved grape varieties (such as white rinho ccrde
varieties in the Northwest and red varieties in the Aheitejoju)and the 
improveiit of "'imme-processing fcilities. 

For most svste(.IlIs. howev', clmdogemeous)lsVlyg'c'i'ated tchiulicalchanges were absent. This fihililug reflects the de'arth f capacity in basic

agricultural research and the ineflectiv'eiess ofcxteuisioi services in idtlnti
l'inlg producer eecls and disseminating research results. The il)sbeIc(' 
 ofresearch capacity has le ii particularly"telliig in Polrtilual. bec.us, tech
nofogical practices and improve dve ariettiCs co ,hlnot be trlsferreCdl5casil\.

Significant diflerences ill climnate created the need foradaptive wvork bef'bleimprovecd varieties could be (lisse(iuiatedh, and difhl'renees in relativefiletor costs iieant that fbreign techuuoloui&'s 'ere often uiinattraetive when
evalnated under Portuigos' conditimus. Although ilprovc seed varieties
fbr Corw, wheat, and potatoes often perfori b'tter than traditional 'ali
cties, yields remain below levels attained ill the souire countries. 

Agricultural policy has ifiled to promote sietrtural Change within the 

http:l(iip)inliu.it
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sector. To a large extent, structural change depends on nonagricultural 
policies for growth and investment, and events of the last decade have 
hampered rather than enhanced dhe structural change process. Annual 
growth in per capita income has averaged i percent during the post-
Revolution period, reflecting both a chaotic domestic economic policy 
and sluggish growth in markets fbr Portuguese exports. A shock to the 
economy resulted from the return to Portugal of ablout 0.5 million Por
tuguese workers from former colonies in the mild-.970s. As a result, the 
opportunities to absorb fri'm labor in nonagricultural employment were 
greatly constrained: between 1970 -1nd 198o, the Size of the domestic 
agricultural labor force remained at about 1. I million. Emigration repre
sents the principal alternative for domestic agricultural labor, hut oppor
tunities to work abroad have increased only slowly in recent years. 

Macroeconomic policies also have hampered the structural change pro
cess through their impacts on the capital market. Since the Revolution, 
government budget deficits, financed in large part b borrowing from 
domestic credit supplies, have become chronic. The desire to limit in
terest rates (negative in real terms for most of' the post-Revolution period) 
hlts foreed the government to use quantitative credit controls as the prin
cipal means of' Controlling aggregate demand and inflation. Attempts to 
oli'set the impact of these controls on agriculture led to the establishment 
of a subsidized credit fiucilitv. But the plethora of' conditions on and re
quirements fbr borrowing (including an infanous forty-page application 
fbrm), the time delays in herent in requiring loan evaluations at tihe bank, 
ministry, and credit agency, and tile relativelv small size of' agricu Ito ral 
loans has made the formal credit s\stem an unattractive source of' finance 
for all Iut the largest fhrie'rs. The ability of' banks to exact interest ill 
advance, particularly on nonallocated credit, also has raised the cost of 
capital significantly in real terms. These eflects have been especially se
vere under recent conditions of' high inflation and high nominal interest 
rate., (20 to :3o percent). 

The impact of' credit policies has been not So 0much on the amount of' 
agricultural investment as on tile part icllar ill-dividuals and types of' flu'm
er who invest. These eflects form part of the explamation ior the particular 
patterns of' structui'al change in faiu'nlsize, discussed earlier. Large farm
ers use the formal credit svstenml they have both the expertise and the 
access to bankers that is mncessarv to obtain loans, and transactions costs 
are not a pr(hil)iti'elv high shar'e (If tl loan amlunt (perhaps 2 to :3 
percent of' the loan value). Small I*rm ers; rarely Ilse Iormal credit, but 
those involved in part-time, ofl-f ai' emplohvment activities or emigration 
have the opportunity to self-finaice at least part of their investments. A 
negative real interest rate on time deposits fiirther encourages invest
ment in real rather than financial assets. But for fill-time small furmers 
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without access to this pool of Flunds, agricultural investment is often an 
impossibility. As a result, structural change has favored the growth of
small, often part-time, farms (uder 4 hectares) and large far'ms; those ,f
intermediate size (4to 50 hectares) are forced to leave the sector. 

Finally, land market policies have done little to filcilitate structural 
change. A number of policy initiatives with the avowed objective of help
ing small fiu'mers have been implemented. But they have had just the 
opposite eflect. Rent controls and the strengthwning of tenant rights to 
land have elim inated tile firmal rental market. Oflicial rates were initially
established at a "just" share of gross revenues; subsequent elforts have 
been made to estimate rents oil tile basis of costs returns.and But re
gardless of method, official rates remain well below actual market rates. 
These constraints have encouraged the emergence of caretaker farmers--
friends or relatives who can hle triisted to manage tile property until tile 
return of* the owner (istally an emigrant). Such allocati(os on ,rediice
 
the potential supply of rentable land to fill-time fi-mers who might be
 
able to realize highier 
rturns with their productien activities.
 

Sales prices are not conti'olled, but regi ml
lations largelv have eliminated
 
the use of credit to buy land. For most loans, land purchases must be part

of a consolidation operation for tile tiln
'ner, and this co isolidatio)n is often 
interpreted Ibyvlenders to niiean acquisition eofa parcel contiguous to exist
ing holdings. Ii addition, laws prohibit the subdivision of' land into par
cels less than administratively determined mininim 
 units o cultivation.
 
This miiinim is set as 2.5 hectares iii the North. But minimum sizes of'
 
parcels fbir economic ci!ti vatio are ou tihe order of' o.5 hectares. Thecritical issue for Lu-i growth ofteni in s lves increases in total area rather
 
than increases in 
 parcel size. As a result of well-intentioned but unin
folrmed policy, those 
without access to informal sources of Ginance are
 
largely excluded fi'oni the land market.
 

l)ifferelitial rates of technological change 
between Portugal and tile 
other EC colintries and c(Olise(llent implications fbr changes in output 
prices have caul;ed Portuguese pro(lcer prices fbr many commodities tobe established at levels above those under the CAP. The teii-year hai-mo
nization period (i986-96) thus will require a decline in real output prices
for most Portuguese proiducers. (The main ex(-eptiins the prices ofare 
potatoes, white cinho Verde, rice, and stiiflowers.) Furthermore, lirmonizatioii will need to lbcus oini a moving set of CAlI prices. (ii rent opinion
suggests that real CAP prices are likely to contiie their downward 
trend. If this situiation occurs, real rates of, decline illPortuguese output
prices will be even steeper thn those suggested Iby com)arisons of cur
rent prices. Moreover, Poriuiguese agriculture will likely be ftced by
rising real costs fi- many inputs. Most input subsidies (except !Or credit)
must be terminated, and real labor costs are likely to continue to increase. 
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particulbrly if* EC membership stimulates industrial sector output and 
growth of national income. Portuguese agricultual policymakers thus 
face the prospcct of significant declines in private profitability and a lim
ited set of policy instruments availalble to reduce r-oostraints and improve 
farm incomes. 

Organization of the Book 

This book investigates the policy shock of' EC accession fin' Portuguese 
agriculture. The imposition of CAP policies crtates both opportunities 
and pro)lems fbr Ipolicymakers wishing to break or alleviate the con
straints limiting productivity gains. What choices are open to rationalize 
Portuguese agricultirc? The organizati)n of topics ill the book reflects a 
b1uilding-block approach t) providing the information and analysis that 
attempt to address this ftundamental question. 

The book is organized into fIaur parts; they deal, consccutively, with 
method and background, regional analysis of agricultuir'u systems, tech
nical change the aid(l and for fimturein Northwest, policies strategies 
change. Part 1encmpasses this chaptei and the three that flow it. The 
purpose is to set the stage fir the suvceding empirical analysis by raising 
issues in the context of constraints (chapter ) and by clarif ing the Ilieth
odolhy of the study (chapter 2). The eimpirical al))Iah chose m to an a
lyze Portuguese agricultural svstems allows separate identification of the 
impacts of' fImdaniental cconomjic i'oistraits-levels of technology and 
prices of ill-puts and products-and(of'government policy transf ,rs. Prices 
and policies affec'ting them are critical aspects of, the analysis. Two addi
tional chapters therefbre review the recent history of'agricultural price 
policv (chapter :3) ai( facto" (lalor, capital, and iand) price policy (chapter 
4). The implications of future applications of CAP policies in Portugal are 
also considered ill chapter :3,and the checkered history and likely future 
evolution of agricultural factoir prices and relItcd structural policies are 
addressed ill chaptCr 4. From part ,, readers should gain an understand
ing of the pattern of'recent and projected prices and of how they are 
affected by world price trends and Iy Portuguese and EC decisions. 

Tecimoiogy and agroclimatic zones are introduced in part 2. Four chap
ters present the results of' analyzing the past and possi)le future coin
petitiveness, coil]parative advantage, and efkcts of'coin ilodity andlmacroecon(ile policy for thirty-three agricultural systems within five prey° 

inces of' Portugal-the Alentejo (chapter 5). the libatejo e Oeste (chapter 
6), the AzOles (chapter 7), and the Eiutre !)ooro c NIitiho and the Beira 
Litoral (chapter 8). The coilitraints on Fortuguese agricultural policy thus 
are analyzed iil part 2 according to representative commodity systems 
within well-defined geographic regions. The systems selected for study 
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highlight developments in principal Coi niodities and show differences in
likely regional impacts of'changes induced b' declining real CA' prices
and increases in real wages. The intent is to idlentif, the tinderlving
efficiencies, or comparative advantages, tbc supporting infl,,ences of' re
cent policies, and the pressures for technical and structural changes in 
existing systems as profitability alters. 

Part 3 explicitly examines the pattern and prospects for reducing costs 
by introducing iiproved teclnologies. The ain of the three chapters in
this part is to pro'ide an in-depth analysis of' the history and process of
farin-level technical change in small-scale farming systems that are likely
to he placed under severe competitive pressures Iw EC-related policy
changes. Rapid technical change in farming practices is contrasted with
sluggisih strctural change in landholdings and frminsizes. The results 
include an analysis of'the history of and constraints oin technical change in 
one parish in the EInt'e )ouro e Milhjo (chapter 9), which shows hlw and
why very poor, largely illiterate, small-scale farmers have t)tered vastl\
their techniques of farm ing during tile )ast twentv years; a stud\'of' six
representative whole-firmn systems (chapter o ,which applies a model of'
the process of' technical change in a region of highly constrailied land
transactions; and an investigation of'alternative fIitire technik'al and stru.
tural adjustments in northwesterm agricuItue (chaptei 1 ,which cmsid
ers different evolutionary patterns of' structural adjustinent and how pol
icy responses might encoumrage or impede their occurrence. This part of'
the hook concentrates on the prin'ipal problem area in Portuiguese agri
culture and draws on the disciplines of' comloinic anthropology and agri
cultural economics to suggest solutions. 

The concluding part of' the study, part 4,exalines tile separate and
collective impacts on agricultural systems of commodity-specific and mac
roeconomic policies. The goal is to sum mnarize and evaluate fhe various 
effects of'policy reported in earlier parts of the study in an eflinrt to discern 
patterns and to look in aggr'egate at prospects for and likely efiects of'

policy change resulting fi'omn EC neml)ership and Portuguese domestic
 
Policy. The breakdown of policy is between comnmoditv-specific actionsaflectiug products or markets (chapter 12) and macroec'onomic policies

influencing costs of' factor services (chapter 13). The study concludes with
 
a sumnmary chapter that examines altermative agricultural development
strategies illPortugal (chapter 14). Part 4 considers whether alternative 
future paths for EC commodity policies 01rfor Portuguese macroeconomic 
policies would ease significantly the pressures fin' adjustment that are 
expected to ibe fdlt, especially illthe Northwest and in the poor-soil areas
of the Alentejo. The ultimate objective is to define a desirable agricultural
strategy to rationalize Portuguese agriculture when policymakers have
available only a tightly constrained choice of workal)le policy instruments. 



2. Methods of Analysis
 

by Scott R. Pearson 

The construction of matrices for efficiency and policy analysis, the method 
of analysis used ill this study, simultaneously addresses three related 
issues: the prospective changes in levels of agricultural income, the coil
tributions of agriculture to efficient growth of national income, and the 
income transftrs resulting from commodity and macroeconomic policies. 
Such changes will he influenced by Portuguese policies, E(" regulation,, 
and fiarmers' decisions to invest in and adopt more productive technolo
gies. The analysis thus needs to consider the relationships between 
changes in policies and the decisions by agriculturalists to alter their 
production behaviors. 

The main task is to construct, for each agricultural system studied, a set 
of accounting matrices of revenues, costs, alI( profits, first including and 
then excluding the effects of' policy. TFhe first matrix in each set contains 
information fbr a base year, 1983. Results from tie base year calculation 
are then contrasted with outcomes from pr jcctecd dlata for the period of 
Portugal's gradual transition to fill] application of the EC's CAP, assumed 
to be q86 through 19 9 6. The projected matrices are based on assuimop
tions about changes ill tie underlying price aad policy v'ariahles and, hi r 
the Northwest only, in the technologies of production. 

Inl any given y'ear, the impact of' Portuguese policy call be gauged 
through comparison with the situation in the absence of suchlpolicy. This 
efficiency calculation assumes that pollicyniakers have available a full 
range oflpolicy options. Ihwvcer, once Portugal enters the EC, its choice 
of'policy wvill he constrained by EC re-gulatiolus, and thus a second calcula
tion, of projected efficiency, is neTcssary to incorporate this limitation. 
This chapter explains the construction of the accounting matrix and the 
derivation of the measures of' efficiency ald projected efficiency used for 
the policy analysis. Methods to analyze dynamic comparative advantage 
are introduced here and are applied later to farming systems in north
western Portugal. The chapter concludes with a discussion of the research 
plan follovcd in this study. 

Profitability and Efficiency 

The basic accounting identities that underie the analysis are illustrated 
in Table 2. 1. The first identity measures profits as the diflerence between 
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TABLE 2.1. Accounting Matrix fin Static Efficiency and Policy Analysis 

lh'cnus (o ts I'mfis 
"lDoan.wmslic

hl11111t, F'achors 

P'i'atc prices 
Social prices 
Effects of policy and market fIilures 

A 
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K5 
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L6 
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l"1r1-'  :-(;1.
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Ill-- I). 
WFactidr transfi-rs. K C - G;.
'Net iwlicv tu sl.rs. 1. = il)- I 1 - J -K) 

reveiles and costs, where the cost items include b)oth purchased inputs 
and domestic fitors. This profit measure can either be in private (ob
served) prices or illsocial (efficiency) prices. Private profitability is calcu
latedias the residual remaining when actual market costs of inputs
materials and filctors-are subtracted from the market value of the (ut
pnt. Calculation of private profitability for tile base y'ear is the first step in 
the analysis; it shows how prodlicers actually have reacted to the incen
tives created l governmwent policy. Tile systems are defined to include 
fir activities-farming, ariul-to-p)rocessor marketing, processing, and 
p)rocessor-to-wh)lolsalr nmarketing. Revenues, costs, and profits are nea
sured separately' for each of thlfoiur activities in the svstem; then entries 
are aggregated to represent lit' entire systemn. In Table 2. 1, the calcula
tion of, private profitability (entered as 1)) is represented in the top row; 
revenues (A)less input costs (B) less factor costs (C) yield profits (1)), wxith 
all entries given in private lactual Illarke t) prices. 
The analysis isorganized according to coninuoditv' systems because 

many agricultural policies pertain to individual commodities. Farmiers, 
however, typically consider the private profitability of their entire fiarm
ing enterprise, incorporating the results front all crops and an iinal prod
uicts that they produce. Wlhen firning systems ii:lude a complicated 
mixture of intercrops and rotations, tile profitability analysis can be rein
tegrated to fbcuis on the whole farm rather than on separate col)Inmmod ities. 
The whole-firm analysis permits careful treatment of joint.' produced
agricultural coininodities and of intrafiurm substitutions as relative prices 
change. This approach is uised illchapters io and 1 to study the evolution 
of small-scale flli s innorthwestern Portugal. 

Thie evaluation of' profit inasocial terms re(quires Ii)e;amii es of oitputs 
and inputs (and hence profits) inlprices that represent Iinder,'hing scarcity 
values or social opportunity costs. Social prices, if' rc'fl(ccted in actual 
decisions, would result illoptimal allocation of scarce resotrces and 
thereby gencratL. the highest national income. The crucial task with effi
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ciency analysis, therefore, is to find reasomably accurate apl)proximations 
for the social prices of outputs and inputs in the system. 

For commodities that are tradable internationally, the appropriate so
cial prices are the world prices-CIF (costs, insurance, and fieight) im
port prices for importables and FOB (fi'ee on board) export prices fbr 
exportales-that appr)ximate expected prices over the next decade. 
The government always has the choice of importing to meet domestic 
(2mand at a cost to the economy of the foreign exchange needed to buy 
the imports or of exporting to earn such foreign exchange. I,.mits needed 
for domestic production also can Ibe either imported or (0testic..lly' pYo
duced. Hfence, the world price is the appropriate standard for valuing the 
costs of alltradables. 
Two other kinds of inputs require diflerent treatment, lovevcr, be

caulls(, Domestic factors ofino world price is available for social valuation. 
production, labor and capital, are evaluated with respect to their social 
opportunity cost-the am(iount of national income foregone I)y removing a 
unit of the fiactor fiom its next best alternative activity. Scarce fietors 
provide valual)h services in production; the social opportunity cos, of' 
each fiictor is a measure of*that scarcity. A key distinction is made be
tween fixed and variable actors. Labor and capital are considered va'i
able fhctors. They are assumed to he allocated freely I)etwe i alternative 
uses. Land, however, is cmsidered a fixed ftaetor in agriculture. Its price 
is deterimincd as a share (not known) of the profits left ovei after all 
variable fhctor and intermediate input costs are sulbtracted firom reve
itles. In addition, iontradal)le inputs, stch as government services and 
many other services, local transportation, and commodities with high 
international transportation costs, cannot be e'valuated by making world 
price co il parisoits, since by definition they do not enter international 
contterce. For efficiency analysis, tile social costs of nolitradable inptt' 
aire disaggregate(d into tleir underlying tradable input and domestic factor 
costs, the two cost categories showi in Table 2. 1. 

Tile calculation of social profitability bllows easily, once the revenues 
and( costs have l)een evaluated in social prices. With ref,'rence to the 
s'muhols in Table 2. 1. the social prices of output (E)and of tradable inputs 
(F) are given by (IF import or FOB export prices, the social valuations of' 
factors (G) are their social opportunitv costs, and social profitability (II) is 
the diffe''rence between revenues and costs iii social prices (I1= E - F -
G). lf'social profits are positive, the activity is competitive at world prices 
and thereby is an eff'icient user of' scarce r'esour'ces and contril)utor to 
mational income. 

A qualific'ation often arises Ibecause of' the diflicilty of costing land used 
in farming. Private costs of' laid calt be measured by the market land 
rental rate, Iot the social opportunity cost of' ftriland is sometimes ill
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possible to estimate accurately. Within any agroclimatic zone, one rarely 
observes complete specialization-that is, cultivation of only tile most 
profitable crop-because faniers prefer rotations or intercropped sys
tems to reduce risks of price variability, yield reduction, and pest and 
disease infistatior. Therefore, the social oppoirtunity cost of the land is 
not approximated accurately I)v its social rent from a single best alter
native crop; instead, it is ecasured correctly by some weighted average of 
the social rents accruing from the set of crops planted. 

iecause the correct weights and social rents associated wvith each crop
in tile set generally are not known, it is convenient in assessing fhrming 
activities to reinterpret profits as returns to land and other fixed factors 
(such as management and thu ability to b,,ar risk) per hectare of land used. 
This reinterpretation is done by including private (and social) returns to 
land as parts of' ) (and 11). Profitability per hectare is then interpreted as 
the ability of'a farming activity to (-over its variable costs, in either private 
or social prices. lHowever, to analyze the producers' incentives to use a 
particular agricultural system, it is necessary to impute a private cost f'or
land, using a market rental rate, and to estimate a social cost for land, by 
making assumptions about the weights and social profits of' the set of 
alternative activities. This procedure permits the use of the concepts
summarized in Table 2 1. Social evaluation permits rankings of alter
native systems from highest to lowest profit. Examinatiou of' the rankings 
gives a quantitative idea of' the trade-offs between income and risk-averse 
behavior. 

Tradable input and output aire valued directly in exterms of fioreign 
change, and thus the diflerence between the value of tradable output (E)
and all tradable input costs (F) giv's an indication of' the balance-of-trade 
contribution of' an activity. i owever, because positive social profitability 
indicates the ability of' an evonomnic activity to use scarce domestic re
sources (G) to generate foreign exchange (E - F), the activity can save or 
earn foreign exchange only if' it is socially profitable. As long as domestic 
factors are scarce, their costs need to be included in evaluations of'foreign 
exchange eflects; time net actual foreign exchange saving is therefore E -
F - G, which is the measum'e of' social profitability. In this context, 
positive social profitability is an indication of comparative advantage, or
the ability to compete in international trade efficiently-that is, without 
the stimulus of' subsidies or other government assistance. If future world 
prices anu(l existing production technologies are assumed not to change, 
the analysis p.'ovides measures of static compaarative advantage. 

Effects of Policy 

The second f'undamental accounting identity in the analysis is the dif
ference between the valuation of' any column entry in Table 2. 1 (reve
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nues, costs, or profits) in private prices and in social prices. This difle
rence represents a measure of the effects of policy plus the effects of any 
market failures (impediments that prevent product or factor markets from 
allocating outputs or inputs efficiently). In the remainder of this section it 
is assumed that market failures are unimportant or are offset by corrective 
policy. This simplifying assumption allows emphasis to be placed ,m th,. 
effects of distorting policy. 

There is a close relatienship between calculation of social profitability 
and measurement of the effects of distorting policy, as shown in the third 
row of Table 2. 1. In the absence of market failures, only government 
policy can cause a divergence between private and social prices. Unless 
the government enacts a protection policy, for example, each importable 
output and input will be available at its CIF import price, which will in 
turn become the domestic price. In Table 2. 1, A will equal E and B will 
be the same as F. Consequently, any difference between A and E or 
between B and F is caused by some combination of' trade restriction, 
tax/subsidy, price control, or exchange rate policies. If A exceeds E, 
either domestic consumers are forced to pay higher than world prices or 
the government treasury is directly subsidizing production, causing an 
output transfer (I) equal to A - E. Similarly, if B is greater than F, 
tradable inputs are being taxed; the result is an input transfer (J). For 
domestic factors, the transfer K amounts to C - G; if there were a 
positive transfer to the system, sav from a credit subsidy, then C would be 
less than G and K would be negative. Factor price policy, including credit 
subsidies or rationing, minimnum wage laws, and land rental controls, can 
cause private factor costs to exceed or fall short of comparable social 
opportunity costs. 

The social prices of tradable outputs (E) and of tradable inputs (F) are 
established internationally, since Portugal has little or no market power in 
most agricultural commodities. Commodity price policies in Portugal 
therefore have no significant effect on the social valuation of tradable 
commodities. Exchange rate policy can, however, cause the private 
prices of tradables (A and B) to be either higher or lower than efficiency 
levels (E and F) in a manner that is directly analogous to the use of a 
trade-restrictive policy for a given output or input. This result would be 
achieved, for example, if the government employed a fixed exchange rate 
policy and chose fiscal and monetary policies that permitted a rate of 
inflation higher than the weighted average ;ate experienced in its trading 
partner countries. 

An overvalued exchange rate depresses the prices of tradables relative 
to those of nontradables and thus acts as a tax on all tradable (exporting or 
import-substituting) activities and as a subsidy on imports. For example, 
if the exchange rate were overvalued by 2o percent, imports of corn 
would be 2o percent cheaper in domestic currency than their social op
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portunity cost and local corn fhrmers would receive 20 percent less fbr 
their output (in the absence of commodity policies affecting domestic corn 
prices). In TablP 2. 1, A would be less than E by 2o percent, and the effect 
of the overval, ,!exchange rate policy would be shown in 1. This taxing
effect ofovervaination on output would be ofiset partially bv a subsidizing
effect on tradable inputs (B - F = J would be 20 percent of' F because of 
overvaluation); the corn farmer would receive tradable inputs at prices 2o 
percent less than what they would be if the exchange rate were in equilib. 
rium.
 

The social prices of domestic factors (G)are given by determination of 
social opportunity costs, which reflect underlying supply and demand 
conditions in domestic factor markets. In the sbort run, these social prices 
are largely unchanged by either macro or commodity policies. In the 
longer run, they will change with economic growth and structural devel
opment. The government can, however, enact tax or subsidy policie, for 
one or more of the factmrs (capital, labor, or land) that create a divergence
between private costs (C) and social costs (G), resulting in a subsidy to the 
system or a tax on the system. 

The net transfier (L) f'romn all policies equals the output transfer (I) iess 
the input transfer (J) less the factor transfer (K). The net transfer can also 
be found by the subtraction of' social profitability from private profitability
(L = 1)- II). Depending on the net incidence, subsidy policy can thus 
create positive private profitability when social profits are negative,
whereas tax;ing policy can cause negative private profits even when the 
activity is socially profitable.

In summary, the collection of data for private and social revenues and 
costs (A, B, C, E, F, and G)yoerm its the calculation of'private profit (D),
social profit (II), net transfer, fi'om all policies (L), and output, input, and 
factor transfers (1, J, and K' . This method of analysis thus allows measure
ment of private profitability or competitiveness (indicated if' D is posi
tive), social profitability, efciency (or comparative advantage, indicated 
if I exceeds o), and estimates of net transfers from policies (net subsidy to 
the activity if L is positive, net tax on it if L is negative), which show the 
incentive efl'ects of'commodity and macro policies on private profitalbilitv.

The social valuations of tradables (E and F) are unaffected by Por
tuguese policy, but the social costs of domestic factors (G)are influenced 
by macro decisions. Hence, social profitability (II= E - F - G) is 
affected by macro policy choices as the relative scarcity of faictors shifts 
with economic growth. Although Portugese commodity policies do not
 
importantly influence world prices or social profit:;, the combination of 
commoditv and exchange-rate policies can cause actual market prices of 
tradable outputs and inputs to diverge from world prices in either 
direction. 
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Comparison among Systems 

The measures illustrated in Table .. 1 are suicient to analyze a single 
agricultural system or to compare two or more systems that produce the 
same commodity. But a precise meaning cannot be attached to a com
parison among systems producing different outputs; fbr example, no clear 
choice can be made between a system that yields social profits measured 
per ton of beef and one that generates social profits measured per ton of 
wheat. The formation of certain -atios facilitates such comparisons. 

Five derived measures are as fbllows (the symbols arc drawn from 
Table 2. 1): 

i. Private cost ratio (PCI) = C/(A - B). 
2. ,,mcsl i' resource cost ratio (I)IRC) = (;(E - F). 
3. Net ironsfier ratio (NTR) = K/(I - J). 
4. Producer subsidy equivalent (PSEI) = (I,/A) . ioo percet. 
,5 Subsidy ratio to producers (SRi) = (LIE) . 1oo percent. 

The first three ratios allow a comparison among systems of private 

profitability, social profitability, and net transfers, respectively. PCR is 
the cost of domestic resources, %,aluedin market prices, required to gen
crate a unit of' value added (als¢o in market prices), and I)RC is the cost of 
domestic resources, in social prices, needed to produce a unit of value 
ndded (in world prices). NTR contrasts the level of policy transf'er that 
occur,; through the fiactor markets (K) with the transfter taking place in 
commodity markets (I - J). In each instance, the ratio is i if' its 
analogue in the profits column of Table 2. 1 is 5 0. For example, efiiency 
is exhibited if' I)RC < i and social profits are II > o. 

The last two measures give a convenient summary of' policy transfers in 
percentage terms. PSE is the percentage subsidy, relative to private 
receipts, that would substitute for the actual mixture of' commodity and 
macroeconomic policies in the system. SRP is an analogous percentage 
subsidy but is relative to social receipts and thus indicates the degree of' 
net policy transf'r as a percentage of what receipts would be in the 
absence of policy. 

Projected Efficiency and Profitability 

Because Portugal has become a member of the EC, policymakers will 
lose a considerable amount of control over agricultural and trade policy. 
The concept of' projected efficiency refers to the evaluation of policy 
choice that remains after entry. Even when EC policy is accepted as 
given, Portugal retains the ability to set certain policies. For agricultural 
systems, Portuguese decisionmakers can still choose policies for some 
tradable inputs and fbr domestic factors. But the CAP will set output 
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prices fbr grain and livestock products, and the Conmmon Customs Tariff(CCT) will deterumine almost all import policies and hence affet most 
input prices. 

Table 2.2 shows the data categories relevant for a projected efliciency
analysis of a Portuguese agricultural system. The structure is analogous to 
that of Talle 2. 1, but sonC important differences exist. Euro-social prices
reflect Portugal's constrained set of policy choices fbllowing entry into the
EC; the world market price is no longer the relevant standard for coin
parison. Short of'giving up membership, whic'h is not considered .i this 
study, in most instances Portugal must accept CAP output prices as its
social output prices (subject to arrangeIIents made fIbr transition) and
world prices inclusive of' CCT tarifl as the social costs of' tradable inputs.
This result arises because Portugal pays levies and tariff receipts to the
EC and receives export subsidies f'om the EC F'arm Flund; if' revenues 
were kept b' Portugal, Euro-social values would remain equal to world 
prices for tradables.
 

The valuation of all revenues 
typically is identical in both private and
Euro-social ternis (A = E'). Tradable inputs subject to trade restrictions 
generally are controlled by EC policy, and domestic taxes or subsidies on

tradable inputs are controlled by Portuguese policy. For domestic factors,

which will continue to be controlled by Portuguese 
 policy, decision
makers have the option of' choosing policies that would aflect factor 
use
and thus result in a divergence between ofC and G'. The treatment 

subsidies that Portugal might be allowed to keep is discussed in chapter 
 .


The top rowV in Table 2.2, private prices, is idlentical to the top row in
Table 2. l)uring the pro.ietion period, through 19 9 6, entries in this flow 
pertain to given assumptions about Portugal's entry (late into the EC andabout the type and length of' the transition period before the commodity 
ahces full EC prices. 

The middle row contaitns a calculation of' Euro-social profitability, fromi
which one can obtain a measure of' constrained efficiency of' resource use, 

TABLE 2.2. Accounting .atrix for Projected Ffficiency and Policy Analysis 

lRe-,,mw,. 
 C os ts Profits 
Tradable Do(me~stic 

s
[n1pui Factors 

Private prices 
Euro-social prices 

A B C )I
E' F' G' JJ'2Eflects of' Portuguese controllcd ', j' K'5 U 

policy and market fiihres 

I'riah.O, profitaility = (A - I - ).I) 

'ltir"-smkial profitalility. I1'= (E' - F' - W).

11:r 'attd irl (.re transfer% I' - Ei'); 1Ir grain Mid lVE-,Wk priductstvpically E'= A a,! hence I' = 0.' jtrted iputit tranfir%,= (I - F').J' 
1 lrojected K' fLluttortransfe~rs. (C (U .
 
"Projuehndm[(plitcy trasifrs, L'= 1)r If') ' - J' - K'). 
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given that Portugal conforms to EC commodity policy. This indicator 
differs importantly from static social profital)ility, measured in Table 2. 1; 
the latter results if' no constraints exist oji Portuguese policy. 1lowever, 
Euro-social prices are established by EC decisions, not by world market 
trends. Projected comparative adt:antage refcrs to projections of' base 
year data that incorporate both Euro-social prices and expected changes 
in the costs of labor and capital. The measures of Euro-social profitability 
(1-1) thus indicate projected comparative advantage--the efficiency of Por
tuguese agricultural systems within the EC, given projections of changing 
relative prices fbr labor and capital, fixed technologies, and constant long
run world prices. 

The bottom row, which shows the diflerence between Portuguese pol
icy prices (as modified by gradual entry into the EC) and Euro-social 
policy prices, ineasuires the impact on revenues, costs, and profits of 
Portuguese-controlled policies for the year ill question. lence, the net 
transfer attributed to Portuguese policy (L') equals the difference be
tween profitability at Portuguese market prices and profitability at Euro
social prices (1) - II') and the sum of its components (L' = I' - J' - K'). 

Symmetry between the efficiency and projected efficiency analyses 
carries over to the fbrmation of derived measures to permit comparisons
among agricultural systems. For brevity, the five ratios art not repeated 

here. Their use is explained in the chapters in which they appear. 

Dynamic Comparative Advantage 

Comparative advantage, the ability of' n agricultural system to com
pete in international trade efficiently, can be strengthened or eroded by 
changes in economic conditions. Dynamic comparative advantage refers 
to shifts in a system's competitiveness that occur over time because of 
changes in one or inore of three categories of' economic parameters: long
run world (or Euro-social) prices of' tradable outputs and inputs, social 
opportunity costs of domestic fictors of' production (labor, capital, and 
land), and production teclhologics used in farming or marketing. To
gether, these three parameters determine social profitability and coin
parative advantage. The term dynamic denotes a passage of' time suiffi
cient to permit changes to occur in any or all of' these fundamental 
variables. 

[he appropriate world prices for measuring efficiency, or comparative 
advantage, are long-run equilibrium levels that approximate best guesses 
of future price trends. If'Portugal's decisions to buy or sell on world 
markets will not have any measurable eflect on world prices, those prices 
will riot bfe influenced by Portuguese policy decisions. lence, world 
prices are exogenous for Portugal and, once arrived at, are givens for 
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Portuguese agricultural systems. In the a)sence of knowledge of future 
prices, most analysts project constant long-run world prices (after adjust
ing fbr inflation) rather than gradually (or abruptly) rising or filling prices.
New information might lead one to want to change the constant price 
guess or to project continually increasing or decreasing fiture prices. In 
the accounting matrix fi'aunework, this change is easily incorporated. The 
introduction of EC prices as Euro-social prices in the projected efficiency
matrix is an example of changed world price assumptions; if EC prices 
serve as arbiters of social values, movements in actual world prices are 
irrelevant to Portuguese policymaking (except in the extreme instance of' 
Portugal's decision not to )e a member of the EC).

Costs of' fictor services within Portugal can he expected to change with 
time. Cyclical variations in wage and interest rates (in real terms, after 
adjustments for inflation), associated with swings in imacroccolonlic pol
icy, are not the primary focus of this study. Instead, interest centers on 
long-run trends in costs of' labor, capital, and land. As economies achieve 
higher levels of*national income, real wages typically rise, absolutely and 
relative to real costs of' capital and land. For agricultural systems in Por
tugal, the social opportunity costs of'labor and capital are determined in 
economnvwide integrated factor markets, not within agriculture. There
fore, these factor prices are exogenous to agriculture, and future projec
tions of' real wages and capital costs need to consider changes in the 
national environment for investment and growth, as influenced by ex
pected directions of macroeconomic policy and likely impacts of' memi
bership in the EC (see chapters 3, 4, 1', and 13). Land rental rates are 
endogenous to agriculture but will be constrained by changes in world 
prices and in real wage and interest rates, because payments to the 
owners of land and other permanently fixed factors must come out of 
profits. The analysis of' projected comparative advantage, discussed ear
lier, includes both the fiture pressures that changing real fictor prices
might exert on existing agricultural systems and influences of' likely future 
EC policies and prices. The results identify systems that can expand
readily in contrast to those that will have to contract or change in order to 
survive. 

Changes over time also can influence agricultural technlologies--the
combinations of inl)uts employed to produce given outputs. Tech
nological change permits commodities to be produced with reduced per
unit costs of one or more inputs. Such change is associated with rising
agricultural incomes, growing farmn productivity, and faster increases in 
national income, and it depends on investment in knowledge and in new 
inputs. In this study, dynamic comparativeadvantagerefers to projected
changes in Euro-social prices, relative factor costs, and technologies.

Technological changes arise when farmers invent new cost-reduction 
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metlhds. Such change is a response especially to diflering patterns of 
relative factor prices over time. Farmers are induced to innovate by 
finding new ways of using less of those factors that become relatively more 
expensive (usually labor) and more of other inputs. Empirical analysis of* 
intrasvstem change requires application of partial budgeting, a technique 
in which individual cost-saving changes are analyzed within the matrix for 
the initial system. 

Technological imovations in agriculture spread because changes in the 
opportun ity to make private profits (resulting from diflering world prices, 
domestic factor costs, and policies aflecting thmi) and the ability to miake 
investments cause frmners to ;hift away from cuIrrenIIt pr.:cticcs I.,V adopt
ing diflerent, more productive systems already being used by other firm
ers ill the region. One can envision a spectrum of' increasingly inivest
meint-inteusive but also liore cost-eflicient systems. As econoimic colidi
tions, knowledge, risk, and access to investal)e funds permit, faurmers 
gradually move from the lower to the higher technologies (that is, From 
less to more efficient systems). Analysis of* the difilision of' technological 
change is mainly an adding up exercise of shifting the proportional 
weights attached to the various systeiiis within a region. 

Research Plan fior Efficiency and Policy Analysis 

The andlysis of'static comparative advantage and policy transfer is based 
oin six research inputs (A, B, C, E, F, and G ill Table 2. 1). Data are 
gathered initially on private revenues, tradable input costs, and factor 
costs through the construction of' budgets describing the production tech
nologies for fihrming and marketing within each system. Comparable data 
then are found fbr wo'ld prices of' tradable outputs and inputs (calculated 
at appropriate exchange rates) and for shadow prices (social costs) of do
mnestic factors. The assembly of' these data provides research outputs to 
address all three principal issues of the study: private profitability (D) 
measures agricultural incomes, social profitability (II) indicates coi
parati\'e advantage and the contribution to efficient growth of national 
income, and niet policy transfirs show the individual (1, J, K) and collec
tive (L)eflects of' coiniiioditv and macro policies. 

Additional research inputs are needed fbr projected and dynamic analy
sis of' efliciency and policy. Ii addition to the information already given, 
the analysis of projected coilparative advantage requires inlformation oil 
the time frames for Portugal's transition to fll EC policies, which differ 
according to commodity, and on tIle pattern of' clanges ill social product 
and factor prices during and after the transition. Tile principal assumption 
underlying the Eu ro-social projections is that the E(C-determined prod
uct prices and Portuguese labor and capital prices (in real terms) will 
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change according to the projected patterns but tile agricultural technologies will remain fixed. For the dynamic analysis, all three parameters arepermitted to vary from the base case. Various scenarios are set up to tracetile implications of coml)binations of assumptions about future measurements in social product prices (EC prices after accession), relative factor
prices, and projected technologies. This added information allows comparison of the base case results with results that incorporate time-induced 
changes in all of' the basic parameters. 

Summary 

The central purpose of*this analysis is to measure the impact of* Portuguese and EC policy on the private profitability of* Portuguese agricultural systems and on the efficiency of' resource use. Farmers, processors, and merchants will increase output only if it is profitable fbr them todo so. The degree of incentive provided by policy is measured relative tothree alternative standards. The first standard contrasts private profitability, occasioned by actual or piojected policy, with underlying eff'iciency, or static comparative advantage, as measured by social profitability at world prices. The second standard is a measure of' projectedefficiency, which is of' interest because of the recent Portuguese accessionto the E'C. This measure of' projected comparative advantage shows howefficient existing Portuguese agricultural systems will be as the set of' ECprice policies fbr commodities and inputs graduallh is adopted by Portugaland the costs of' lablor and capital change. For systems in northweste'nPortugal, sufficient information has been collected to allow the study ofathird standard, dynamic comparative advantage, incorporating changesover time in technologies as well as in factor prices and EC prices.

Private profitability and competitiveness 
are likely to be uppermost in
the minds of* those concerned specifically vith agricultural incomes. Social )rofitability and efficiency 
 can be expected to be emphasized byeconomic planners whose coicern is the allocation of' resources amongsectors and the growth of' aggregate income in the economy. Both sets ofissues ultimately are concerned with the incentive eflects of' policy-the

diflerence between private and social profitability-and how policychoices might be influenced by entry into the EC. The method is designed to illuninate these issues through a direct evaluation of' privateand social revenues and costs befbre, during, and after the decade ofPortugal's likely transition to Full application of' EC policies, 1986-96. 



3. Commodity Policies
 

by Timothy Josling and Stefan Tangennann 

Tile policies that Portugal has evolved to regulate and influence agri
cultural markets reflect particular economic and political structures. Tile 
dominant force in shaping these structures was the corporate state, the 
Estado Novo; it was introduced by Salazar in the late 192os and survived 
until the Revolution of April '25, 1974. Under this system, the state con
trolled the political and economic activities of individuals and enterprises. 
It ovrsaW \vag( i, prices, and investment decisions, in the process (level
opi 4Za muutually protective relationship with a small section of' the busi
ness commnitv. Favored firms were protected from external competi
tiol and internal labor problems. Firms that were not so advantaged 
found investment finds scarce and the rewards for risk-taking small. 

Agriculture was not seen as afivored sector, although the regime gener
dly had the political support of the large landowning funilics of* the 

South. The production of* wheat in the Alentejo was suppo ted by a 
generous price policy, new crops were introduced in the Ribatejo, and 
extensive irrigation schemes were undertaken. But the prevailing view of 
agriculture was that of'z: backward sector with a passive role in economic 
growth. Price policy was geared largely to the provision of' low-priced 
fbodstuffs to mimrban areas, requiring extensive control over marketing and 
pricing. State boards enjoyed the exiclusive right to import many fbod 
commodities, completing the isolation of' the domestic market from out
side influences. 

The 1974 lRevolution brought drainatic changes-first by replacing the 
ultraconservative corporatist state with a socialist regime and after 1976 
by allowing the establishment of' a mixed economy along the lines of*most 
other western ELi'ropean countries. Institutions changed as those associ
ated with the former regime were replaced by others reflecting the new 
ideas; tile new political generation took charge; and activities were altered 
to match the new aspirations. In addition, world economic circumstances 
changed equally dramatically at about the same time; among the changes 
were a fourbld oil price increase, a commodity price boom, and the start 
of' a period of' rapid inflation and currency instability. Present policies 
reflect the overlay of' changing political structures on this unstable eco
n'.)mic base. 
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As if these changes were not enough, Portugual's accession to tile EC in
January 1986 has placed Portuguese agriculture and agricultural policy
under pressure to modify price levels fbr major comnmodities and to modi
fy policy instruments. Moreover, the institutions that implement Por
tuguese commodity policy. including th parastatal marketing agencies
and certain government departments, are undergoing a idramatic re
organization. The private sector vill also participate in this reorganiza
tion, acquiring greater scope and responsibility in both d(,mestic and 
overseas marketing. 

To help track these various changes, it is tisehil to distinguish five areas 
of commodity policy. ,Marketing policy influences tile institutional struc
ture of the markets in which furmers sell produce; output price policy sets 
the prices r'-ceived fbr farm products; input price policy sets the prices
paid f[r intermediate inputs; trade policy covtrols import and export
flows; and public investment policy can help lower frirm costs and stimu
late technical change. These five areas of commodity policy are the sub
ject of the first part of this chapter; together with factor market policy
(reviewed in chapter 4), they shape the economic environment of agri
culture. This chapter also introduces the projections of output prices fbr
the next decade, which are used in profitability analyses later in the book. 

Marketing Policy 

Poitugal has a long history of state intervention in the marketing and
trading of fairm products. This intervention, which has been more exten
sive than that in most other western European countries, reflects the
desire of the corporatist regime to maintain control over basic economic 
activities and the consequent limited role that small or medium-size pri
vate firms have had in the economy. It is manifested most strongly in the
public institutions used to implement price policy. As Portugal attempts
to move toward industrial democracy and a modern mixed economy, the
role of these institutions has come under review. The task has been to find 
a mechanism-oie that will allow greater efliciency and more dispersed
decisionmaking-to replace the public institutions without undue disrup
tion of organized marketing functions. 

The six major public institutions involved in agricultural marketing can
be divided conveniently into two groups. The first group contains the 
Empresa Publica para Abastecimento de Cerais (EPAC), tile Instituto (10
Azeite e Produtos Oleaginosos (IAPO), and tihe Administra,;io-Geral do
Agficar , do Alcool (AGAA). These state enterprises were set ip after the 
1974 Revolution prim'arily to minage trade in their respective commodity
groups-cereals, oilseeds, and sugar and alcohol--in pursuit of price
control objectives. They replaced earlier institutions that performed sim
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ilar functions under the prerevolutionary regime. [lie secon( group cOii
tains three marketing boards, the Junta Nacional dos Vinhos (JNV), the 

Junta Nacional dos Prodtitos Pectiirios (JNIP), and the Junta Nacional das 
Frutas (JNF), which were estal)lished in the prewar period and changed 
little after the Revolution. These boards act as import agencies and stil)i'
vise and regulate the domestic market, but they do not supplant the 
private trade. 

State trading enterprises and exclusive marketing boards are generally 
incompatilble with the Treaty of, Rome, the charter of the EC, if they 

reduce the ability of firms to compete li EC markets. Rather than leave 
the matter to be tested in the courts, Portugal and the EC discuissed the 
fture of state agencies in the entry negotiations. As stipulated in Por
tugal's treaty of accession, these bodies will have to reduce substantially 
their role in the marketing of' agricultural produce in Portugal. To con
form with EfC regulations, the three state enterprises will undergo a 
radical transformation of' their trading powers and the three marketing 
boards will be eliminated by 1%qqo. The transformation already has start

ed, with the opening u) to private firms of' the import markets for oilseeds 

alnd slsgar and the first steps toward a similar liberalization in the grain 

market. Accession to the EC has put a rigid timetable on such institu

tional development. 
Cooperatives have played a significant role in the marketing of*some 

agricultural products. In milk marketing and processing, they have come 
to dominate the industry, and the' are essential in the implementation of, 
milk policy. They pro(luce and market a large share of domestic wine and 
are becoming more important iinfruit and vegetable production and mar
keting. Since cooperatives operate in the middle giround between the 
state enterprises and the private firms, the degree of' competition they 
face from )rivate firms is a continuing issue. In particular, the present 
policy of granting exclusive collection rights to dairy cooperatives is likely 
to Ibe challenged under the EC competition regulations. lHowever, the 
setting up of' coo)peratives as nonexeluisive trading entities is strongly 
favored by the operation of the CAP. Grants fbr starting coops are avail
able f'rom the EC, and several price support programs-suich as with
drawal of fruit from the market-are instituted through cooperatives and 

producer groups in EC countries. 

The most significant change in marketing institutions over the next 

decade, however, will likely he the expanded role f"or priv'ate firms. Ui

der EC roles, most price supports are implemented through price incen
tives and disincentives for )rivate firms. Import levies, storage subsidies, 
production aids, export refunds, and consumption aids are all paid by or 
to private firms in the marketing chain. Farmer and consumeir prices thus 
are controlled only indirectly by these policy instruments rather than 
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)eing set diirectly Iv a parastatal agenev. II tile Portuguese system, private traide also has beei Controlled ldirectly by public policy, ats when 
price striict i'es and marke ting margins ha\'e Ibeniagreed to byv the government and private fitrms or decreed b\, law. II the EC sv'st( ,il, howev
er, the r'clationsilip hetw'eli public policy and private trade is mtuch lessdirect. Adoptioin of' ile EC system hitl0(1hlc(.s the, possibility of greaterflexibiility ill Ilrt giles, prices, pilticl iarlh with respect to regional price
spreads, quality diliereiltiatioll, and seasonal price patterns, all of whichcreate incentives Ior private traders. Private fivrls in tie E(" elijoy greaterfreedoil ill agricultural miarketing. The rewards fir -isk-taking, qualitycoitrol, nlid miarket dextlopnelnt aie all likely to ile'd(,isC is Portugaladopts this mirketing elv'irollent. Il( comlinltion of liberalization ofC(0111111Va prcialPict is and a greater role(,I private firnis ill policy implelltenitioii will chalge pl oiu,0i(illy the lnatlire of the 1bod Production and 
marketing inldustrY ill P(rtugal. 

Output Price Policy 
Few countries support their agricu ltural sectors unifrnlv across coinniodities. M Ctommonly, a few F11m11 products I)ecome tle lbeal point of(iseussion oil Illatters offill-il iice policy. Wheat flifills tle role of'a keypolitical C(mmodity ill PortIigal. The significance elfthe wheat pric( lies ilboth its importtnce to c'onsumers through bread prices and its ilufilenceo01firning i t ie Alentj ,. The Salazar regime at tempted to keep con-StiIners colteit Iv providing all adeqluate supply of bread at a fixed price

and to mollify southern fil'tit interests I' suppolting the produicer price ofwheat. III jti.i(land io71, the ohiestic wheat price wits nac'rly 7° percentalbove the world price. EveI tblOiigli wheat i t il 'ied ('Ols (iirallvwith weather ciiditiois, tile Alente.jo Crop rotations were designed

around wheat as the Illaill 
source of income. By Contrast, theiprices of'mlany other Commodities were n11t supported at high levels, although
Imports 'e're Controlled and price le'els fixed.
 

In the late i96os, this pattern of policy support fbr wheat and fbr the
agriti Itlt-c iIf t he Sotidt
I gami to chiage- Ill response to interest by some
fbreign companies, the givernmlent helped establishi 
 a toit lat(-pricessii ig

industry to produce tomato fr
i)aste export. This industry received alexport subsidy ill the arl' I.C7os, policy that wasa C(ntiiued after theRlevolution. Molr-eover, the regime biegan to address the prtblems
northern agricultiii'e, long considered to be Ibevond hiope of improve-

of 

ieIt, Iy estalblishing organized milk mikets ,h, by uooperativ-es. Theselocal Colperatives received sulsidies to set ul)local village milking parlorsand improve milk cllectioln. The policy was continued after 1974 andI led 
to a rapid growth iii milk production ill the Northwest. 

http:Alente.jo
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The 1974 1Cvolitio ,coincidiig with high world wheat pices in 1973

75, gave rise to a diflerent set of pressures on frm price policy. Ifolding 
down food prices became a domiiinant aim of price policy. and state trading 
agencies were used to subsidize imports of both wheat and animal feed 
ingredients. Producer prices were not allowed to rise to reflect scarcity in 
international markets; they stayed below world market levels until i 978. 

After that year, tie degree of proteci( tio10 el at ive to worl d miaike t p rices 

rose steadily fir wheat and other cereals. Although the real consumer 
prices of bread and cereals and oils aid flats went down hoiii I974 to 1979, 
tle prices fo iin an y other ,'oditicts--paLrticilar. 0 jeats, vegetables, and 

sugar-rose (Table 3. i). As a consequ|ence, Portii.uese agriculture began 
to concentrate on commodities with growing conslner demand and to 
take advantage of subsidized h'edstulfl and fertilizer by inteiisi fing 
production. 

Portuguese prict policy for agricultural products is now entering an
other phase-dictaled largely by the (AP. Membership in the EC brings 
with it the acceptance of* EC-determiied policy prices for most conm
modities, subject only to limited national control over the le'el of, the 
special exchange rate (the green rate) used to convert agricultural prices 

TABEI Indhe.r Pric'sPI" F"0od iProdicts, 99 3 -k 3 (1963 =3.I. Of Cons'IiCe 
1o0) 

Bread and Milk, 
Cereal Clive.sc. oib a111 Vl\'gvZtahv 

Ye.ar Prodiuets Mevat and Fgs Fat% and Frutl Potatoes Suigar 

1963 1.0 1(0. (0 100.0 100. 0 100.0 100.0 100. 0 
196-4 97.0 108.7 101.3 i02.0 100.2 79.2 101.9 
1965 102.1 113.8 95.1 103.0 98.2 106.3 100.3 
1966 100.7 113.1 105.8 101.9 12(.2 138.9 99.0 
1967 98.4 117.4 103.5 99.3 101.0 91.7 97.7 
1968 95.6 111.8 102.9 98.2 108.1 78.4 95.7 
1969 92.9 111.2 99.9 96..1 120.1 110 2 9.1.1 
1970 89.1 111.8 96.4 100.9 115.2 83.9 93.3 
1971 91.5 119.7 102.7 99.( 133.3 85.0 91.1 
1972 87.6 121.1 99.8 9-1.4 134.9 116.4t 86.4 
1973 79.2 115.2 97.2 90.5 134.5 115.9 79.1 
1974 82.9 111.9 89.6 108.9 119.5 108.5 73.5 
19'i5 91.5 116,,t 92.2 109.0 146.1 12P,- 1,12.2 
1976 77.5 13:3.8 106.0 91.0 153.3 1-46.5 120.5 
1977 73.6 142.5 97.2 8.1.4 182.9 132.3 102.2 
1978 66.-t 127.9 9:3.5 75.6 1.16.8 69.9 89.9 
1979 63.3 137.5 85.8 70.5 1:30.9 95.0 77.6 
1980 72.3 155.5 86.7 76.6 1:30.2 97.0 87.6 
1981 76.4 1:3.1.9 91.9 71.3 151.3 91.1 89.4 
1982 83.0 136.6 98.2 86.8 155.5 106.7 88.0 
1983 84.0 155.7 1(6.6 82.3 132.7 87.7 86.0 

AnuarimtE .
So l( s.InslitihNav'i alde l'sta5tia ONE).Estatiticas.. iiroha([ibunh varin Yenr%,,

taIsticu's, and PES tvailll estimates,. 

http:Clive.sc
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from the unit in which the CAP policy prices are set (tile European
currency unit, or ECU) into national currency. Moreover, although eachmember country has a say on common price decisions in the EC Councilof Mini.crs, this national inf]uence is limited in a community of twelve
inember states. Therefore, the trend in real fiarm prices, under national
control in normal circumstances, becomes largely exogenous for member 
countries. 

The trend in Future CAP prices will he determined b'broad considera
tions relating to market balance in the EC, world market trends, budgets,and general macroeconomic conditions. The strong presumption is that 
real output prices in the EC will tend to decline over the iiext decade.Hence, in Portugal, real prices will come down, except possibly fbr somecommodities whose prices at entry were low relative to those of the EC.Portuguese real prices have fluctuated widely in the past, as is shown inTable 3.2. EC niembership thus could stabilize real prices around a declining trend. The outlook foir prices under the CAP is discussed more 
fully later in this chapter. 

Input Price Policy 
Input price subsidies, )articularly for fertilizer and mixed fthel, became 

a significant aspect of Portuguese agricultural policy in the ig6os. Theobjective was to intensify agricultural production and to shift that produc
tion to commodities fbr which demand was rapidly expanding, notably
meat and dairy products. The f'ertilizer price was held at roughly one-half
of the actual pro(luction cost as a result of' subsidies to the major producing firms. Animal fired ingredients, imported by parastatal agencies under
the Salazar regime, were sold at prices that often were lower than theircosts. The subsidies were paid from the National Supply Fund, an adjunct
to the regular government treasury that received income from taxes on 
imports of oil. 

After the Revolution, the practice of' subsidizing inputs to crop andlivestock farmers continued. The policy became increasingly expensive,and the Supply Fund began to require subventions from the regular
budget to continue its activities. These policies 
were modified in June

1983, largely in response to the need to curb public spending. While in
operation, the policies heavily influenced the farming pattern hut benefited some types of agriculture more than others. The sudden removal of'input subsidies thus raised short-term problems of differential impact on 
various sectors. 

Input subsidy policies are not in general an instrument of' the CAP, andnational policies of this type are contrary to competition regulations in theEC.Therefore, markets for seed, fertilizers, and inputs to the mixed-f'eed 



TABLE 3.2. Index of ProducerPrices of AgriculturalProducts, 1963-83 (1963 = 1oo), 

Year Vheat Rye Maize Rice Oats Barley Potatoes Tomatoes Sunflowers 
Olive 

Oil Wine Beef Pork 
Class A 

Milk 

1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
197 
1978 

1979 
1980 
1981 
1982 
1983 

1(X.() 
99.0 

103.2 
I(X).) 
96.4 
92.3 
89.2 
M. 4 
91 8 
87.1 
78.4 
73.1 
75.1 
62.9 
59.-8 
57.1 

6..1 
70.0 
65.8 
67.5 
71.6 

I(X).) 
99.4 

102.0 
102.2 
9S.6 
96.6 
94. 
9 1.S 
).3 

".,'9 
77.9 
72.7 
81., 
69.9 
64. 6 
64.3 
54.3 
69.4 
79.7 
78.1) 
83.5 

10M.0 
97.6 

117.6 
107.2 
10(.9 
97.8 
93.4 
7.1 

1(X).7 
9.4 
S1.2 
3.5 

114.4 
95.7 
88.I 
76i.4 
67.8 
7:1.7 
8)1.4 
79.8 

10).3 

1().) 
1(14.7 
103.4 
116.5 
1)6.5 
108.4 
10171 
106.0 
105.7 
q3.S 
.862 

W.31 
111. 1 
W-1 
78.6 
81 
79.7 
89.4 
M.2 
89.3 
93.9 

100.0 
102.6 
112.9 
116.)) 
94.6 
70.6 
78.5 
82.6 
S2.1 
741 
71.3 
66.8 
68 ( 
66.3 
82.4 

1)16.5 
72.5 
62.:3 
6S.7 
65.7 
US.6 

IX).O 
100.6 
107.2 
104.) 
102.1 
74.6 
83.0 
3.0 

7.4 
73.8 
74.9 
7.3 
69.6 
59.3 
76.3 
,%8,] 

62.f6 
55.7 
71.9 
64.7 
68.4 

110.( 
84.4 

142.1 
161.8 
.87.7 
92.2 

122.9 
87.0 

109.4 
139.8 
141.3 
1134.3 
174.7 
212.)) 
163.)) 
87.5 

141.3 
115.8 
1:3:3.4 
142.9 
134.5 

n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 

I)).) 
I)).3 
103.1 
99.4 

101.2 
164. 1 
142.3 
115.1 
96.5 
87.0 
86:.3 

11)7.1 
W9.7 

111.8 
1)S.6 

1. a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 

1(X).0 
102.8 
11:3.3 
105.5 
117.9 
12)1.3 
101.1 
95.8 
91.2 
84.) 
91.1 
82.1 
84.9 
83.4 

I(X. 
9.)) 

113.) 
118.8 
105.) 
11(.3 
1(6.6 
103.2 
I(X).8 
1Us.8 
125.)) 
168.4 
172.5 
160.6 
144.7 
110.2 
122.)) 
122.4 
138.6 
137.9 
1458 

IW(X).() 
9100 
'14 

124..) 
161.3 
145.1 
184.6 
157.8 
137 
2(16.9 
217.1 
128.6 
132.0 
144.1 
23.3 
3113.6 

124.3 
13.5.2 
11.3 
136.7 
124.9 

I1W.) 
19.2 
104.9 
115.2 
119.3 
114.2 
112.2 
113.7 
129.1 
132.)) 
161.)) 
144.3 
14)).)) 
147.5 
152.3 
133.9 
143.6 
161.1 
131.7 
122.7 
147.4 

I().) 
120.4 
106.1 
109.8 
116.7 
87.8 
91.5 

111.3 
110.2 
1I1.2 
1W.9 
96.7 
96.4 

122.7 
86.4 
69.0 

114.5 
81.4 
57.0 
78.6 
84.8 

na. 
ia. 
n.a. 
n1a. 
I(X).) 
95.7 
92.6 
89.6 

1)16.9 
1()4.5 
15.1 
99.7 

122.5 
12)0.3 
107.1 
115.1 
99.6 
91.5 
8..7 
W.3 
89.3 

soutct:s:IstitutoNational de Estatisti,.a ONE). E.tati.sticas agricnolas(LislinI. earinos years. Anuarios Estatisticos; and PES t.amn estimates. 
-Or first year ofseries. 
n.a. = not amailalhl. 
Average prices to producers. with ti exceptim imilk prices, which art- guaranteed prices for lie organized zones. 3.5 perctnt Fat cuntt.t. 
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industry vwill be liberalized. Tie development competitiveof' a input
supply market should provide technical services to ftarmers to a greater
extent than at present. Except for fi.ed ingredients covered by the CAP,
imported inputs will come in without government price control, subject
only to the EC's Common Customs Tariff (CCT) on third-country trade
and to the arrangements for the transition period. They will be priced
essentially at Eluropean levels both to the i-'ner and to the country (since
CCT revenues are also part of' EC finances). The scope fbr modifing 
price signals to encourage or discourage the use of' certain inputs will no 
longer exist. 

This lack of Portuguese control over fiture farm input prices will putadditional pressure on Portuguese policies. Production technologies will
have to adjust to changing relative costs of inputs. Specific policies
facilitate these adjustnents will be 

to 
an important part of the process of' 

technical adaptation. 

Trade Policy 
Trade policy in agricultural products is an adjunct to domestic fairm

policy. Ii Portugal, a major goal of trade policy has been to raise domestic 
prices by controlling the flow of' imports, often purchased exclusively by
state agencies. Until June 1983, important exceptions to this tendency
toward high prices were feedstufls, where the supply of' low-cost coin
pound feeds dominated the desire to grow domestic fbrages, and wheat,
where the aim was loweribread prices.


Trade )atterns in agricultural products have been related 
 closely to
income growth and agricultural stagnation. Exports of' agricultural )rod
ucts have dropped f'rom nearly 5e "ercent of total exports in the mid-195os 
to about 20 percent in 1985. Wood products (including cork) and fisheries 
products, together with wine and tomato paste, account for a large part ofthose exports. Imports of agricultural products increased rapidly in the
early 1970s, rising f'ron 2o percent of total imports in 1970 to 27 percent in
1975-despite an increase in the cost of' oil imports in the same period.

Since 1975, the shar,,-of'agricultural imports in total imports has resumed

its historical downward trend. The major imported commodities have been 
corn, oilseeds, wheat, sugar, ald cotton. Imports of' meat and dairy prod
ucts have been less prominent, reflecting the policy of' importing animal 
feed and subsidizing it'. use in the domestic livestock sector. 

Trade policy in agricultural products did not change markedly with the
1974 Revolution. The objective of keeping food prices (own was met by
subsidization of' imports of cereals and oilseeds; exports of tomato paste,
cork, and wine brought in needed foreign exchange. In addition, negotia
tion with the EC on eventual accession was started within three years of' 
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the Revolution, influencing the direction of trade policy ill the agri
cultural and other sectors of the economy. 

With EC accession, a diflerent type of agricultural trade policy will be 
needed-still geared to domestic EC policy but employing diflerent in
struments and involving a new mix of' institutions. Trade %Vill have to be 
conducted )y private firms, subject to levies on imports and assisted by 
subsidies fbr exports. The internal market prices will reflect such private! 
trading opportunities. Trade ill input items will be liberalized. 

Trade patterns take on an added importance ill the context of' EC 
accession. EC trade policy discriminates according to the CAP priinciple 
of' comun1,ity preference" against nonmembers, imposing a hierarchy of' 
trade rcstriction,;. The f'uture pattern of' trade influences Portugal's ex
pected :avinents to the EC. Changes in trade policy, specifically the 
liberiizatin of' trade with the EC, including Spain, is likely to cause 
shifts in the recent trade pattern. These changes could aff'ect exporting 
regions such as the Azores. They could also affect Portl'gal's agricultural 
processing and marketing industry. Trade with Spain is a particuilarly 
sensitive issue, and the relaxation of'conti-ols during the transition period 
could initiate trade flows in both directions. For sensitive commodities, a 
monitoring system has been set up to allow Portugal and the EC countries 
to regulate rapid changes iii trade flows during the transitioi, period. It is 
also likely that there will be some reoiientation of' Portuguese exports as 
market access in Elurope changes. Finally, transition arrangements ex
plicitly require certain ehanges in trade flows (fbr example, an increasing 
minimum share of' grain imports has to come fi'om the EC). 

The liberalization of agricultit'al trade-increased participation in im
porting by private firims, greater involvement in domestic markets by 
private firms, relaxed price and margin controls, and the use of' the pri
vate sector fbr policy implementation-could have a significant impact on 
trade patterns and levels. hmt effect, the loss of the ability to discriminate 
between domestic and other EC sources of' supply (except fbr health 
reasons or its part of' the transition mechanism), together with the i'educed 
role of' the parastatal agencies ill trade, will open up the Portuguese 
market to a much wider range of products. In turn, Portuguese products 
will find easier access to otheri markets in Europe. This prospect places a 
much higher premiui oii the ability to grade, prepare, label, pack, and 
advertise farm products at home and abroad. Public and private invest
ment and organizational skills will be required to meet this challenge. 

Public Investment Policy 

The provision by the public sector of' capital inputs fbr agriculture 
includes electricity, roads, irrigation schemes, and training and extension 
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services. Tliese investments ficilitate private investment activities; they 
also allow fir planed changes illregional activity and influence inCome 
distribution. Public investmiients in agriculture are Car'ied out by the 
Ministry of Agriculture. the Ministhv of, Public Works. ths NIinistry of' 
Energy, the local aumthorities, za1d other goveri'lient agencies. EIhIrts to 
coordinate the various investment activities are made 5', the CoIiss6&s 
de Coordenaq'ao legional (CCRs). These regioial coordiirinating Colllit
tees work with ti regional airills of the cciitral government and vith the 
municipalities. There is ,ii ear-eut allocation oifecision iaking authori
ty between the central miniistries and the local authorities. Central gov
ernnent agencies providc miiajor inivestnienits, such as large-scale dams, 
iniaill
roads, an(d the long-distance electricity grid local authorities pro
vide aid maintain f'eedi roads, h wrvoltage electricity lines, and other 
local extensions of the national sVstVis. The M inistry f Agriculture pro
vides extension and trai|im sc vices as well as the agricultural toni po
nient ,'vate'-iiiago'iie|I systeiis, such as irrigation (ities. The finds 
of local atuthorities, fromilocal taxes and license Iees and It-oil a transfer'of' 
central fI|ids, are also used in part for public investment. 

Because of the rapid rise in go vern net oitavs fbr price supports and 
input subsidies, the allocation of public funds to agricultural inivestment 
has lagged in retee| y'ears. Table 3.3 conitains the development and ill
vestment budgets ' agrium ltni'e I')" the years 198o through 1983. The 
developmenl budget did not grow during that period. Agricultural spend
ing incrieased in current escudos) whlen allocations to the fisheries sector 
were cut back in 1981 but lost grounld to both fisheries and inflation ill 
1983. lie donminance of' 1relatively simall umler of'large public wNorks 

TABLE 3.3. Agricultural l)('eopment and Inuestioent Budgets, 198o-83 (in 

Million of Con tos), 

Budget 1980 1981 1982 1983 
Develo nmen 
Agriculture 5,56- 7,096 7,626 4,660 
Fis heries 3,148 45 37 3,007
Marketing 450 339 487 186
Research 234 240 140 480
Total 9,396 7,720 8,2W() 8,333
Inuestment 
Agriculture 1,470 2,881 5,724 7,272
Marketing 272 301 532 63(0
Research 	 709 51 567 4113
Total 	 2,451 3,233 6,823 8,315 
sto'iw:rs: World MinikAgrictihura] S,o .Survy;dITES team i-stimnau-s.'A mni v(ptllli'I , in1953.hitw- cimr-:,'' cuticlalg'I,(XXi 'lldou . Ilie rateiir escuhioad doiars wa EscI(Xi $US. ipet 


I;	Ilivrefic I wcicnd%%aSU S 9.4:3. 
h'Pi graMaM(t' ic,'-stic h-c e Deperas (It Demstwvri{t vStimllIIIos vhtcr'o da Admriistra,i Cenral (VI ).s)., Program ]InN do St,lorI~npresarial do Eslado (IISEEr). 

i,t
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projects, such as irrigation systems, relative to marketing and research 
spending is an issue that will lecomiie more critical in light of EC acces
sioln. The investment budget of'the statu ciiherprises has shown a tenden
cy to rise, mainly as a result of i.''A( iii'C stieit. 

Puiilic investment polcy is destio(ed to uindergo rapid change as a result 
of the recent EC accession. !iC l'ochiber states have argued that Por
tuiguese agriclttliv \%ill require a larg'er injectioll of iicvestineut fiuids if it 
is to develop its potential and comlpete with the fatI'sectors ill other 
member countries. Under EC regillations, Such investnceut cannot be 
stimulated through price levels higher than those in other EC countries; 
instead it must come through subsidies to private investors or through 
public investment activities. The E(" thus has allocatcd 7oo miillioic E(Us 
over a ten-year period, iq86-96, to bc matched with Portuguese invest
menit fiuicds and dispenised under a special developiie ltprog.ram for agri
culture. This Specific Fund will increase signific'antly capital spending on 
project-related investment by the central govern intit. The issue of, the 
distribution of the funds is one of the key questions foriPortuguese policy. 

Such investment decisions have a close link with ftctor market policy. 
discussed in the next chapter. Public' iiv('st int, government grants fbr 
private investment, interest rate subsidies, aittl land and lahor market 
policies are often disc'ussed togetler as stiuictiral policies. The EC pi'a
rides some strutiral support fiol tl t giuidance sectioni of its Farm Fund 
as well as fi'om its Social and legionatl toilds, but it has not developed 
significant policies to control, direct, or improve the working of land, 
capital, and labor markets iinrural rc;as. Siiclh policies remai largely the 
province of' national gov'ernments, although national policies in these 
areas too have to observe general EC IuilIes on competition and particular 
regulations oii structural policies. 

Portugal and the EC 

Portugal applied to join the EC in March 1977. The applicatioii was 
seen, within and outside Portugal, as a ieans of'strengthening the demo
cratic process initiated iin1974 nd1 as all aflhl'Iiatioii of the desirc to 
modernize the econiomic systemi. The move was welcomed by EC ecmo
bets, and negotiations opened ill October qT,'. Pwctugal, as a member of' 
the European Free Trade Association (Fvr'\), had experieiiced a degree 
of' integratioi with other Eu'opeac ccciitries thrlohig industrial tariftt 
reductions. A treaty that Portugal siglc'd with thtEC ilicj72 vcisaagCd 
the dismantling, by 19, f trad' barriers limiting Poritugal-EC trade in 
industrial products. But melucbership inthe EC was r'cognizcit as iinvolv
ing much more than free tride in maiufactures. 

As a major trading hloc, tlte E( : flits consideiahe clout in global com
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Sercial andCiilon eta,'' discu ssions. As a political entity, it i ncr 'asiigly has 
been coordinating its members' ap)proaches iin international afliurs, with 
regular consultations ainiig foreign ministers being seenI, particularly by
the smaller members, as a way to influence world aflihirs. Because EC 
menlberslip is restricted essentiall to Euiropeall democracies, accession 
reinfbrces the commitment to this political system in Portug'al. 

Although it is ciitheri a unified illarket stripped of national barrie rs nor 
a supeniatiollal f'ederation of states, the EC impinges oni many aspects of 
comIIerce and policy iaking for each of its members. Funds are a'ailable 
to support EC initiativ's ill social and regional aflairs and in general 
econoniic development. Extln.sive mnletary cooperation has evo lv'ed 
among illembers states, with the ulrlropean .Moietarv Systenl (EMS) fbr 
exchange rIate staililiziatioil and the ECU fbr accounting transactions. The 
Treaty of' Rome (1957) specifies riles of' competition, grants tile right of 
business establishment ill all parts of the E(C, and mandates liberal capital 
and labo movement. Coimmercial arrangtnents with third countries are 
handled largely at the EC level and include the Lontle Agreement with 
many ldevelhoping cuntries and treaties of association with most countries 
i) the Mediterranean basin. Memhership therefore toluches all aspects of' 
econoiflic and political life foi those who join. For Portugal, in particular, 
this degree of interdepe.dence widh othoter European countries will be a 
IMajor' new departure. 

The EX" has a well-defined enlargement process, uise1 first ill the acces
sion of' I)enark, Ireland, and the United Kingdom, in 197:3, and late' ill 
the enti'v of (reece. in 198 1. This process is designe'd to minimize (isrip
tioil of the existing coil]llnliity. 12 (,fl*ct. each new member' has to adopt 
the acquis (';llunaofair,-th(' aciumulated regulations and practices of 
the EC-irrespective of' the member's views oil their appropriateness. 
Fo)llowing this principle, negotiations are t('hical discussions on tile
 
milor chaniges neieded in EC inst ulents to incorpo'ate the new inem
ber and oi other clanges, oftenl major oils, i'equiredl in tie member's
 
laws to adopt EC regulations. ']here is, of' course, sole give-and-take, 
arising f'o21m political dliscussions. which call oe 'icle tile technicalities. 
But tile one-sided Ilatlie of' the n'gotiations is accepted by all parties. 
Once membership has been achived, the new member Call use its posi
tioll within tile EC to Ilolif" rules and regulations; as an outsider, it has 
n1o SIuicll power. 

In tile Polrtuigal- EC negotiations, agreement was reached oil tile terims 
of'accessiol illnid-1985. The treayl was tile" ratiled by eacll I"eieme's 
parliament. Portugal eite' ed the EC on January i, 1986. 

Policy and Price Transition 

Following accession, policies pursued by Portugal toward the agri
cultural sector will be constrained by the operation of' the CAP. A transi



53 Commoditil Policies 

tioii period of up to tell years, designed to ease adjustment ill commodity 
markets, will determine the harmonization of prices and policies. lDuring 
this period, finnds will be available f'roii the EIC to assist in the structural 
adjustment of Portuguese productioi and marketin g processes. Several 
aspects okthe present marketing struictiire will be modified to accord with 
EiC rules, ill addition to the harmonization()I of prices.

Two types of' transition iive l)eeii negotiated for the harmonizationl of' 
Po;'tiglicsc agricultlral prices and policies. Tllc first is a classic transition, 
lasting seven years, to be applied to products for which there is nio Por
tuliese production or for which no proldems exist in the inodificatioil of 
present marketing arrailgciiclits. Sigar, oils and fits. processed frnits 
and vegetables, shccp and goat meat, and a iumler of' minior products 
will fbllow this classic transition to harmonized prices. An accession com
pensatoiry alliolllt (ACA) will b levied on trade into and out of' Portugal 
to maintain the price difler lice appropriate to the \'ear of' transition. If* 
Portuguese prices aie abo'e those iii the EC, the ACA will act as a tax oi 
imports and a subsidy for exports. If* Portuguese prices ;ur'e below EC 
prices, the ACA will act as t subsidy fir imports and a tax on exports. The 
subsidies will be paid to Portugal fiom EC Ilnds, and the taxes will be 
paid by Portugal into the HC cof 'rs. 

The second type of'transitiol will be ulsed fIr all conmodities for which 
significant changes in marketing practices or institutions will be needed 
befbre Portuigal can operate the mechanisms of the CAP. A two-stage 
transition, it will allow fort a first stagc, of' up to five years, during which 
marketing improvements can heiundertakeii. unds ai*e a'ailahle for this 
purpose as part of the EC structural prograi'i. Price hariionization is 
generally not requird iin this stage. No payments off levies to the EC 
need to be made. and export sil' idies will be financed by the Portuguese 
govermlent rather than b the EC. During the second five-year stage, 
the price hai'monization will continue much as it would under a classic 
transition. ACAs will be defined and paylvnints will he made to and by the 
E in the sane \\it\. as with single-stage commodities. Two-stage prod
ucts include milk aind milk products, ccreals, rice, fresh fri its and vegeta
bles, wine. be, F.pork, poultry, and eggs. All the commodities analyzed in 
this book. except si gar, mehos, and tomatoes for processing, will be 
subject to the two-stage type of' transition. 

Price llarmonization 
Ihe transition period (hlef ies the timi(-pati oof'price harmion ization. 

Portugal's treats' of accession specifies constraints ,on the path of price 
harmonization dl)ending oii the relationship between EC and Por
tuguese prices at the ( ate of accession and the type of transition arrange
ment. For two-stage products whose Portuiguese price is above that of the 
EC, the price rise in escudos during the first transition phase must not 
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increase the Portuguese price expressed in ECUs-even if' the ECU 
price in the EC increases in that period. This restriction is designed to 
narrow the gap that must he phased out during the second transition 
stage. If*the CAP price is reduced during the first phase, the Portuguese 
price (in ECUs) has to be reduced equally. Ill the event that the CAP 
price reaches the Portuguese price during the first stage, it establlishes 
the Portuguese price. Any gaps that remain at the end of the first stage 
are phased out in five equal .;teps in the second stage. 

For classical commodities whose Portuguese price befbre accession is 
less thani the EC price (no classical commodities have prices above the EC 
price), the price rise in escudos has to take into account both a transition 
step and any rise in ECUs in tile rest of the EC. If'no significant dif
ftrent! in price levels exists at the time of entry, the price harmonization 
can take place at once. 

The process of harmonization affects the Portuguese price structure in a 
number of' ways. The prices of commodities at the wholesale level are 
likely to change with the adoption of' the CAP. This policy operates in 
general at the wholesale point by influencing either the cost of' imported 
commodities that compete with domestic output or the price of' surplus 
l)oducts through intervention buying or export subsidization. For exam
pie, the prices of* wheat, corn, dairy, oilseed, )eel*, pork, lamb, and 
poultry products will all Ibe constrained by the availability of f'oreign
Supplies in the main consumption areas. The costs of these imports will be 
influenced directly by the threshold prices (if' imports come f'rom third 
countries) or b the market prices in other EC member countries (if' 
imports originate there). 

'To predict wholesale price levels in Portuguese markets, the following 
assumptions are used in this study. For commodities presently in surplus 
in the EC (wheat, beef', and dairy products), the Portuguese import price 
will be the EC intervention price plus transport costs from major EC 
ports and unloading costs in Portugal. For commodities currently in defi
cit in the EC (corn, lamb, and oilseeds) and for those with ii'egulam' exhort 
supplies (pork and po)ultry,), the dominant price will be the threshold, or 
border, price as set under EC rules, again including unloading costs. 
These support prices put a floor under Portuguese wholesale prices and 
act as the main price support mechanism. Portuguese price levels could 
rise above these support levels only if'world prices were to rise rapidly. 

Farm prices of' grains aire assumed to be influenced directly by support 
mechanisms in the wholesale markets. The farm-level price is set equal to 
the wholesale price minus a transportation margin. The CAP regime fbr 
oilseeds works through subsidies paid to crushers in order to encourage 
the purchase of' domestic production and to allow crushers to ofler a 
higher price to farmers. The subsidy is designed to assure the target price 
at the farm level while permitting purchases fiom world markets to fill 
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residual domestic needs. Consequently, it is assumed ill this study that 
producer prices will move to the CAP target price level and that imports 
will be liberalized. For beef and lamn), there arv assumed to be fixed 
intervention prices at which the intervention agency will bl\' carcasses. 
Usually, market prices for better qualities off meat will be above these 
floor prices. 

The change ill wholesale prices is expected to trigger price changes at 
other levels of the marketing chain. The aim of tile CAIP is to influence 
fl-level prices through support of the wholesale market. Currently, the 
farm-level prices of 'grains, oilseeds, and milk are supported in Portugal 
through the buying policies of* EPAC and iAPO and tirou igh tile mnediatioln 
oi the dairy cooperatives and their unions. Assumptions about the flutre 

price structure must take into account the marketing system changes that 
are likely to accompany price movenents. 

It is assumed that the coopt ratives in the milk sector will continue to 
pay a it birifoprice to farmers for raw milk, even though the CAP has norn 
mechanism to enslre this outcme. The relationship between whoksale 
prices and other prices in the marketing chain will depend oil competitive 
conditions and government reguliations in the marketing chain. One 
ight, for instance, assumne that noncompetitive elements in the market

ing sector Could capture gai us arising froin higher wholesale prices and 
pass down to ftrimers losses arising CroCiwholesale price decreases. Alter
natively, intense competition among marketing firms could keep margins 
steady aud pass all gailis to farmers. Rather thai p)rcju(lginlg the degree of 
competition in the absence of detailed information about fitutre structural 
changes, it was decided tC use a relatively neutral assumption. Percent
age margins were assumed to be constant ill the absence of,,ther informa
tion, implying that prices will change in the same pr,,portiol at different 
levels in the marketing chain. A wholesale price change of' 5 percent is 
thu~s assumied t, imply a 5 percent change in all other related prices in the 

system. 

The Price Gap at Entry 

The ratios of' Portuguese to EC price levels lr each commodity have 
var'ed over time. Portuguese price levels ill 1978 were somewhat lower 
than those II the EC. The redluction of real prices in the EC combined 
With the appreciation Cf* the real escudo relative to, the ECU (that is, a 
depreciation C)f'the nominal escudo siwer tha inflation diffWerences) led 
to an increase in the ratio; sulbsequent Portuguese prices were thus gen
erally above those in the EC. This shift was accentuated by Portugal's 
decision to raise supp)ort prices tollowinig the removal of subsidies in 1983 
and by a rise in the real escudo-ECU rate in 1984. llence, accession 
brings tile prospect of*real price declines for several comiilodities. 

Levels o,"CAP and Portuguese prices at entry give an indication Cf the 
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likely direction of'price changes ituplicd1 I)y netershi. Tal). 3.4 shows 
the Portuguese and EC prices for the corn nodities covered in this study 
ill19 8 4- 8 5 aid 1985-86. The assumlption has been made that Future 
prices will fidlow a ,moderate path, not 11llN compensating any member 
state fr inflation experieicecd in the past year. 
The harmonizalion of prices is toward EIC ]eve s translated at green 

rates. The aetnal leve] of'prices obtaining in Portugal at anv given time is 
thus dependelit oil the green rate in force. The initial greell rate was fixed 
on March 1,1986, at the prevailing market rate between the escudo and 
the ECU, and this green rate will be applied to all the prices fr the 
marketing year 1986-87. For conl'enieulce, it is assumed that in later 
years the green rate will be determined at the start of each calendar year 
but will not apply until the start of each marketing year during that 
Calendar year. Tle market exchange rate fi'om which this green rate is 
derived is one that is assmled to Just ofEset inflation difleren'ntials since 
1983-tlat is, a (cnstatt real exc'hange rate lot- the escudo against tile 
ECU. 

Portuga will have sotc limited flexibility itl influencing how 'hst the 
gree) rate adjusts to the escudo's market rate of exchange with the ECU. 
Portugal could choose to enjoy Sot)e E('-financed import subsidies on the 
major grain and livestock imports (fr'om both the EC and third countries) 
by delay ing tile deprteciation of its agriecultt rate of exchange. The 
assuitption has bel made that atv new dive-gence between greenI and
 
market rates \%ill be reiloved within the two ftllowing marketing years
the informal agreen it )t that teillbers of'the EINIS are supposed to follow 
itl similar circumnstances. Under this assumption, any new import sub
sidies that arise willIbe phased out within two years. 

Future CAP Prices 

The level and direction of movement of real CAP prices over the dec
ade will have a iore enduring impat oil Portugiee agricultue than will 
the price adjustments required overIthe transition to close the price gap. 
E C prices are a comlpiomise alliong mcliber eiContries with diflering
attitudes and ecotiotitic situations. They reflect, ill particular, the great
political difl1Cultv expiC, ced in the EC of reducing nominal prices, 
event of coml odit ies in significant surplus. The moderate price policy 
espoused by the EC Commission r Man' Vea*s aind reluictantly agreed toit55 
by metber countries involves itsitg inflation to reduce somewhat the 
effective purchas in g power of'agricultural products. 
The modernization and initensification of'EC agricultiure, however, has 

led to greater outpit-even il th ieLilce of gradually decliting real prices. 
Moreover, manipulation by muetiiber countries of the green rates of ex
change has ineant that in sotue Comtries real prices have risen fbr limited 



TABLE 3.4. EC and PortugueseSupport Price Levels, 1984-85 and 1985-86 (in ECUs per Metric ton) 

1994-&5 1985-86 

Com ity EC Porttigal Perctnt EC Portugal Purrcitt 

Wheat 182.73 291.18 159.3 179.44 295.62 164.7
Wheat flour 382.42 347.50 90.9 376.68 388.72 103.2 
Barlev 182.73 256.07 140.1 179.44 266.42 148.5
Maize 182.73 274.05 150.0 179.44 281.02 156.6
Rice 314.19 345.88 110.1 320.47 341.43 106.5
Milk, mainland 274.30 353.76 129.0 278.40 3S.66 137.1
Butter, mainland 3,197.00 3,162.57 98.9 3,132.(X) 4,188.72 133.7
Skim milk powder, mainland 1,658.80 3,618. !6 218.1 1,740.40 3,753.74 215.7Milk, Azores 274.30 250.53 91.3 278.40 260.83 93.7
Butter, Azores 3,197.00 2,899.39 90.7 3,132.(X) 3,959.79 126.4 Y
Skim milk powder, Azores 1,658.80 3,027.66 182.5 1,740.40 2,879.96 165.5
Beef 3,439.50 3,282.0() 95.4 3,439.30 3,391.25 98.6
Sheep 4,280.40 4,280.30 100.0 4,280.40 4,280.51 100.0
Poultry 1,966.84 1,764.60 89.7 1,892.93 1,974.03 104.3
Tomatoes 100.20 56.85 56.7 97.19 53.88 55.4
Wine 3,170.00 2,060.00 65.0 3,170.00 2,060.( ) 65.0 
Sugar, refined 534.70 663.68 124.1 547.80 742.40 135.5
Olive oil 2,276.20 2,034.61 89.4 2,276.20 2,034.61 89.4
Sunflowers 582.20 481.95 82.8 573.50 564.57 98.4 

SOt'R(:t-: PES team estimates. 
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periods. These forces have exacerbated the I)rol)leIils of financing the EC
agricultural spending and intensified eflorts to control it. The central 
issue, for present purposes, is whether real prices wvill be cut enough in 
the future to contain budget costs or"whether more funds Nwill be fbund to 
enable present price levels to be maintained. It is assumed, for the pur
pose of projecting future CAP prices, that there will be continued real
decreases in agricultural prices in the najor nember countries over the 
projection period. The implications of, this assumption are discussed fiti-
ther in chapter 12. 

The projections offluture EC price: and tie exchange rates necessary to 
translate CAP prices into Portuguese curreicy involve the fbllowing 
steps: projection of inflation rates fbr the United States, for long-standing
EC i.embers, and fbr new entrants (Portugal and Spain); projection of' 
exchange rates vis-a-vis the dollar for EC members, new entrants, and 
tile ECU, on the assumption of' no change in real exchange rates; projec
tion of market exchange rates fbr the ECU and of' gr'een rates, assulling a 
two-period lag it adjusting to market rates; and calculation of EC price
changes under the CAP, which will give no real price inerease in any 
counetry. 

Table 3.5 summarizes the projections of Portuguese exchange rates fbr
the ECU and Portuguese inflation rates to 1996. If'one assumes that 
inflation W\,ill be about :3.5 percent in the strong-curren\c' mnetmber coun
tries, price rises in ECUs of' about 3.5 percent cai be acconmodated 

TABLE 3.5. Exchange Rate and Inflat" Assumptions in 'rice Projections,
 
1984-96
 

ortigmtse Ecudo/(Grtcn ECUInflation
 
flat(. Esctdo/l,'C U 
 Market t.;rvvi

Year W'crctil) .Market Ita1 lat't Rale 

1984 28.92 1(18.84
1985 25.(X) 119.65 -

1986 20.(X) 1.12.0 150.44 153.851987 19.(X) 161.28 175.22 166.3031988 18.00 180.83 201.29 191.911989 17.() 201.22 229.30 219.171990 16. 0 222.19 259.00 248.211991 16.00 2,:3..1 290.09 278.9.11992 16.(X) 266.90 324.91 312.461993 16(X) 292.81 363.92 350.011994 16.(X) 321.45 407.63 392.091995 16.00 353.09 456.59 439.221996 16. M 388.08 511.44 492.04 

-oIIr.:= PES stimaItes.- = not ap~plicaleh.. 
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without overcompensating for inflation ill ali' ieih)el cotiit~y. Similarly 
a zero ECU price increase xvill traislate into a zero nominal price increase 
in these strong-currency countries. It i.; likely that for the coniiiioditics in 
surplus, which inclhde grains and dairy products, the price changes vili 
be kept to tile lower end of this range. The result will be to put downward 
pressure over ti tue on niiost real prices for agrieultural Commodities in the 
EC as a whole. 

ll)licationsfor Portuguese Prices 

The projections of CAP price trends and of' exchange rates for the 
escudo g,ive an indication of' the CAP price with which Portuguese prices 
will have to ha-Inron ize (lhiri ng tlie t ran sitioni period. Table 3.6 shows the 
projected trends in real prices for selected Coinmodities iilPortugal, as
smiing where ,p)liMopriate a five-year p'ice-adj list III el it period bei nning 
in 1991 (the onset of the second stage of the transition), drinlg which the 
price gap between the EC and Portugal will be reduced in five equal 
steps. At the end of the transition peiiod, however, the price level in 
Portugal wil! remain somewhat helow lie fi ill E C price converted at 
niarket exchauige rates as a rest It of the lagged adjustment (if'greenl rates. 

The intention of the transitioi peri(d is to allow for a i iooh adjust
01ent of' nominal prices so as 'lot to cause too rapid changes in private 
profitability. Unlortunately, th.:lprocess does not gtarantee at siooth 
trend in real prices. For several major commodities, real prices will tiall. 
But some commodities xvill stiffer a rapid decline in deflated prices at the 
early stages of' the traiiitioli period. 

Conclusion 

Several important conclusions for the evolution of Portuguese price; 
emerge from the discussion in this chapter. rie rapi(d rise of real prices iin 
1981-83 has left the Portuiguiese prices of'solne coinlood ities at tile time of 
eutr into tile EC well above EC levels and hence has complicated the 
process of harmonization fromi those levels. The expected f1Il in EC I-eal 
price levels during the transition decade accentuates the required dowu
ward trend iin Portuguese price levels. A Portuguese decision to force 
green rates to lag b ehind market rates would tend to cause a sharp (Idtcliiie 
in real prices early in the transition period. A sillooth transition of' noia
nal prices would caulse shiarp changes in real prices and hence short-term 
difficulties for particular sectors. (e'eal and dairy sectors are like!v !o 
suffer the mlost seriotis declines in real prices, both )ecause theyIh,\ c 
hellefited iliost fi'oni recent Portuguese price increases and because they 



TABLE 3.6. ProjectedReal Pricesfor Agricultural Products, 198,3-84 to 1996-97 (198.3 Escudos per Kilo'gram) 

Skit,
i-t \Vht)n ,atl'. fi,r \Vhlzt-a Skin Milka l M ill, M ill, I'o wkh r lIitttr (: t ... .Sldrk,.i Y,,r \Vh*,..,lt 1F r ( :,,, Bjrleyv Hac" Stllinl iStlli, l Milk Bwtttr 
 Pm\d,hr (Ch ( Azr., Azr, l iAz,,rt.s
Azor-) 

1983-84 23.X 22.00 2:3.00 19.50 22.32 13.80 16.4(0 26.46 248.00 277.0( :378.00 18.74 231.79 227.371984-85 25.75 30.73 24.23 378.0022.64 :30.59 17.10 2:3.50 :31.28 279.67 :319.96 :396.42 22.15 267.741985-86 2:3.37 30.73 22.22 21.16 26.99 21.71 21.41 256.40 :396.423(1.17 :331.14 296.75 370.73 20.621986-87 267.74 256.40 396.4222.56 29.66 21.44 20.:3:3 26.05 21.10 21.25 29.12 :319.61 286.42 :367.56 21.77 227.67 :313.04 370.731987-88 20.32 26.72 19.32 18.:31 2:3.47 19.09 19.-45 26.23 287.9(0 258.00 :331.09 20.10 219.75 302.141988-89 19.70 25.91 18.73 17.76 22.76 18.59 19.16 367.56
25.44 279.19 250.20 :321.08 19.981989-90 19.07 25.08 18.1:3 17.19 22.:38 18.05 197.95 272.17 331.0918.76 24.62 270.21 242.15 310.751990-91 18.46 24.27 17.55 16.64 22.09 19.82 191.96 26:3.93 321.0817.51 18.:3:3 2:3.83 261.54 2:34.:38 300.78 19.67 185.78 255.441991-92 18.95 23.87 20.58 310.7517.47 2:3.92 16.20 16.95 22.49 258.41 21:3.75 281.:38 19.53 179.821992-93 17.05 2:3.79 18.:34 15.97 24.:39 14.44 15.05 247.25 300.78 

1993-94 20.93 243.74 179.70 26:3.81 19.:33 2(19.75 248.41 281.3815.55 2:3.94 16.51 14.77 2-1.87 1:3.00 13.55 19.67 232.55 149.:31 249.60 19.1:31994-95 14.83 24.05 175.7(0 233.74 263.8115.62 14.2:3 25.:3:3 12.30 12.83 18.96 227.33 1:30.69 2:38.13 18.94 145.31 222.551995-96 14.83 24.X) 15.62 14.30 249.6)25.79 12.30 12.83 18.75 225.31 123.41 228.891996-97 18.75 126.69 217.:3:3 2:38.1314.96 2:3.79 15.77 14.42 26.25 12.42 12.96 18.56 223.31 121.79 221.43 18.56 119.41 215.31 228.89 

Marke~t 1'(-.tr B('cef, l.ndlll PTI~ Sugaroulat it., W\inlt- Bt-tt Whi'.NSiigztr Po€tahtv, M| ']lm Sunlfl.... . r, 

198:3-84 :330.88 360.00 156.00 5.20 182.17 4.48 58.69 15.001984-85 290.23 :378.52 156.00 5.03 17.30 35.00182.17 3.62 58.691985-86 268.09 338.38 156.00 
15.00 17.:30 42.624.26 162.85 3.23 58.69 15.00 17.301986-87 258.76 333.13 44.63148.72 4.65 168.14 3.18 55.62 15.00 17.301987-88 2:37.75 :306.09 1:38.70 4.69 38.74161.59 2.92 49.11 15.001988-89 235.17 :302.76 1:39.38 17.30 36.365.05 166.79 2.89 46.61 15.00 17.30 37.031989-90 232.16 298.89 139.77 5.38 171.44 2.86 44.07 15.00 17.301990-91 229.20 295.08 140.16 37.805.71 175.9( 2.82 41.60 15.001991-92 248.06 291.60 138.99 17.:30 38.506.02 209.68 2.79 39.21 15.00 17.301992-93 246.17 287.20 136.55 38.696.30 205.52 2.74 :36.76 15.(W 17.301993-94 251.62 282.91 38.61134.75 6.18 201.44 2.70 36.21 15.0(0 17.301994-95 257.94 278.66 134.49 38.316.05 197.45 2.661995-96 264.28 274.49 35.66 15.(X) 17.30 37.851:35.67 5.93 193.54 2.62 :35.131996-97 268.98 270.38 15.(W 17.30 :38.131:37.03 5.82 189.71 2.58 34.60 15.0(0 17.30 37.57 

,(it H, F: P IStt iji tIj.IIIt.
\'.W ar, -xiiiss, iin l'sudinm"i)rics tt.lper h t-zr olitr'. 
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produce the commodities in chronic surplus in the EC. Livestock pro
ducers (except dairy) and tomato and sunflower growers seem likely to 
experience eventual real price gains from memlbership, although pork, 
poultry, and beef producers will sufler a short-term initial decline in real 
prices. The implications of these price changes for agricultural system 
profits are discussed in the next two parts of the book. 



4. 	Agricultural
 
Factor Markets
 

by Eric Monke 

This chapter describes the markets for labor, capital, and land in Portu
guese agriculture and justifies the particular ftctor prices used in the 
analysis of' private and social profitability later in the book. Market prices
for labor and land are readily observable, and private rates of' return oil 
investment can be calculated fI'om capital stock and factor income data. 
But estimation of social prices is a more diftlctilt exercise. Given stifficient 
information, social prices would be calculated from a general equilibrium
model, in which world prices for tradable outputs and intermediate in. 
puts 	would he used to determine domestic factor prices. Policies (and
market failures) would be revealed as the instruments that cause private 
prices to (liflir from their social opportunity costs.
 

The approach used less direct. Social
here 	is prices fi" filctors are 
determined instead as residuals between private market prices and the 
effects of'policies. The first three sections of the chapter use this analytical 
strategy for the labor, capital, and land markets. The strategy is particu
larly helpfhl in assessments of' the impacts of*factor imarket policies on 
factor market prices. The indirect efllcts of' policies oil factor prices
distortions in the output markets and intermediate input markets and the 
cross-etlects of' fictor market policies-can be considered only (qualita
tively. As a result, profitability analysis must emphasize sensitivity of' tile 
results to changes in tile factor price estimates. 

The fburth section of' the chapter projects factor prices for the 1986-96 
transition period. The labor and capital markets are linked across the 
agricultural and nonagricultu-al sectors. Agriculture's share of total labor 
and capital supplies is relatively modest, and these tilctor prices can be 
considered exogenous with respect to developments in the agricultural 
sector. The presence of' integrated labor and capital markets complicates 
tIle projections because their factor price changes will be influenced by
the economywide 1)attern of' investment and trade flows that results frol 
EC membership and by the conduct of domestic factor market policies.
Specific changes in agricultural commodity policies will have their prin
cipal impact on land prices. 

A further complication arises becauses EC member countries retain 
substantial autonomy in factor market policies and guesses about domes
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tic policy responses to EC acession are hazardous at best. Inl Portugal, 
capital markets are the most important factor markets in this regard. 
Credit controls have been the primary instrument to limit inflation, and 
future use of these controls could continue the sul)stantial distortions 
already present in the credit markets. 

Labor 

Daily wage rates for adult labor iin agriculture are provided in Table 
4. 1. Reported wages are higher in the northern and central regions than 
ill the southern regions fir most years, but the data exclude social security 
payments b%' em loyers (24 Percent), which are more prevalent in the 
southern and central regions. Although the data reflect only modal values 
and relative regional wage rates show some variation over time, the dif
ferences are not large compared to the likely costs of migration. The labor 
market appears to be reasonably well integrated in a spatial seuse. 

TABLE 4. 1. Agricultural Wage Rates. 1965-83 (in Escudos per Day) 

Adult \t.ell 

Adult .Adult Southern ' Northeri Cenitral 
Year \%(lew Mcno IRgiownO Ih/igi s' flegiinsd 

1965 21.6 35.8 30.8 343 37.8 
1966 24.8 41.7 36.0 39.5 43.9 
19537 27.3 45.7 40.7 4:3.5 48.0 
1968 31.7 54.2 48.1 51.5 58.5 
1969 34.8 59.1 52.8 59.1 61.0 
1970 38.2 66.2 58.8 67.9 68.1 
1971 44.6 74.7 68.9 75.4 75.7 
1972 49.0 83.6 78.6 82.6 84.6 
1973 56.0 94.3 89.1 93.8 94.4 
1974 77.1 123.0 125.0 118.9 116.6 
1975 115.3 152.0 161.6 139.3 143.4 
1976 115.3 175.0 174.5 161.4 170.6 
1977 1,tl.0 201.1 187.0 188.4 199.1 
1978 161.2 226.9 192.9 239.1 239.5 
1979 191.3 277.5 241.7 295.2 286.6 
1980 232.2 323.6 299.1 331.4 343.3 
1981 330.6 4:37.8 460.2 478.5 451.4 
1982 419.6 .544.9 496.5 581.8 535.4 
1983 488.8 638.1 n.a. n. in. 

so u I'tittislica (INE). Agricolas ([.isIool). varilis years.ilF: instituti Nac'ioial d' Estatiiticav 

oIa. not1 av~hibiv.
 

, A iithin tlic matr e( of' fif hftenrep!o li g regions. E I t ihdes Lkislon, Saotar tlin, and St-tobal. A ll wage data 

excliili social itecurity alndother persoonl ixpedlituihresthat might be mad' hy iiiiiihuii.rs. 
hSoiihern region wage raites art- arithmetic aerages for iteja, Evi.ra, tFaro. aiii Portalivgr. 
,Nitrtheri region wage rates are arithinttit avirags f it Braga. iBraganc'a. Piorti. Villa do Cast.ll. and Vila 

Real. 
'lC'ntral regilli wage rates are arithineti averagis fir Aveiro, Casteli Btranco.i,Coiilra, (ijarda. iAiria, aid 

Viseti. Leiria tala(;ire e.xcludel after 1979 bcaius. if the livhelipinit-n of large anioialies iul reported values for 
wage. 

http:iiiiiihuii.rs
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The most significant change ill nominal wage patterns has been an
increase in the wage rates for women relative to those fbr men. Between
1965 and 1973, WoIien's wages consistently averaged 6o percent of' men's 
wages. I1 1974, the ratio began to increase rapidly, and since 1977 wom
en's wages have remained at about 75 percent of men's wages. The rea-
Solis fi this increase are uncle'ar. The change coincides with tile i llpeinentation of miniiill)ii-wage legislation in 1974, Which PrOVided eqial
w"ages for both sexes. Ti legislation might have raised women's \ages,particularly in thI lower-paying sout,'rn regions. This effiet couiid only
have been temporary, however, because ,iniminin wages are currentlyvI
well below market wages in most areas. A more significant influence olrelative wages could have resulted firom the eflect of emigration on rural
labor supplies. Sexual division of'agricultmral Iailoi used to ibe common in
Portuguese agriculture, but with tI e growth of offlfarm employment op
portulities the ro1e of wo agricultural work has expanded. Asim in 
consequence, woiimei's a wage rates would be expected to rise over time 
relative to miiei's wag( rates. 

In the South. the prominence of' hired labolr means that \wage rates
provide a good indicator of' tihe market cost of Ia or. But in the North, the 
use of observed wage rates as the market price fir hired labor rnight be
incorrect because fi 'In labor is pr'vided predominantl bylithe fihnil'.
E\ven where labor-intensive tasks are involved, the use of hired lalor hasIbeen limited b' tLe development of, labor cxchange relationships that
minimize cash requirements. Nevertheless, market wages for hired labor 
are a usefil indicat(' of tie implicit private value of' northern fiarm labor.
Both rfaily labor aill(] hired labor"compete for l(onagrieultural work, and
this competitioni should cause an ('uililration between implicit and ex
plicit agricnltural wvages. Of' course, implicit wvage rates often includeSomel, inoIIlOtetary colnpeisatin, such as tie security value of a self
produced fbod supply. But non monetarv compensation is part of the

private cost of' labom', and thus narket 
vages still provide a usc'ul indicator 
of the inoney-equivalent cost of Iab)m'.

The data for real wage rates (Table 4.-2) provide an indication of' the
dramatic changes in the labor market caused Ibv the 1974 Revolution. Real 
wages in the agricultural sector increased Iy about 6 percent per year
dlirin 1965-7:3, a period of' io11intervention in the lahor market. Malan
uficturing wages grew at about the same rate, although they remained 
higher in absolute terms. The 1974 Revolution brought iai'ked change.
Nearly one-third of the industrial workfbrce was aflected by the establish
meiit of'a niim miniwage of' Esc :3,3:30 a iontl (O CD 1974). The result of'
this policy was an increase in real-wage levels of' about -o percent in just
two \,ears (1973-75). Such an iicrease coull iiot it sustained, however.
Real wages declined by about 19 percent over the 1976-7 9 period, a]
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TABLE 4.2. Indexes ofReal-Wage Rates and Inflation, 1965-84 

Numinal-Wage lleal-Wag ldthx (1975 IMt) 
ide \for (onso ner 

.Manufacturing Pric' Agricolture. 
Year (1975 = M(11) Indes Adult Men Manufactiuring 

1965 17.0 38.9 60.5 43.7 
1966 18.3 41.1 66.7 44.5 
1967 19.7 42.7 70.4 46.1 
1968 21.0 44.7 79.8 ,t7.0 
1969 23.1 48.0 81.0 48.1 
1970 27.0 50.2 86.8 53.8 
1971 35.5 54.0 90.9 65.7 
1972 39.2 58.7 93.7 66.8 
1973 43.0 64.9 95.6 66.3 
1974 66.2 83.0 97.5 79.8 
1975 
1976 

100.0 
122.5 

100.0 
118.2 

100.0 
97.4 

1.() 
103.6 

1977 146.2 150.5 87.9 97.1 
1978 165.6 183.7 81.3 90.1 
1979 199.1 228.1 80.0 87.3 
1980 250.1 266.0 80.0 94.0 
1981 300.4 319.0 90.3 94.2 
1982 362.0 390.A 91.8 92.7 
1983 -129.7 490.1 85.6 87.7 
1984 510.5 633.7 1.a. n.a. 

sotll:s: Stan ;ictirinig wage data anidcoiiinsmer prive provided bi the |tinkofPortugal.iih'x data were Six 

regional iid -seart-prep.rtd hut show reltjvely little ,aria~tiou. The (I used lcI-e c ubcllusing relts. 
Thest. prices ,re subject to o)icial price cittrols. hotwidlspre'aI vasioi mIakes it iffcill to dettrmine trute 
market =prices for hiusing. 

nma, motl at\,111alel/. 

though they remained well above pre-lRevolution levels; thent they stag
nated during I 98o-82. An econonic rcCssion in 1983-84 caused man

thlcturing wages to decline further, to their 1974 level. Agpicultural 
wages evince a pattern similar to that of nanufacturing wages, except that 
the impact of the 1974 Revohlution was less extreme. Real agricultural 
wages increased I' onIV 5 percent between 1(;73 a1ld 1975, and post-
Revolution declines were somewhat larger. But i the early i98os, both 
manufacturing and agricultural real w\'ages were about 2o percent below 
their 1975 levels. 

The real-wage data are consistent with the presence of strong linkages 

between the agricultural and nonagricultural sectors. Betveen 1965 and 
1973, wage rates grev by 58 percent inl the agricultural sector and by 51 

percent inl the manuatcturing sector; betweell 1975 anld 1983, wage rates 
fell by 14 percent in agriculture and by 12 percent ill manufacturing. The 
)rincipal anomaly in intersectoral comparisons involves the discrete juml) 

of 50 percent in the infdex of" nolminal manufacturing wages during the 
1974-75 period. Agricultural wages reported in the table do not include 
social ,ecurity payments by employers. These payments represent about 

24 percent of wages hut are not Made in all agricultural regions. 
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Temporary divergences in relative wages between the agricultural and 
manufacturing sectors are for asexpected a labor market subjected to 
many shocks as that of' post-197 4 Portugal. The increased illstability of' 
real wages was a consequence of explicit governulent policies as well as 
exoge nous changes ill econoinic conditions. Fiscal policy, for example, 
attempted frequentlv to lilit neilinal-wage increases after 1975. During 
tile 1977-82 pleriod, parlialnelnt rejected attempts to legislate wage cI
trols, fbrcing fiscal authorities to use less (lirect metlhds. Among those 
methods were wage norms that limited the amount of increased wag s 
that could be lassed on ill higher prices for controlled ('ommliodities. Since 
price controls applied to about half*of' the consumier market basket, this
policy had a significant e ect. Norms were set Ib'ow iniflation rates, and 
nolinal wages grew less tIlall tile inorills ill all \'ears except y8 i. Muich of 
tie increased nonagriclultural e hployiniit reflects tile growth of' tle go'
ernment. Bly 1982, 15 percent of' tih (lomestic labor force was culploved 
by the government, and civil servants accounted Ior 25 percent of' the 
total %\,agebill. This increment to lrlan la)or deimand undoubtedly has 
been important ill maintaining the gains ill manifacturing wages reIative 
to agricultural wages ill tIe 1973-75 Petri((. 

Tile price data Ionot reveal the decline in agricultulre's role as a price
maker ill tle laborI market. Aggregate tillie-series data for sectoral shIares 
of, labor show a strlct i'al transfoIrmation process that is tyvp ical of rapidly
industrializing c(Iuntries. Between 196o and 198o, for example, the share 
of tile do1estic labor force' engaged in agriculture delilned fi'0111 41 to 27 
percent. In nominal terms, agiicliltliral CnplOvlyeit (leclined froull 1.3 to 
1.1 million persons while doilestic nillagricultural employment in
creased fIroil] 1.8 to 2.9 million. Tile declines ill agricultural employment
 
Would hiave beell substaniaialy larger were it 
not fir the return of 5ooooo
 
expatriate workers fl'roil tihe 
 brner c(olonlies ill the illid-1970s. A slibstan
tial part of' this new workforce was absorbed, at least temllporarily, into the 
agricultural sector. ThIe agricultural labor I'Irce increased Iby aboti 
300,000 between 1970 adI 1975. ly i 8o most (I'this nlet increase in the 
agricultural workibrce was absorbed by tile inulhstrial aj Serv'ice sectors, 
and the size of' tle agricultural alor fI(reeI had ie tlured Ito' its 1970 level of 
1.1 million. 

Emigration has beeni a second i 'ortaItftctor ill the growth of' the 
nonagricultural labor ma'ket. Alpp roximately one-third (2 million) of Por
tugal's total labor force is employed oiitsile the coulntry, a proportion that 
has remained relatively constant sillce 1970. BY 198o, eiiigraiit eil
ployimienit was iearly double tile level of' oliestic agricutlural em
ployment. Elnigrants have come predominantly f'rom the rura! areas, and
the sulbstantial difleirentials between domestic and fbreign wages fI)r ui
skilled labor provide a principal rationale for this pattern. Reuittmces 
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alone averaged Ese 88,000 p emigrant worke.r in i98i, or about 6o 
percent of the average annual wage for donistic agricultural labor. 

Adjustments to increased offirm labor demand have diflered Iuarked
ly by region. III the South, choices between agricultural and no nagricul
tural etuployuenit tend to be mutual1 exclusive. Multiple cropping anti 
the low labor intensity of produoctioni practices allow vear-round ollii-1ni 
employment. 'hle use of te mporary hired labor now is limited largely to a 
few Costotn services, such as land ir paration or Cork harvesting. In 
coitrast, northern agriculture has expanded substantially the role of part
timeift ning. In a'eas where nion frtiu opportunities are scarce, eimigra
tion provides the principal altcrmative to agricultural e iI)loyincit. )o
iestic growth in nonltil'l etploymient has Ibeeti geographically dis

persed, reflecting expanisiol in the construction, fiurniture, pottery, shoe
manifclturing, and textile industries. As a result, many triu families 
have been alle to commit one or more funilh members to o-flt-i oppor
tlunities. Remaining futily niletlietrs assume farming responsibilities, 
thus permitting adoption of' less abor-intensive technologies ili agri
cultural production. 

The social wage t-ate fbr agricultural labor takes on properties similar to 
those of' a tradable good. The iinportance of emigration in runl areas 
ineatns that labor demand anud supply conditions exogellous to Portugal 
have a major impact oil domestic agricultural wages. Few doimlestic pol
icies affect agricultural wage rates. All emp!oyers are legally required to 
make social security and unemployment insurance payments, equivalent 
to 24 petceiit of 111011ey wage pIyiments ill 198:3. These pamVents usually 

are not made in the tnfbrmal and agricultural sectors, except in the Alen
tejo and in parts of the Ilibatcjo. These filctors suggest that market wages 
are probahbly a reasonable approximation to the shadow wage rate ill 
northern agricultute. In the Alentejo and the IRibatejo, however, market 
costs of, labor are assumed to exceed social vaues by 24 pIrcent. 

For the agro-industrial sector, shadow wage rates are estimated at 70 
percent of observed market wagcs. l)irect distortions of \w'ages are repre
sented by social security payments and the requirement that industries 
provide two ilonths ofadditional wages in the fbrm of vacatioln and bo ils 
payments. These pieces of legislationt have been at least partly responsi
ble ltl th li aintenlance of the increased gap between agricultural and 
nonagricultural wages (50 percent) that alppai'ed (hdlitg 1973-75. A re

iction Of market wages to 70 peicenIt of their curretnt price represents a 
substantial decline in wage rates that are already low by EItropean stan
dards. But the number of potetitial negative influences oil wage rates
the presence of'substantial unemployment (about 1o percent officially, 
with utnoficial estimates double that level), recent declines in new emi
gration opportunities, and the potential difficulties of sustaining public 
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sector emploiiiellt levels uiider fiscal budget deficits- suggest that sig
nificant i 'J.istmeits in market wage rates to the estimated social levels 
are not inpL;:;ihle.
 

Perhaps the most significant legislation in the industrial labor market
involves constraints oiihiring practices. An indistrial worker may be
hired on a three-,monith contract for a period of three years, after which
the ealiploye,, receives a liftime Contract. This law liniits 1lli(lneplol ient
variations during the business cycle, but it also creates a noechlanism to
slist'ul low labor produictivity. To avoid lifetime employment obligatiois,
employers have tie incentive to turn over the labor thrce Continual I,
thus inhibiting the accuunlation of skills. Further, the law limits tile
incentive to adopt mllore eifhiieelit, capital-ilteisive technologies. 

Capital 
Capital costs are eva!uated on the basis oflopport tll itv cost rather thaii 

cost of borrowing. Tihe individual borrower is assmiied to have alternative 
uses for borro wed flinds-ti ancial or durable assets or alte,'native invest
inents-ad agricultural systelis lutist Colipete within the individual's 
asset portfolio for access to financial resources. New agricultural invest
inients are thiis compared against marginl rates of return oil alteriative 
investments. Market fihili res-capital market segmentation, imperfct
infbrmation, or 11111py investment requirei'ie ts-auid specific govern 
iieit credit subsidy programs e i caluse iiar'i al rates of return to difier 
amiong ind ivid ats, economic sectors, or regions. The aggregate nature of
this study precludes t complete specification of the distribution of' rates of
retuni. Instead, the fbcus is oii discerni g modal vaties for the economy
aii(l theli assessing the reasons that agriculttural sector returns diflr fi'om11 
these values. 

A measure of' the average rate of* return oil capital investment can be
derived froni aggregate estimates of the valhe of tlie capital stock and the 
distribution of' gross domestic product among factors. These derivations,
descriled in Tahle 4.3 filr the i975- 8 1 period, F.g'st ai average pretax 
rate of return of, between lo aid 15 percent. The Iehavior of this variable 
over time reflects the economic iiiipacts oftie 1974 Revolitioii. The wage

increases legislated ili 1974-75 created 
a significant redistribution of' in
colie from capital to labor. But the consequences of' this change were
substantial capital outflows, draiiatic declines in investment in new pro
ductive capacity (to 2o percent of' 1973 levels), and declines in capacity
utilization (fi'om 85 to less than 7o percent) (Aiyer ij8i). These changes
fin'ced government officials to becOiiie More accommodating with output 
pI'ice policies, and high levels of' output price inflation relative to wagesallowed returns to capital to increase, although probably to a lower level 
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TABLE 4.3. Distribution of Gross Domestic Product and Percent Rates of 
Return on Capital Incestment (in Billions of Escudos), 197,5-81 

(rss \'ahzn- f Pert-vot 

l)iiriit'sti" ( pitad Mitt of 
Year 'roduct ILdmr Lin Capital StI'k iteturn 

1975 376.2 260.6 13 102.6 1,061 9.6 
1976 467.7 :321.3 15 131.4 1,302 10. 1 
1977 625.8 :376.7 19 2:30.1 1,7(X) 13.5 
1978 787.3 450.3 2-1 31:3.1 2,230 14.0 
1979 99:3.3 5-11.3 :30 422.0 2,809 15.0 
1980 1,235.0 680.0 35 520.0 :3,-178 15.0 
1981 1,465.4 821.6 -12 601.8 1,201 1.1.3 

(J)I' an( ' t i (M m, icSIt'l I .. labor , iql(ati ir [It7 -7) i ' tik f iakoilrootit lliu tt "lcoii Stdbilizalioil and 
(Gr)"ft o Porholtal.- ocw)r'i mil~tl I"ul-r .No. 2 t\Wadm~ iv.toi,. 1),C, hlhc'nahdilial Moj~l|tt Foodl(, April 198l). 

Th-S',. d t d.li l hm lnlct Ib-sm.,ilmsmmjmiiitri,-\ D m d byi lii.h III I)irtiugal..m ti ,miito m'. m ( ;)' "Ii-it pa 1mi' Po 
I "ut 111.1 i % t ar.IA I r noi " i e i aI rid SI,' I ohmIIi.(',tiio ])r IlItIri, I Ii l i. , ' 11..[lliis, nillioiI hdit(r, for 197! 

ilflitd t\ ii CII to wii.Id tiilmt-'m fir Ith, 1
9 
75-7S livuiod. Ei lilmlcs if thin' %alim )ft -alpital stim'l are taken 

Iroi f.mmmu,-I A, do, San.cs. -0 ,.IK (h. itl ii llii )mltmimiiis iJ t ' 1,' omrk l'ng3-Sl 'r ,Vio. 6 
thi l)..m . G;.tilt'. Il Es'tmldi,. illimi, (I' Ide . . taleh Esilimati,illitti Imr'chruar.l!) 5S rieiresi'nt thi' tvzriii ialhii 
of tmodlm tim.' wi''ot r aliitmlt i liljmmh), odmI\ hmisiig. 

tlial that of' the pre-e\vohit ioln period. BY 1978, income dish ilitition had 
stabilized, and average rates of' return renlaine(llletween 14 a1d 15 per
cent through 1UJ81. 

These figires suggest marginal rates of' retuirn (f al)out 6 percent. If' 
filct'I prices are equal to their marginal va]tie products, the ratio of illar
ginal to average product fo)r the 11c-t)r is equal to the share oif the fikctor inl 
total inComV. Over the 1978-81 period, capital's share of (;DP was about 
40 percent. 

The incentives created bly negative real interest rates oil tille (leposits 
and the prominence of' i 'lral soirces of credit suggest that agricultural 
rates of return are Ielow those prevailing inl the 1lmilagriciltural sectors. 
Table 4.4 Pi(rvides lata (MI inflatiol iates and ilterest rates. BefIore 198:3, 
changes in official interest rates were infrequent and a(djustments were 
generally less than changes in the inflation rate, Creating an interest rate 
structure that oflered consistently negative real rates to l)orrowers. Real 
savings rate: r than lending rates; savere even) ill(re negative nominal 
inis rates we'e below lending rates and were f[urther reduced lby taxes oil 
interest of 19 percent. Negative real rates encouraged the lise of illfolrnal 
sources of' credit and self-finaicel inxVe(stments in agriculture and limited 
the (indirect) access (If r'urai savers to nonagiicuiltural invesltment opportu
nities. 

These distortions are particularly prominent in the northern regions 
because of, the availalility (f, ofrll'm and emigrant employment oppor
tunities to provide sources of' ftds for agricultural investment (Pearson, 
Monke, and Avillez 1985). FarnI survey data for the North reveal that 
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TABLE 4.4. Inflation Rates and Interest Rates, 1965-84 

.
Year Inflation Time Deltsit flaltRate 
 [tndingt Rat-h 

1965 3.1 3.5 4.5
1966 4.9 3.5 4.5
1967 5.5 4.0 4.5
1968 5.9 4.0 4.5
1969 8.9 4.0 4.5
1970 6.4 5.0 5.25
1971 11.9 5.0 5.5
1972 10.6 5.25 5.5
1973 12.9 5.5 6.0
1974 25.2 6.0 7.75 
1975 15.2 6.5 7.75
1976 18.2 9.5 8.75
1977 27.3 15.0 14.75
1978 22.0 19.0 18.25
1979 24.2 19.0 18.25
1980 16.6 19.0 18.25
1981 20.0 19.5 19.21
1982 22.4 21.5 23.0
1983 25.5 26.0-28.0 27.0-29.5
1984 29.3 28.0 28.5-29.5 

S RoE:s: Inflation data were provided by theBank of Portugal. Timet dilisit aiidlendig rates prior to 1976 wereCloflcctted 
 ad (IILUOI Ec'nomtir Siurteli.P1ortuoal
from organization Ior Emnoliict C'oopertationll Oivlvfhl)lllvoli 

(Paris). various years. Post-1976data wnire provided by he Baik of Portiugal. 
lates are forsix-nmoih dteilosits. 

Iqiates are fr slhrt-t.rin OintN-dayi loans. Shirt-termii lians art iiltt d for fi ipertlit or iore offorial tredilthroughout the period. Miediloi-ut-riilaf long-terin terest rates geut.rall hal. Im-en I to 3 perutt higher than 
Short.trmn rates. 

only 25 percent of total investment is financed by formal credit. Extrapo
lation of the survey data suggest a total annual investment in the North of 
about 30 million contos in 1982. Formally financed investment in the 
central and southern regions is of a smaller magnitude-2 4 Million con
tos; 4 percent is assumed to represent the marginal rate of return in 
agriculture, but the presence of s lllsidized credit lines allows some agri
cultural investments to earn even less than this rate. If the investor 
obtains funds from outside the credit-line system (irni unsubsidized for
inal or informal sources or through self-llancing). ilivestlents in agri
culture must compete with alternativ'e uses for hinds and thus must earn 
the market rate of return (estilmlated at 4 percent). 'he investor will use 
the credit line, however, if the targeted investment offers a return at least 
equal to the market rate of return less the rate of subsidv. Subsidies for 
agricultural credit range from 2 to 6 percenitage points, and self-tinalncing 
shares average 2o percent. Rates of return necessary to stimulate a credit
line investment are therefore 1.6 to 4. percentage points below the rate 
of return to alternative investments. 
Two problems arise with the use of these apparent rates of subsidy in 

the evaluation of agricultural systems. First, leakages occur if subsidized 
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credit is not used fo: its intended ptirlose. In this .'eiit, tile Credit line 
does not serve to allocate finds to the t',geted activii;': instead, the 
activity mist still compete with alternative uses for fulnds tha earn mar
ket rates of return. Bank surveys of agricultural lending suggest that 
diversion of, fiuids occurs to some extent (amounting to perhaps as much 
as 2o percent of credit volume). Second, transactions costs are associated 
with acquisition of the subsidy. These costs arise primarily from the 
lengthy applicatiol formi and a time-co|nsuming approval process, which 
together elimiiate in uch , if llot all, of the apparent subsidy, especially for 
snall loans ( tPearson. M onke, a d Avillez 1985). Silall ft'n s(pri Iaril in 
the North) are therefbr- assi in(d to operate without any subsidy to in
vestmnent; their private opportiiitY cost of' capital is 4 percent. Large 
ftrms (in the Alentejo and the liatejo) are able to make investmenlts with 
subsidized credit and are assumed to require a 2 perceiit rate of retlirl,. 

E.stinmatioll of, tihe social rate of return is more speculativye than is es
tillatll oIf iarket rates, lut pOst-1974 policies iprobalby have depressed 
significantlv tile potential rate of return. i)ata fir domestic credit avail 
ability are provided ill Table 4.5. Credit grew rapidly through the end of' 
1973 rial credit Volumnes i/icreasedl at about 10 I)rcent per \'ear. But 

TABLE. +5. Domestic Credit, 1965-84 (in Billions of Escudos) 

Prodi,v Sector 

Tal I'lic Public (reditPriatt. i.ial 
Year I redit S33Ior lE1tteiprmes EInterprises (h, 1975 Escudlos) 

1965 64.- 1.7 62.7 -- 165.6 
1966 72.4 0.-1 72.0 - 176.2 
1967 78.1 1.9 76.2 - 182.9 
1968 88.6 0.2 88.A - 198.2 
1969 1017.2 -0.3 107.5 - 223.3 
1970 127.5 -2.4 129.9 - 254.0 
1971 154.7 -.4.2 158.9 - 286.5 
1972 198.0 2.6 195.4 - 337.3 
1973 259.2 -0.2 259.4 - 399.4 
1974 314.2 9.9 304.31 378.6 
1975 .372.5 34. t 338.4 372.5 
1976 518.3 75.5 418.3 438.5 
1977 702.9 123.3 419.7 159.9 467.0 
1978 877.9 173.9 491.2 212.8 477.9 
1979 1,103.4 250.9 604.1 248.4 483.7 
1980 1,246.1 171.0 792.4 282.7 468.5 
1981 1,650.3 305.A 1,023.8 321.1 517.3 
1982 2,150.1 -162.2 1,304.0 383.9 550.7 
1983 2,689.7 582.7 1,550.0 556.1 548.8 
1984 3,323.8 774.3 1,825.3 724.2 524.5 

sOt W.3;. PImk o"l'ortigal. 
fill. alpp~licaleh.
 

-Total 31oir3sIi credit h'latt,d by tth, C Ii.
 
lAvailable d lta for 1974-76 do not diligi ish Iw-lween private and public Lnerprises.
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after 1974, patterns of credit growth reflect the influence of fiscal and 
monetary policy objectives. lHates of increase averagedl nearly 4 percent 
per year during the 1975-84 peLriod, hlnt the availability of cr'edit for the 
productive sector (private and public enterprises) increased bIy only12 
percent per year. 

The public sector became an increasingly large borrower of do1estic 
credit as the growthI ill government spending progral is (primarily for ci\ il 
servants" salaries, commodity and transportation subsidies, and social se
en ritv) exceeded the growth1 in goverlnlent revenue. TiIe data of' Table 
4.5 indicate that the public sector (excluding public enterprises) ac
counted fbr allost ,oie ofdollestic Ilorrowilig in tie pre-197 4 period but
inlreased its share to 23 p,'r'ent by 1984. Exterl borrowing by public 
sector enterprises Ilas also )ecdolie a significant source of credit to tle 
productive sector. Only o,.is with public sector guarantees call obtainlEurodollar fiiiaiicing, a cl;ditioil that prevents private fi'ms fi'wil using
the Eurodollar iiiarket. Portugal's high reliability rating allows the 1gov
eriniient to borrow dollars at thu'ee-eiglits of a percent above tile London 
Interbank Offered Hate (Lim10). Ill 1981, fir examiple, tweiity-six Eu
rodollar loals were made to plblic sector comlpanies flr about Esc 12o 
billion ($US 2 billion), about one-half' of' domestic credit borrowing by 
public entrprises. Most of tie loai s are iimade oila short-teri basis to

nilance tile imports of raw materials and intermediate inputs.
('redit controls were instituted at the e1)gilning Of'1978 aid maintaiiled 

by the assignelt of' monthly lending rations to eacl bank. With only
 
M11ior variations, this system has remained in fin'ce throuighout tile survey

period. Within tie toiltal capital ration for the productive sector, the gov
emilent attempts to dir'ct lending toward particular industries. Control 
over investmen t patterns is influeniced on the supply side by the creation 
of specific liiies ofcredit fir each inlustry and by Iiik:-ges between crelit 
rations for banks an end(ing to high-priority sectors. Oi tile demand 

iAde, lrrowing fill particl Ifl-i sectors (lousing, exports, tourismn, agri
cultire, and activities with hiigh domestic val tie-added) is encoilraged by
tile provision of interest subsidies f'rom 2rate ranging to 6.5 i)eleut.
Preferential credit increased fi'om 2(o to :38 percent If' total private sector 
credit I)etweeli 1979 ")(1 1982, i'aisiiig tile totail sll)sid' bill paid )\the 
Bank of P'ortugal f'rom Ese :3.6 ilillioll to Esc 12:3 I)illio. Althlugh'agri
culture is Considered a preferred sector and received tile iaxinmum111 ill
terest subsidy, illost subsidized credit is directed to export indlstries and 
housing. Agricultiure's shai If pref l'ren tial credit declined i'om1(1.2 to 
5.9 percent lletweel 1979 ai(] 1982 wlile increasing ill nominal teri'ns 
fIrom Esc 16.6 billion to Else :35.-3 billion.
 

Normally, the r"eduction in credit available 
 to the productive sector 
would be expected to raise interest rates and the marginal rate of return. 
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But the magnitude of tie credit subsidy progranl and tile prominence of 
tile public sector as a borrower explaili at least il part why the gov'ern
meint has refused to use interest rates as all allocative mechanism. In 
some cases, banks increase the real cost olfcapital for] borrowers by requir
ing that interest bc paid in advance. When nmlinal interest rates and 
inflation rates were high, these policies imposed substantial costs oilbor

rowers. Ill 1984, fIr example, both inflation and nominal interest rates 
were about '-'9 apparent real co:;t of capital was zero.percent. Thlui But fior 
those borrowers who paid inteVISt in advance (re-eivinig Esc 71 ilNw and 
paving lack Esc 100( at the end of the year, the real interest rate was 
about 9 percent: ([(1/.71)/ 1.291 - 1). 

As a consequence of e:'t(lit policy, the economy has undoubtedly expe

rienced inisallocations 111ipot atially high-return to low-return invest
inerits, although the magnitude of this (fleet is unknown. Real rates of' 
return must be quite high f irlns that pay interest it) advance but can be 
near zero for those that receive interest rate subsidies or avoid paying 

interest ill advance; 8 percent is used as an indicative marginal rate of, 

return. Agricultural investment is a minor share of total demand for cred
it, and the agricultural sector can be considered a price-tak-elr in an tn
distorted capital market; 8 percent is thus used as the social cost of capital 
ill agriculture as well. 

Land 

Table 4.6provides estimates of market prices fbr lditlerelit qualities of' 
agricultural land. In general, prices vary directly with soil productivity 
and crop values--irrigated land in the Algarve fb' citrus and vegetaLle 
production commands the highest prices, and low-productivity drvlmid 
soils in the Alentejo are priced the lowest. Ahout 2 percent of' agricultural 

parcels are sold each yiar; tile 1inlmber of' oflicial transactions declined 

slightly between 1,978--8o and 1981-83 (from :30,000 sales Pe yerll" to 

115,00o). Relative to the number of parcels, turnover rates were some

what larger in the Alentejo and the Algarve (4percent of paircels soldl per
year) than ill the central and northern regions ('2 percent) (*like, Ski, and 
Santana 19 86). 

In general, goveriment policies have had little positive ilipact on ac
tivity ill the hind market. Formal credit institutions play oilv a limited 
role in the financing of land purchases, accounting for less thain 5 peicent 
of tile total number of transactions. Ill part, this small volnkiue reflects tile 

availability of' fu is fioll alteri'native soni-ces, particularly where emigrant 

remittances are prom inent. But loan regulations also create some disill
centives fon' the use(Ifobrmal credit. All large loans require a Ministry of' 
Agriculture evaluation, which considers wlether the proposed sale meets 
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TABLE 4.6. Market Pricesfor Land, 1983 (in Contos per lectare) 

Market Prices 

Driland SnilsRegiopnatd Zone A and i C and I) 
Irrigatted Land 

-+ 2t 

Northwest 
Entre Douro e Minio:

Porto and coastal areas 300-400 1,500-2,000Braga 300-4(g) 2,00) 1,(XX)

This os Montes:

Vila Real 400 150-200 2,000 1,000Bragan;a 300-400 150-200 500-1,000
Beira Litoral 
Aveiro 700-800 1,0(X)-1,5(X)Viseu 3(X)-5() I,()-1,5(Q)Coim bra 200-3() 1,000-1,5(X)
Beira Interior
Castelo Branco and Guarda 300-400 150-2(X 1,0(0-1,5(K) 4(M)-600Cova da Beira 300 2(0) 8()-900 5WK-600 
Ribatejo e Oeste
Ribatejo 100-20) 70-80 8()-.00 5(W-600
Oste. 200-3 () 100-2(X) 1,000-15,000 500-1,000Aletrejo
Algarve 125-150 50-75 500-8(K) 200-300 
Barlavento: 

Mountain 100-2() 6(M)-700Transition 400-7(X) 8(X- 1,0(X)
Sotavento: 

Transition 1,000 500 1,5(Q)Litoral 800-1,0(X) 4WK-600 2,0(0) 
sotict-::Eric Mon Kl.jacquelin Oil%riraSA. and Jorge Sartauta. -m Ld Market Policiesand Portuguese Agriculurt.."
Report to rn.ttta.tm (Ociras. miieographt.d 1946).
'A and I1soils are suited to cntlinuous cultivation; C and 1) soils most 1wfallosed or use-d
firpaistures ormsidlands. 

legal constraints on minimum units of cultivation, verifies that the pro
spective buyer derives more than one-hall of total income fiom fiarming,
and ensures that the purchase is part of a consolidation efiOrt by the 
buyer. Most regional ministry offices interpret this restriction as requir
ing the purchase of a parcel contiguous with a parcel already owned by
the prospective buyer. As a result, applications require four or fivemonths to process and entail significant transactions costs for the prospec
tive borrower. 

Cash-flow )rol)lems oftcn constrain both the magnitude and the fre
quency of land purchases through the fbrmal cr('dit ystem. If' tie Ill
stitoto Financeiro de Apoio ao Desenvolvimento (la Aglicultura e Pescas 
(IFADAP) renders a negative opinion on the loan application, banks may
still complete the transaction. Only the subsidy element of' the loan is
disallowed. Subsidies begin at 10.5 percentage points in the first year of
the loan and decrease in subsequent years, to 4.5 percentage points ill the 
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fifth year. Thereafter, no interest subsidies are provided, and the bor
rower pays the unsubsidized interest rate, Which was 32.5 percent in 
1984. However, in all cases, loan terms are limite(d to ten years. With or 
without subsidies, a substantial profit stream in excess of land rents is 
needed to pay fbr land through the fbrnmal credit system. 

An alternative progranm for land credit, Programia de Financiainento a 
Arrendatdirias Rurais (Credit PAR), was established fbr certain regions in 
late 1979 and enlarged to cover the entire country in November 1984. 
The program was developed specifically to aid tenants who had rented the 
parcel of' interest fbr at least three \,ears prior to the loan application. 
Loan periods are for twenty years; interest rates Ire 3percent for tile first 
seven years and 6 percent thereafter. Maximum loan amounts per appli
cant were 5,000 contos until mid-1984, when the lending ceiling was 
increa-ed to io,ooo contos. Through 1984, 0nY about 850 applications 
had been approved, covering about 3,600 hectares. Over half' of' that total 
(1,9oo hectares) is located in the Bei'a Interior; the average size of' the 
purchase in this region was 20 hectares. Outside of' the Beira Interior, 
land purchases per lairm were small, averaging between iand 4 hectares. 
The Ribatcjo e Oeste (in particular, the concelho of'Torres Vedras) is the 
second most important region for use of Credit PAR, with nearly 1,ooo 
hectares. 

The small impact of' the Credit PAR progran reflects the effect of' 
current rental laws, which create significant disincentives fir landowners 
to engage in fbri-id rental contracts. As with the fbrmal credit system, 
administrative problems also have hampered the program. Loan applica
tions must be approved by the Regional Directorates of' the Ministry of' 
Agriculture, which confirnis tenancy status and concordance of' the 
planned sale with the consolidation laws. Loan applications then are sent 
to an Evaluation Commission in Lisbon fi)r a final decision. Committee 
meetings are infrequent (fbr example, no meetings were held between 
November 1983 and July 1984), adding to the time delays inloan evalua
tion. The most common reason fbr rejection is the proposed purchase 
price. Once the loan application is rejected, the tenant may not reapply. 
This regulation was deemed necessary because the Lisbon staff is too 
small to handle reapplications. As a result, interest in the Credit PAR 
program has declined steadily since the program's inception. Between 
198o and 1984, applications declined f'rom nearly i,ooo to about 1oo per 
year. 

Consolidation programs represent a third set of policies that attempt to 
influence sales in the land market. The programns were begun in 1962 
under the administrative authority of' the Junta de Coloniza io Interna 
(JCI). The Consolidation Division of the JCI was abolished in 1974 and 
reconstituted in 198o as part of the Instituto de Gestio e Estruturaqdo 
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Fundiaria (1GEF). Eflbrts of the JCI fiuctisecl on three concelhos-Vianado 
Cas ,!,, Braga, and the Faro-Beja border. OnlV 450 hectares were actul
ally consolidated; efibrts were hampered by the lack of cadcstral surveys
fbr the target areas and tile limited amount of finds relative to the costs of,
consolidation. Although finds fbr purchasing land were expected to be 
recovered through the sul)se(lUelit resale of lad, the terms of the loans (2 
percent annual rate of interest for thirty years) were such that the pur
chasing power of the revolving fund fhiled to keep pace with the rate of 
inflation in land prices. 

Since 1978, comnsolidation eflbrts have fbcused on three irrigated re
gions-Camlpo (1 Mondego (in the Beira Litoral), Cova da Beira (in the 
Beira Interior), and Viirzea de Benaciate (in the Algarve). 13 tile end of 
1983, about 750 hectares had heen acquired. As with the earlier eflorts,
shortages of manpower (fewer than thirty technicians) and fhnds have 
made consolidation eflbrts difficult. Program costs are in excess of, Ese 
1,ooo,ooo per hectare. Although some of the cost involves road construc
tion and improvements, a substantial increase in tilnds would be neces
sary fbr there to be a significant inpact oin fhlri structure in the areas 
where fragmentation is present. Further, the net benefits of consolidation 
programs var' widely amiong regions. In some areas, such as irrigated I-ice 
regions, consolidation offers attractive econoni ies of, scale, and producers 
are interested in adopting such schemes. But fbr the field crops of the 
North, current technological options do not ofler such attractive econo
mies, and iriner interest has been less enthusiastic. Benefits of, consol
idation often are limited only to reduced travel costs fbr the fiu'mner. 
Current proposals to expand consolidation elorts (perhaps with EC acces
sion aids) are concentrating on irrigated areas, such as the Sorraia Valley.

Table 4.7 indicates rental rates used in the calculations of*private prof
itability of, agricultural systems. In general, market rental rates are be
tween 2 and 4 peicent of' land prices, a relationship consistent with rates
 
of return to nonland agricultural investmeuits. Both cash and in-kind pay
inmeits arc common throughoulit Portugal, although tile latter are 
 limited 
largely to grain crops. Some "orm of written contract between tenant and 
landowner is coion(n , and handshake agreements are common fbr trans
actions betven nearbv residents. 

Government legislation has had'little impact oii land rental rates, al
though regulations are intended to affect both tenant-owner relationships
and rental cost. The 1976-77 land refbrm laws gave i(-iE"the authority to 
establish maximum rental rates fbr land. Befbre 1984, rental rates were 
intended to reflect a just share of the value of average gross revenues. 
Currently, rates are calculated on tile basis of cost and return figures fbr 
principal crops. Va.'iable inputs (including all labor) are evaluated at imiar
ket prices, and market rental rates are used to approximate the costs of 
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TABLE 4.7. Rental Rates fir AgriculturalLand, 1983 (in Escudos per 
Hectare) 
Rtegion/Soil Typev C:ltllm Ih'ntal Rate 

Alentejo 
AB Wheat, sunflowers 3,450 
C Wheat 2,000 
CD Pasture 1,000 
Irrigatedlo Rice 40,000 
Irrigated? Tomatoes 25,000 
Ribatejo 
Irrigated' Rice 40,000 
Irrigated2 Wheat, corn, 

sunflowers, grapes, 
tomatoes, sugar 
beets 20,000 

Azores Pasture 10,000 
AB Corn silage and 

rvegrass (dairy), 
Northwest Corp, potatoe:; 23,000 
AB Grapes, traditional 900 

Grapes, modern 93,000 

Sol 'IwpS: Autholr's stirvvss. 

capital equipment. Foulr-fil'ths of the remaining profit is allowed as the 
maximum rental rate. Relatively high yields are used in the calculation in 
order to establish a realistic maximum rental rate. Three categories of 
dryland crops and four categories of irrigated crops are recognized. In 
general, rental regulations are not strictly enbrced. Although rents have 
increased substantially relative to previous schedules, they remain well 
)elow actual market rental rates in all regions. 

Tenant rights to land have been strengthened by the establishment of 
contractual relationships that prevent land sales without tenant consent. 
Initial rental contracts are for six years, and tenants have an option fbr one 
three-year renewal of the initial agreement. Rental rates, fixed at three
year intervals, are based on an official schedule. After tie nine-year peri
od, tenants may appeal to the courts to prevent eviction. Proof that 
eviction would result in economic harm to the tenant is a sufficient 
ground for the courts to rule in ftavor of the tenant. 

Fears of lifetime tenancy and controlled rental rates that are often less 
than i percent of the prices for land provide strong disincentives for 
landowners to use the legal rental system. Most producers bypass official 
regulations in favor of infbrmal agreements. Census data suggest a slight 
decline in the proportion of Iiarmers renting land between 1968 and 1979, 
from 36 to 32 percent. But this difference probably reflects intentionally 
erroneous responses by farmers under the later census. Regional patterns 
of rental activity remained consistent over the period. About 25 percent 
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of producers rent land in the Trfis os Montes, the Beira Interior, the 
Ribatejo e Oeste, and the Algarve. Above-average num)ers of farmers 
(about 35 to 40 percent) rent land in the Entre l)ouro e Minio, the Beira 
Litoral, and tile Alentejo. 

No attempt is made to estimate the social rental rates for land. As a 
fixed input, land is a residual claimant on profits. With complete certainty 
and only one fixed input, social land rent would be equal to the social 
profit of the most profitable crop that could he grown on a particular type
of soil. But risk considerations dictate that farms will not specialize in a 
single crop, and thus land rents would never increase to the level implied 
by complete specialization. A second probleim fior estimation arises be
cause land is not the only residual claimant on profits. Other fixed inputs, 
such as management (and, on occasion, water), will also claim some shares 
of profits. These shares are incalculable a priori. As a consequence, subse
quent analyses ofagricultural systems locus ol the changes in profitability 
implied by a movenient from private to Euro-social prices. These changes
indicate the direction of change in land prices and rents, allowing insights 
into likely changes of farmer wealth. Because the evolution of'profits over 
time depends on technical change and developments in labor and capital 
costs, this discussion is deferred to chapter 13. 

Dynamic Factor Prices, 1986-96 

Table 4.8 provides data on the growth of national income (gross
domestic product, or GDP) between 1965 and 1984. Pre- and post-Revo
lution performance differ markedly; annual growth in per capita income 
averaged 7.3 percent in the period 1965-73 and 1.3 percent in the period 
1974-84. Since i98o, real per capita income has been almost constant. 
Causes of the slowdown in growth cannot be determined quantitatively, 
but three factors appear particularly important. First, substantial tempo
rary disruptions in production resulted from the marked redistribution of 
income toward industrial and service sector wage earners. Second, the 
return of 500,o0o expatriates and 150,000 memllbers of the military cre
ated more growth in population than did natural increases in the entire 
1976-84 period. Finally, reduced growth rates reflect the effects of a 
worldwide recession on the demand for Portuguese products and emi
grant labor. International transactions were about one-third as large as 
GDP, and sluggish external growth undoubtedly constrained Portuguese 
expansion of both exports and emigrant remittances, especially in the 
1970s and early i98os. 

One critical determinant of future rates of income growth involves the 
impact of EC accession on industrial sector output. Tariffs on EC-Por
guese traded goods have been largely eliminated, but administrative bar
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TABLE 4.8. Gross Domestic Product, 1965-84 

In 
(ross Domesltic' 

_,illim_ofl"_illi_, 
rKixluct ((;])') 

III of 
IHeal (;DP1 per Capilta 

, 111ola)I of 

Year Current I'ato.%, 1975 Esc'ulos 1975 Eseudos) 

1965 107.5 222.9 26.16 
1966 117.0 232.2 27.33 
1967 1:30.6 250.6 29.41 
1968 142.1 269.1 31.51 
1969 155.9 277.7 .32.6.3 
1970 177.3 303.7 35.94 
1971 198.6 324.0 38.53 
1972 2:31.2 349.8 41.54 
1973 281.5 388.8 46.12 
1974 338.4 393.5 45.23 
1975 376.4 376.2 41.30 
1976 467.7 402.1 43.85 
1977 625.8 424.9 45.94 
1978 787.3 439.3 47.75 
1979 993.3 466.3 49.93 
1980 1,235.0 485.5 51.54 
1981 1,465.4 489.4 51.52 
1982 1,848.0 505.1 52.83 
1983 
1984 

2,279.2 
2,8(4.2 

503.6 
495.0 

52.9()
51.51 

so :, , inistliltih Nacioniral de Etalstica atid Bank III' PortI19aI. 

riers to trade remain; they are implemented principally through an im
port permit system. The adoption of market competition and liberalized 
foreign investment rules could thus spur improvements in the allocation 
of investment. Industrial sector growth is likely to depend most impor
tantly on increased production of exportable labor-intensive manulhc
tures. The assemlly of electronics equipment and other consumer dura
bles (such as automobiles and home furnishings), textiles, leather goods, 
ceramics, and cork products should provide attractive opportunities for 
investment, primarily because of Portugal's low labor costs relative to 
those in other EC countries. Paper and pulp industries could expand as 
well, if'such expansion is warranted by raw material costs and availability. 
Significant changes might occur also in Spanish-Portuguese trade, be
cause numerous nontarifi l)arriers apply currently and Portuguese labor 
costs are well below those in Spain. Linkages to export-oriented indus
tries should encourage some growth in basic industries, such as construc
tion and materials. Transportation investment could also be significant in 
the immediate postaccession period; road, port, and rail improvements 
are critical if the industrial sector is to exp)loit the potential advantage of 
low labor costs in the production of manufaetures. 

But all these changes are likely to occur slowly during the first decade 
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of' Ec membershi). Safilguard clauses give Portugal the right to chse off
markets if' external competition grows severe. Barriers to Spanish-Po'
tuguese trade can be maintained fIm five or six years after accession.
Domestic controls on t investmentigeign (it Iple iieited by the Institute
fin Foreign Investment) can I)e maintained for the first fbr vears; there
after, free-competitio n rt;ls are supposed to apply. III practice, however, 
a number ofIE(C countries (particularly France, Irelail, and (;reece) have
retained atitonoiy over fbreigcn investment flows. Labor taxation policies
also call be maintained with some degree of' attototity. Accession ittight
reqttire slight modificatins in benefits programs, bit these modifications 

not expected to afle-ct slhstantiallare the wage tate structure. 
The con(1hct of' il ac't'co loll1ic policy is a second determinant off ee:)

ioilic growth rates. Public sector buiget deficits, interest rate policy,
and the rate of credit expansion tottle p'oductive sector repe'sent a Ilex IIs
of' issues that will intfluene rates of' domestic investment. The public
deficit has proved diflicut to reduce do t'ring the past decade, remaining
on the order f lo percent of(;DP. As htg as deficits retaii, the govern

rentwill find it difficult to liberalize interest rates, atd private sector
credit controls will likely' remain the key instrument bi' littiting aggre
gate demand atl inflatioit. 

)uring the first telt yeats of' EC tttl]ership, thereftre, Portugal's
economic growth is likely to be moderate. Base case projections assitlle a
2o pc'rent increase it per capita incomes over tite decade, ait av'erage

anual rate of' 1.8 percent. If' the distribution of' income amiong filctot's
 
were to retaintt constant at 8go e\'els, aggregate returns over the decade
 
to labo', capital, ail land would each increase at a similar rate. Current
 
relationships aitllt ig filctor returns appear sustainablh over the itediumii 
run. Both real wag.e rates and frtital credit supplies htave increased since

198o. and capital flight and tlidet'iitilized c'apac'itv did not reappear as

11a1or pIObilc s af'tc the lat(' 1t970s. 
 In ter'ttts of' relative filctor rewards,

the ecottoitty did ,iot demonstrate 
signs of severc disequilibriui during
 
the early 198os.
 

The hypothesized increases ill wage 
 rates appear rt'asona)le front a
rough assessment of' likely supply and demand conditions in the la or
market. E ac'WCssitioI would ease restrictions oti emigration, and eco
noilic growth il 'ther 
 member coitries is likely to initensi\ external
demand fotr Portuguese labo'. It addition, the growth in do itestic demand fbr labor should be strong becattst' low domestic wages, relative to
those itt other member countries, .incaitthat investments are likely to be 
con ceitrated itt relati\'lv lator-ittetisive industries. The curnt high
rates of' unemp y ent will moderate somewhat the itpact of' these ii,
creased dematnds oil w'age rates. 

Domestic credit and labor market policies are assumed to be tin
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changed in tile base case. Capital needs probably can be filet at current 
interest rates by domestic credit expansion and increased foreign invest
ment. Gross domestic investolelit iCilrease'd at aloUt 2.3 percent a year 
during the 1970-83 period, 1(1aia continuation of recent rates of increase 
il finan cial capital appears sutfflcicit to support tLe asso med growth rate. 
A capital output ratio o1'4.3 ad pop uliat ion1growth rates of' I percent pCI' 
year suggest net new investienit reqiliretCietIts of'abloilt Esc I,200 billion 
(in 198o prices) over the teil-year period. lis magnitude represents 
about io pe!cent of annual credit provided to the productive sector. 

Increases in tiet ine'estmiieIt would normall' be expected to reduce 
average rates (Ifof Ire'urn, but t\'o ftatures of' Portugliese in vestment patt-; 
terns are likelh to moderate this tendency. First, fbreig capital inflows 
will introduce new products and ne\ technologies, and the implied rates 
of return will iii" bcessaI e higher than prevailing rates of return oin 
existing investments. Second, current rates of return reflect a distorted 
investment pattern. Ihe pref'erent ial credit x'stem and Controlled in
terest rates have lot disciplined l the credit market to allocate funds to 
illvestl i'Ilts that oiler the highest rate of return. It' E(C accession results ill 
increas:ed libiralization olthe banking sector o- increases ii direct fibreign 
investment, higher-return domestic iiivestments are bound to emerge as 
candidates fir credit. For these reasons, the social rate of' return to capital 
investment is assumed to be constant (at 8 percent) for the decade under 
coilsideration. 

Conclusion 

Portug ese factor markets have been sob jectec to much policy inter
venition, particularly since tile 1974 levoluitioti. PelIaps the ')lost sigilifi
cant impact of these policies has been the redcistribution of' income from 
owners of' capital to labor, particularly nonagricultural labor. One of the 
conseqences of' these policies for agriculture is the encoiragement of 
capital-intensive relative to labor-inteinsix'e agricultural systems. These 
dif erenccs appear more distinct betwcin iegiois thall within regions, 
because most of' the labor-intensive systems are located iin the North and 
tile relatively capital-intensive production is concentrated ii p arts of' the 
central and southern regions. 

In spite of' thcse policy eflects, Portuguese lalor costs remain low in 
coil parisoil to those in other Iiuiiopeaii countries, and this difle'rential 
provides soft)c solstalitive l)asis fbr tile view that EC accession will eln
cou'age economic growth. But such benefits are likely to accrue only 
slowly. beaise tile tcn-y'eai accession period provides for gradual harmo-
Ilization of' Portuguese investillent and trade policies with EC regulations. 
The agricultural sector is a price-taker iii the fiactor markets. 'The slower 
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rates of chaiwe in filctor prices nean that Portuguese fartiers will have 
iore time to iitroduice the changes inltechnology needed to acconinlo

date rising laor istrs(and possiblv rising capital cost. is well, if policy 
reduces existing sulsidies in the credit systeim). 

The impoirtant issies ti- agricutiiral fattor ii'arket policies involve 
their infIllien ces Oil )att ll's i ft'cliihi gical clhaiige. Land inarket policies 
are likely ito itparticularlyv c-ritical illthis regard. Tlese pollicies have lti 
ahected rental prices i tht land market to tiltsall eXteliit as lalior aind 
capital ina.ket policics have 'aflc'ted walge and interest rates. Btut land 
inarke t polici es have inIiiic ced Itic accessiI ility of particilaiar segiet ts of' 
the f|iin popilatioii to land resources and, ultiiately,, to it'\\'\ t"Chiilo
gies. CIIrrent policy has etiic( irag((d seIf*fiiatciihg and hifonal credit 
aliong snall fiiiier's (prinarily inithe North) and thus lias iiad(e change 
relatively easier wit-he part-time rather than for the fulll-tilne fiarmiier. For 
large fiirmrs (located plrinarily inl the ceitral and soitherln regions), 
agTicultilral change is limited to those gaining access to subsidized credit 
rather thaii to those iting the iost profitable inv'stnient opportunities. 
In both circIinstalices, losses in eflliciencv are inevitable. The eflects of 
these losses oin particular regitonis anid agricultural systetmns are considered 
iii the renmainder of tile book. 
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PART TWO 

Comparative Advantage in 
Portuguese Agriculture 



5. 	Extensive Farming 
in the Alentejo 

by Roger Fox 

The 	Alentejo is a vast, rolling plain that extends southward from tile 
Tagus River. From east to west it reaches from tile Spanish border to the 
AtlanutiL cean. Oil the south it is separated from the Algarve by a moun
tain 	range that runs across the southern portion of the country. Three 
rivers, the Guadiana, the Sado, and the Mira, divide the Alentejo and 
fbrm 	small valleys with rich, alluvial soils. Existinig damis and wells pro
vide irrigation watcer for al)olt 72.o0) hectares; plals for ;ew dams woulcd 
plermit the irrigation of* an additional i0o,ooo hectares. The future of 
irrigation in agriculture is a critical issue in the AMentejo. 

The Alentejo occupies all area of approximately 2.6 million hectares, 
comprising 29.6 percent of the total area of* mainland Portugal. About go 
percent of the area is classified as arable land, bu~t the very poor soils of 
1.7 million hectares of class I) and E lands are generaily considered 
unsuitable fbr cultivation. Only 4 percent of' the area (1 '2, 197 hectares) is 
in the class A category. Appropriate list of the poorer soils is a long
standing issue in the AleItejn. 

Rainfall is concentrated in the winter months, with the, greater pa't of' 
tile region having an average anual rainfll of between 500 and 6o0 
millimeters. The lack of' summer rainls restricts productiol during the 
warm growing season to drought-resistant crops and irrigated areas. 
Winter drought can severely affect the production of' cereals and pasture 
fbr livestock. Excessive rain can be harmful to cereal production. 

The Alentejo is known as the bread basket of Portugal. About 75 per
cent of' the country's wheat comes t'oin this region. Area, prod action, andl 
yield data fbr the major crops of' the region are given ill Table 5. 1. Except 
for the irrigated crops--rice and tolmatoes-vields are considered low by 
European standards. Considerable areal variation ili yields occurs be
cause of'soil types and local climatic conditions. Cereal yields on the best 
soils and under good mageimnt can bie ti ree tiines the regioal aver
ages. Because of climatic variations, annual yields arc highly variable. For 
example, the wheat yield in 1984 was 1,937 kilograms per hectare; the 
1975-84 average was 1,178. The high production risks, especially on the 
poorer soils, are associated with crop systems that use low levels of capital 
and purchased inputs. 

q ., -. . .- _ .. ... , .. . . . . . 
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TABLE 5.1. Area, Production, and Yield of the PrincipalCrops Grown in the 
Alentejo, Averagefi)r 1975-84' 

Crop 

Wheat 
Oats 
Barley for grain 
Safflower 
Corn 
Chickpeas 
Rye 
Broad beans 
Rice 
Beans 
Sunflower 
Tomatoes 
Potatoes 

Area Planted 
{in |lectarts) 

255,7(0 
127,600 
57,400 
26,361 
24,100 
21,100 
13,400 
11,800 
11,300 
5,1(1) 
5,1(X) 
5,011 
4,2(X) 

Yield 
Production (i Kilograms

(in iMetric Tons) per Ilectare) 

301,2(X) 1,178 
73,90 579 
46,() 8(0 
13,284 504 
11,700 485 
7,9(W) 375 
6,3(W) 466 
6,500 551 

50, (10 4,431 
1,7(X) 337 
1,700 580 

222,526 44,405 
28,800 6,790 

UnImpblidhcd dataSOUt'l:CE: Iromthe Alentejo regional ofice f the Minislrc of Agriculure. 
A['xcept for tlomatoes. sonln)Wtrs. and sAfllowr, which are average fior19711-76. 

Not included in Table 5.1 are the data fbr grapes and cork. Tle area in 
grapes has increased in recent years, but wine production in the Alentejo 
accounts for 01nlY3 percent of national production (Rego 1985, 33). Cork is 
harvested from cork oak trees scattered throughout the Alentejo but lo
cated primarily in the western part of' the region. 

Livestock prk;duction is also imponrtant in the Alentejo. The agricultural 
census of' 1979 coluted slightly fewer than i million sheep. Other region
al livestock numbers fbr the same year are 

Pigs 
Beef cattle 
Goats 
1)airv cows 

374,o99 
230,729 
164,498 
37,470 

Mules 
Donkeys 
Horses 

12,262 
6,816 
2,868 

Policy Issues 

Three related policy issues occupy much of the current discussion 
about agriculture in the Alentejo. Since 1974, the land reform issue has 
dominated the agricultural policy arena. The status and future of' the 
cooperative and collective farms continue to be debated. The settlement 
of claims over "reserve" areas by landlords also receives a great deal of 
attention. This study does not analyze Lnd refirm issues in tile Alentejo, 
primarily because of the impracticability of obtaining representative data 
from the cooperative and collective farms. 
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The use of C and 1) soils is a long-standing issue of continued impor
tance in the Alentejo. Since Salazar's Wheat camalign of the late 193os, 
large amounts of' C and 1) soils have beeI lised for cereal production. 
Some teehlicians argue that such Soils are inapprol)riate for cereal 1)ro
ductioln anl should be converted to pasture for the production of sheep 
and cattle. Although this study does not address the teelhical issues of' 
soil utilization, it does compare the econonlic belefits and costs of using C 
and 1) soils for wheat produ, tion versus pasture for sheep, feeder calves, 
ill beef. 

Because of* the lack of' rain duiiing the suimnier grovinwig season and 

periodic droughlts during the other seasons, whether or iot to expand 
irrigation is a iiajr policy question ill the Alentejo. Private investments 
for developing on-fi arm water supplies f'roii wells and reservoirs and pulb
lie investments for larger hvdroelectric and irrigation projects are advo
cated i some policymakers. This study does Iiot attenpt a hll analysis of' 

the benlefts and costs of*ne\%irrigation investments; instead, it analyzes 

the private and social profitability of*two crops--rice and tolmatoes

currently produced vith water frol existing irrigation systems. 

Characteristics of' the Alentejo Systems 

To address these policy issues, five crop production and five livestock 
prodluction systems were deflned and analyzed using the method present
ed in chapter 2. In additiom, two wheat-flour processing systems were 
analyzed separately to deterline the competitiveness and] efficiency of' 
Portugal's flour-milling industryN. 

Crop Production Acticities 

The basic characteristics of the firm-level crop production activities are 
contained in Table 5.2. Although these activities we.'e chosen to repre
sent typical production conditions in the Alentejo, the indicated crop 
yields do not correspond exactly to the average regional yields ill Table 
5. 1. Wheat Yields fbir both g0od and poor soils are above the overall 
averages fbl 1975-84. These higher' yields aire justified oln the basis that 

higher-than-average levels of' inputs are used and better-than-average 
maiiagement is assumed. 

The lower sunflower yield in [able 5.2 is based on the fact that the 
regional average yield of' 58) kilograms per hectare includes some irri
gated acreage. For drland sunflower production, the 5oo kilogram per 
hectare yield is a normal one. Yield variability ill dryland sunflower pro
duction is extremely la'ge because of' diffe'ernce! in soil moisture both 
within and between seasons. 

The rice yield chosen fbr the Sado Valley is higher than the regional 
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TABLE 5.2. Characteristicsof Crop ProductionActivities in the Alentejo, 
1983 

Wheval
 
Sun;lhwvrs
 

Good Poor ii )rvland lice in Tomahoes furlitem, soils 	 Soils Vall.ySoils Sad
o 

Pro.t ig 

Yields (in kilograms 
per hectare) 2,0(9) 1,350 5,000500 	 35,0(O

Seeds (in kilograms 
per hectare) 170 150 8 200 35,0(),'Fertilizer (in kilograms
 
per hectare of
 
nutrient):

Nitrogen 	 114 3982.8 	 117.5 139
Phosphorus 90 72.0 0 60.0 105
Potassium 0 0 0 0 105 

Labor:
 
In hours per


hiectare, 13.3 15.0 12.0 73.2 977.8 
In escudos per


hectare 1,583 1,786 6,048
1,272 	 61,011
Fixed inputs (in

escudos per hectare) 4,642 4,874 3,633 11,638 6,174
Total private cost: 

In escudos perhectare 31,830 29,670 14,683 77,281 102,693 
In escudos per

kilogram 15.91 21.98 29.37 15.46 2.93 
Gross 	 revenue:
 

In escudos per

hectare 54,84(0 37,255 17,500 142,200 182,000

In escudos per
kilogram 27.42 27.60 35.00 28.44 5.20 

Returns 	to land and
 
management (in

escudos per hectare) 23,010 7,585 
 2,817 64,919 79,307


Land rental rates (in

eseudos per hectare) 3,450 2,0(0 3,450 
 40,000 25,000

Returns to 
management (in
escudos per hectare) 19,560 5,585 -633 24,919 54,307 

souLj(:E: PIES tvain etiilates. 

-Nuionx.r (if transplants per heclare.ll,,ours for cultural practices only, figures do not incldd, inputved hours for repirs., mlail nti t., ald so on,,. 

average because of better growing conditions and higher levels of input 
use. The yield for tomatoes for processing (35 metric tons per hectare) is 
considerably below the re)orted regional average (44.4 metric tons per
hectare); in recent \,ears, tomato yields are tobelieved have declined. 
Nevertheless, tomato is extremelyproduction profitable under the as
sumed conditions. Although both the rice and the tomatoes require irri
gation, they are not considered substitutes in production. Rice is grown in 
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the heavier soils of the valley floors, where flooding is possil)le. Tomatoes 
are grown on the better upland fields and compete with irrigated mclons. 

All of the crop production activities in Table 5.2 show positive returns 
to land and management under 1983 conditions. )educting estiillated 
1983 land rental rates from the returns to land and management yields 
estimates of' returns to management (profit or loss). Four of the crop 
activities are privately profitable under 1983 conditions and exhibit good 
returns per heectare and as a percent of gross revenue. The two irrigated 
systems (rice and toaatoes fbr p)rocessing) have the highest returns per 
hectare. 

Only sunflowers are unprofitalle under the assumed conditions. Their 
unprofitability is probably overstated, however, since sunflowers are nor
mally planted as a catch-crop befbre wheat in the rotation. It is unlikely 
that the rental rate of" Ese :3,450 per hectare would be charged for both 
sunflowers and wheat. The more likely practice is one in which a rental 
rate is fixed fbr both sunflowers and wheat. If this rate were Ese 3,450 for 
the fifteen months required to produce both crops, the combined returns 
to management vould be EsC 22,377 per hectare (23,010 + 2,817 

3,450). 

Livestock Production Activities 

Table 5.3 shovs the basic characteristics of' the five livestock production 
activities. The sheep, cow-calf' and pasture-fed beef'activities utilize pas
ture as the basic source of' feedstuff. The pasture area fbr each of' these 
activities includes subterranean clover, mixed pasture, native pastiue, 
and oats fbr hay or straw. Pasture technologies and costs reflect produc
tion on C or 1) soils. For each type of' pasture, a separate IudIget was 
prepared, representing the normal production practices, costs, and ex
pected outputs. The aggregated costs of' pasture production are repre
sented by the roughage feed costs in the table. 

Tile pasture-fed beef' activity requires mixed feed in addition to the 
pasture produced on the fhrm. This fIed is needed during the winter, 
when pasture is scarce and the second-yea' animals are being fiattened fbr 
sale. Mixed-feed consumption is estimated at 2 kilograms per head fbr 15o 
days. Less fied is required fbr tile cow-calfactivity, since the animals are 
sold at a yo ,,ger age (seven ullontils versus tvemty-finr months). It is also 
possible to manage the cow-calf activity so that f'ewer animals are f'ed 
during the winteri months. 

The feedlot beef activity is based oil the purchase of feeder calves friom 
a source such as the cow-calf producers or dairies. The feeder calves are 
fed rations and straw fir one year and are sold fbr slaugiter at 475 kilo
grains. Each aniial consumes 815 kilograms of rations during the fatten
ing period. 



TABLE 5.3. Characteristicsof Licestock Prod,:,f.on Activities in the Alentejo, 1983 

Sheep 
Pasture-Fed 

Item .Medium Management Ifigh Management Cow-Calf Feedlot Beef Pasture-Fed Beef 

Herd comtposition 

Output (sales per year): 
Main product 
By-prxlucts 

Live weight at sale-main 
products (in kilugrams) 

Feed requirenctts per herd 

.3(X)ewes 
12 rams 
65 repLi.-llent ewes 

ta255latbs 

IO lamnbs 
52 cull ewes and rams 
26,(X) kg of oats 
668 kg of wool 

X5 

375 ewes 
15 rams 
82 replacemetnt ewes 

3.56 lambs 

274 lambs 
67 cull ewes and rt,,s 
26.IXX) kg of oats 
870 kg of wool 

25 

50 tows 
I bull 

20 replacemet calves and 
cows 

40 calves 

28 head 
9.2 cull cows and hulls 
26,0W0 kg of oats 

180 males 
160 fettales 

50 head 

49.5 head 

475 

50 cOws 
I bull 

20 replact.nent calves and 
COWS 

56 feeder calves 

28 head 
9.2 cull cows and bulls 

550 males 
500 females 

per year:
Roughage (in firage units) 
Mixed fed (in kilograims per 

hectare): 
Pasture area (in hectares):

Clover 
Mixed pasture 
Native pasture 
Oats fur hav 

Feed costs per herd per year 
(in thousands o" escutdos):
Roughage 

' 

Mixed feed 

99,210) 
0 

.50 
I0 
40 
20 

4352 
0 

125,660 

50 
10 
40 
20 

615 
0 

141,900 
0 

.50 
20 
60 
20 

532 
0 

57,250 
40,750 

0 
0 
0 
0 

1.217 
570 

217.850 
8.4(X) 

50 
20 

140 
60 

1,745 
18 



Total private costs: 
In thousands of escudos per 1.357 1,571 1,342 3.773 2,553
 

herd
 
In escudos per kilogram-" 286 229 276 160 171
 

Gross revenue: 
In thousands of escudus per 1,571 2,033 1.719 4,232 3,197 

herd
 
In escudos per kilogram- 180 180 
 161 180 180 

main products,
 
In escudos per kilogram- 151 117 193 
 0 34
 

by-products
 
In escudos per kilogram- 331 297 
 354 180 214 

21 products 
Returns to land and 

management: 
In thousands of escudos per 214 462 377 459 644
 

herd
 
In escudos per kilogram, 45 68 
 78 20 43
 
In escudos per hectare 1.784 3,852 2.512 0 
 2.384 

SOURCE;PES team estimates. 
-For sheep and cow-calf pasture, oat straw; 1.300 kilograms per hectare of grain sold.bExcept for feedlot beef. these are annual costs of pasture production to maintain herds. For the sheep and cow-calf activities. pasture costs are reduced by the value ofoats sold for grain (429 

contos).
cPrivate costs and returns per kilogran of main product, live weight. 
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The sheep activities produce lambs for slaughter and cull animals,
wool, and oats as by-products. Although some Alentejo sheep growers seil 
milk, in these activities milk is assumed to be consumed bv the lambs. It
is possible to manage the sheep activity so that seasonal feed demands 
coincide with pasture availability thereby avoiding supplementary feed
ing. Some of the large sheep stations, however, use concentrated rations 
to help fatten their lambs.
 

Two levels of managemnent-edimn 
 and high-are specified for tile 
sheep activities. Although the pasture areas are the same, better pasture
and herd management permits an increase in the carrying capacity from 
300 to 375 ewes. Furthermore, the firtility level in the high-management
activity is greater-o.95 versus o.85. Greater pasture productivity is ob
tained by fencing, which fiacilitates better pasture utilization and elimni
nates the need for an assistant shepherd. The subterranean clover in the
high-management activity receives applications of' 3,0oo kilograms per
hectare of limestone during the first and second years of' its five-year
cycle. The 40 hectares of native pasture receive a biannual fertilization of' 
300 kilograms phosphorous of(P.05) per hectare in the high-management
activity. Although fencing, limestone application, and fertilization of' 
native pastures are not common in the Alentejo, they represent the more 
intensive management practices currently being recommended by some 
technicians. Many other management alternatives that are not evaluated 
in this study are being tested by farmers and researchers (Casquinha.
Carvalho, and Sanders 1982). 

All five livestock production activities show po;itive returns to land and 
management under 1983 conditions (Table 5.3). Returns per hectare for
the fbur pasture-based activities were highest f'or the high-management

sheep activity and lowest for the mediui-management sheep activity.

The benefits of good management are clearly demonstrated with these
 
results. However, as indicated in Table 5.2, the class C soils for wheat

generated more returns per hectare in 
 1983 than did the high-manage
ment sheep activity. As will be shown 
 later, with EC membership this
 
situation will change rapidly under projected conditions.
 

ProcessingActicities 

Representative budgets vere developed to reflect the private and so
cial costs and returns for the processing of wheat, tomatoes, lamb, and
beef. The tomato-processing budget for the Ribatejo is discussed in chap
ter 6. 

The processing of Alentejo wheat is (lone in large, highly mechanized 
flour mills, called espoadas, with capacities between 3 and 10 metric tons 
of wheat per hour. The large, mechanized mills stand in constrast to tile 
traditional stone-grinder mills, located lar.gely in the North, which are 

http:greater-o.95
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used primarily fbr milling corn for animal feed and flour. Only the es
poadas are analyzed in this chapter. 

Flour milling in Portugal is regulated. Prices fbr wheat, wheat flour, 
and bread are fixed by the government, olthough mill competition has 
made superfluous the flour price restriction. The quality of espoada bread 
flour is limited to two grades, first and second. Both the importation and 
the domestic production of wheat are monopolized 1ywI and millersEPAC, 

are required to purchase fixed proportions of domiestic and imported 
wheat. Espoadasare required t, purchase 3( percent of' their wheat fiom 
domestic sources and are allowed to choose iriom a restricted list of, im
ported wheats--usually hard red winter and US no. 2 soft. 

The representative flour mill chosen fbr this activity has a capacity of' 
3.5 metric tons of wheat per hour and operates three shifts per (lay. Mills 
with diflcrent capacities exist, but the ditllremices in profits between me
diun-size and large espoadas is small (Monke, Pearson, and Carvalho 
1986). A medjuim-size mill was selected for this study because medium
size mills are most representative of the industry. Characteristics of*the 
flour-milling activity are presented in Table 5.. 

Wheat, the raw material, is b,' fur tlme largest cost item in the flour
milling budget, re .rc,,nting 87 percent of' total costs. Unskilled labor is 
the next largest item, accomnting fbr 6. 5 percent of total costs. The fixed 
inputs of buildings, machinery, and land are only Ese 585 per metric ton 
of flour, reflecting the spreading of' total fixed capital Costs over 20,500 
metric tons of' annual output. Revenue to the flour mill comes friom the 
sale of wheat flour and wheat bran; flour repmesents 77 percent of total 

TABLE 5.4. Characteristics of the Flour-MillingActivity in the
 
Alentejo, 1983
 

Nitdium-Sizte 

Item Espoada 

Capacity (in metric tons of wheat per hour) 3.5 
Shifts per (lay 3.0 
Milling ratio 0.764 
Private costs (in escudos per metric ton of flour): 

Fixed inputs for inilling 585 
Skilled labor and administration 191 
Unskilled labor 1,712 
Intermediate inputs, excluding wheat 1,043 
Raw material-wheat, 22,908 
Direct taxes 21 

Gross revenue (in escudos):

Flour-I metric ton 22,0W0
 
Bran-0.282 metric ton 6,486
 

Processing profit (in escudos per metric ton of flour) 2,026 

1.31c: PES ta eisit'e | (nr.. 1.3( ) metric tom| of wihtat (o prwm.uce I mettric ton of floor and 282 kilograms of bran. 
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TABLE 5.5. CharacteristicsofJNPP Limb and Beef Slaughtering Actit ities in 
the Alenujo, 198,3 

Ite'm imbll4Ieef 

Shifts per day 1.0 1.0Dress-out ratio 0.50 0.544
Private costs (ill escudos per kilogram of carcass 

weight):
Fixed inputs 0.58 0.60
L.,bor 8.86 7.70Intermediate inputs, cxcluding live animals 1.76 1.84
Live animals 363.04 333.68 

Gress revenue (in esctdos per kilogram of carcass
weight) 375.04 345.68

Processing profit (in escudos per kilogram of 
carcass w\'eight) 0.80 1.86 

so t'him-.: PEIS ai ll iirC, , 

revenue. Returns to management from the flour-milling activity were 
estimated at Ese 2,o26 per metric ton, or 7 percent of gross revenue.
 

The processing of Alentejo lamb and beef is assumed to be done in one
 
of the public slaughterhouses operated by the JNPI'. Tle JNPP is also
 
authorized to license private slaughterhouses that conform to certain
 
health and sanitary conditions. Only one private firm has so fur been
 
licensed to slaughter beeff otherwise, all beef and sheep are slaughtered
 
at JNPP ficilities.
 

The characteristics of the slaughtering activities developed for this
 
study are presented in Table 5.5. The 
cost of live animals represents 
about 97 percent of the total costs of slaughtering. The JNPP does not 
usually take possession of the animals but rather provides its slaughtering 
services to others, such as butchers, who acquire the animals directly 
from the producers. If the costs of live animals are omitted, labor be
comes the most important item in the slaughtering budget. Since JNPP 
slaughterhouses receive investment and working-capital funds interest
free from JNPP's operating budget, private capital costs are low. 

Alentejo System Results, 1983 
The production and processing activities just described are combined 

with transportation and processing activities to fbrm complete systems.
Wheat, sunflowers, and rice are transported to wholesale market centers, 
where social output prices are defined. Since wheat is also milled in 
Portugal, a separate system is designed to analyze the transport of' wheat 
from EPAC storage to the espoada and the transport of' wheat flour to 
Lisbon. Wheat flour is the tradable output of this system. Tomatoes are 
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transported to a processing plant, where they are transfoirned into tomato 
paste. Lambs from the sheep activities and beef fi'om the feedlot and 
pasture-fed beel actilities are transported to a JNPP facility fri" slaughter. 
Since the Alentejo cow-calfactivity prtduces intermediate inputs, it is not 
reported separately as a system. 

Crop Systems, )983 

The private and social cost and revenue structures of the crop systems 
are presented in Table 5.6. Under the 1983 conditions, all but one of the 
systems demonstrate positive returns to land and management. Vheat in 
poor soil is unprofitable in social terms. 

TABLE 5.6. Private and Social Costs. Revenues, and Returns and Net Policy 
Effects for the Crop Systems in the Alentejo. 1iJ8 3 (in Thousands of Escudos 
per liectare), 

Wieat
 

Smnlowers Rive ill 
(H 'or i I)Dr'land Sado Tomato 

Item soils soils Areas 'alh.y Paste 

Private 
Labor 7.0 6.8 4.9 25.6 179.1 
Capital 7.8 7.5 5.2 25.0 111.4 
Tradables 19.1 16.7 6.0 36.6 155.7 
Total cost 33.9 31.0 16.1 87.2 446.2 
Revenues: 

Main 46.0 31.0 17.5 112.2 442.9 
Seconda 8.8 6.2 - - 62.2 

Returns to land and 
management 20.9 6.2 1.4 55.0 58.9 

Social 
ladbor 5.7 5.5 4.0 20.3 137.2 
Capital 10.3 10.7 7.1 33.8 180.8 
Tradables 23.6 20.1 6.5 40.4 147.1 
Total cost 39.6 36.3 17.6 94.5 465.1 
Revenues: 

Main 36.7 24.8 19.6 1,t9.C 419.1 
Secondary 8.8 6.2 - - 62.2 

Returns to land and 
management 5.9 -5.3 2.0 54.5 16.2 

Policj Effects a 

Labor -1.3 -1.3 -0.9 -5.3 -41.9 
Capital +2.5 +3.2 +1.9 +8.8 +69.4 
Tradables +4.5 +3.4 +0.5 +3.8 -8.6 
Total cost +5.7 +5.3 +1.5 +7.3 +18.9 
Revenues: 

Main +9.3 +6.2 -2.1 -6.8 +23.8 
Secondary 0.0 0.0 - - 0.0 

Net effects of policy +15.0 +11.5 -0.6 +0.5 +42.7 

SU'RICE: PFS team estimates. 
P'luos, +) equals a subsidy, and minus (-) equals a tax. 

- = notapplical.. 
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The major difl1rences between private and social costs are due to labor 
taxes (Which are private labor costs higher than social labor costs), the 
subsidized private real interest rat2 of 2 percent versus the real social cost 
of capital ofr8 percent, and subsidies fbr fertilizer (which lower the private
costs of tradable inputs). The labor taxes represent the ellect of employee
social security taxes. Alth igh some agricultural empl)oers do not pay
these taxes, it is believed that most Alentejo finrmers and processing
industries comply with the law. The subsidized interest rate reflects the
provision of' certain lines of credit at low interest rates. The low private
cost of fertilizer results from the government's fixed prices to fiu'ners and 
the subsidization of the fertilizermantifilcturing industrv. Fertilizer sub
sidies, which reached over 1o percent in the early 198os, were (ssen
tially eliminated lit June 1983. The pre-June le\els are maintained in the
1983 base case systems because fi rmers had already purchased I'rtilizer 
fi)l" the 1983 crops hefore prices were increased. 

The wheat, sunflower, and rie systems are essentially firm-level sys.
tens with very low postfrlir costs. The tomato paste system, on th other
hand, includes a large amount of postfiaru processing costs, as in'dicated 
in the following cost breakdown for 1983 (ill escudos per lK-ograln of 
paste): 

Private Social 
Farm Postfairm Farm Postfarn

Labor 11 19 8 15Capital 2 17 3 28
Tradables . 222 6 19
Total 17 58 17 62 

The comnpetitiveniess of the tomato paste sy :n depends heavily on the 
postfarm processing activity that uses .a lar,, amount of' subsidized cap
ital. Removing tile subsidy would increaso postfiri capital costs by 65
 
percent (17 to 28 escudos per kilogram of paste). In 1983, the capital

subsidy in tomato processing was nearly offset by taxes on labor and
 
tradable input'
 

Social outr 'Prices ill 1983 were less than private prices for wheat and 
tomato paste. The high private price for wheat (25 percent ahove the
equivalent world price in 1983) reflects the longstanding Portuguese pol
icy ofencouraging wheat production. Wheat prices to produmcers are fixed 
before the plating season al( are implemented by EPAC, which aets as
the sole buyer of all wheat. The higher private price for tomato paste is 
due to ':mexport subsidy that benefits tomato processors and producers.
Because of' this protection on output and the net subsidization of wheat 
and tomato paste costs, these systenis had much lower social than private 
returns in 1983 (Table 5.6). 
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Although the social prices of sunflowers and rice are above private 
prices (reflecting a small tax on producers), social and private returns for 
these two systems are about equal. Policy in 1983 fivored the wheat and 
tomato paste systems but had negligible net efliets on theiprolduction of* 
sunflowers and rice. 

Flour-Milling System, 103 

Tihe 1983 cost and reventie structure for flour milling indicates that the 
system was profitable in both private and social terms (Tlable 5.7). Private 
and social returns to flour milling were 5 and 12 percent, respectively, of 
total revenues. The higher social proftability represents the net eflects of, 
policy-taxing the flour-milling industry by about Ese 2,92) per metric 
ton of, flour. 

A complex tax and subsidy system was respoisible fbr the net taxation 
of the industry. The primary raw material, wheat, was subsidized to the 
degree that flour millers acquired wheat at about 5 percent below the 
world market price (CIF price plus unloading and local transportation 
costs). Other tradable inputs also were subsidized, primarily because this 
category includes storage and interest on working capital, which offset the 
taxes on fuel, electricity, and insurance. Large subsidies onl capital re
stilted from the legal restrictions on interest rates described earlier. 

Contrary to policy for the other systems, skilled labor in the flour
milling system was subsidized. The labor costs of' unloading the wheat 
fromn ships, transporting it, and putting it in EPAC storage ficilities are 
paid by EPAC, thereby represeinting a sumbsidy to the flour industry. Total 

TABLE 5.7. Private and Social Costs, Revenues, and Returns and Net Policy! 
Effects for tile Four-MillingSystem in the Alentejo, 1983 (in Escudos per 
Metric Ton of Wheat Flour) 

Efleht% of 
Ilteml iriale S4wa PolI1')icy"-


Skilled labor 662 750 +88 
Unskilled labor 1,898 1,549 -349 
Capital 1,046 2,560 + 1,514 
Tradables, excluding wheat 662 1,042 +380 
Raw Material-wheat i' 22,908 24,046 + 1,138 
Total cost 27,176 29,947 +2,771 
Revenues: 

Flour 22, t) 27,690 -5,690
 
Bran 6,486 6,486 0
 

Net returns 1,310,' 4,229 -2,91W I
 

VWHCJ[:E IPES W~inllvstul e'. 

. Plus ( +) equals a sobsidy, aod minu% - etiuals aolax. 

1-13W$)netric tonsf wheat to ijmAIv 1 inmetricIon of* floor and 2h2 kilogramsofbran. 
I1t prIvatemetretrns are ir t I%%hole%VyteiI ald are ltwer thanifh, nut returnsto tiheIrwesig aciivity 

(Talh. 5.4) IWeaii(, of iPi k % wit El :'s %tiorae,and trami,%pirialioliofaSv 'alte th iuyiig. selliog., 'hteai.
 
-Nel effects of ipIicy.
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unskilled labor costs also arc partially sulbsidized, although the cttiet is 
more than offset l)v social secnritv taxes. 

The nain tax in the svstem results from the fixed price for flour, which 
is about 20 i)crcent below the world price. Ih low flour price is ucain
tained in order to keep I)read prices low. Modifications of the wheat, 
flour, and bread price regimes will occur as wheat tra(de is libcralized and 
EPAC loSeS its i11(1OIl)ol\ position. Social and lpriv'ate costs and returns will 
beconmec ilorecqu ual. 

Licestock Systems, 1983 
Tile 1983 cost alld reVllenu structure for the Ibui livestock sy'stems is 

presented in 'fable 5 .8. Unldcr 1983 co(mlitiolns, these s\st(.ics were pri
vately profitaleIc but socially uniprofitalIc. 'h ccoln iied eflict of higher
social costs and lower social output prics-oth reflecting large subsidies 
to producers-accounts fir tilt large (liflerences in returns to land and 
management, especially fbr tilt shcep system. The lower social cost of' 
labor is muore than off'set by tile Ihigheri Social cost of capital an d tradabl es. 
Subsidies fbr fertilizer ill the lamb and pastur,-feid b(f systems and for 
mixed feed ill tIle ficdlot system accoint for iciost of the (liflerences
between the social amnd private costs of tra(lales. Although the livestock 
systems were cc)mpetitivc under actual market conditions ill 1983, thley
woul not have survived without tile direct supp)rt and protect icin of 
government policy. 

The high )rivatc prices fir lamb and bcl'- 5o pcrcent and 5 percent
above equivalent world market prices, respectively-refct the JNrPs 
controls over imports and storage. Consumer preferences for f'esl lamb 
as opposed to imported frozen lamb could also explain part of' the large
diflerence between social aitI private prices for lamb. 

Future Profitability and tke Effects of Policy in 
the Alentejo 

Chapter 2 described the methods of measuring comparative advantage
used ill this stcidv. Chal)ters 3 aid 4 described the assumptions and 
expected changes in outlut, tradable input, and factor prices through
 
1996, in 
 both private and social terms. Output prices are adljusted to 
represent the two-stage transition process and exl,'tecd EC prices. Pri
vate and social wage rates arc assumed to increase, represecnting real 
income gai ls from economic growth. TI(, rcal cost of capital is assumced to 
remain ccmnt-mt iin both private and social values. The real scocial cost cf* 
tradablo, inputs remains constanct, and the real private cost of' tradable 
inputs is uLmizhanged after a ceC-timC adjuistmcnt in 1984 tc) reflcct the 
removal of subsidIlies for fe.rtilizer and mixeI feed. ColnsecicliU , tile 
1)atterns of change (escribed il this secticon ar conliticned Iby assulip



99 Extensive Faringin the Alentcjo 

TABLE 5.8. Private and Social Costs, Revenues, and Returns and Net Policy 
Effects fir the Licestock Systems in the Alentejo, 198,3 (in Esculos per 
Kilogram of Carcass Weight), 

Mi'dillI 

Private 
Labor 185 
Capital 113 
Tradables 291 
Total cost 589 
Revenues: 

Main 378 
Secondary 302 

Returns to land and 
inalglgellent 91 

Social 
Labor 154 
Capital -36 
Tradailes 3341 
Total cost 724 
Revenues: 

Main 251 
Secondary 213 

Returns to land and 
management -260 

Policy Effects, 
Labor -31 
Capital +123 
Tradables +43 
Total cost +135 
Revenues: 

Main +127 
Secondary +89 

Net effects of policy +351 

SOlItW r; IT'S W.11lll '-sliml es.~l 

hil, +(it-yual, a %liubidy,an1dIninu1%(- I-qual, 
- = 1llicabh..noIt app

Limb 

it Ia. 

Ilighl 

131 
10-1 
2.1 
476 

378 
,234 

136 

109 
216 
285 
610 

252 
165 

-193 

-22 
+112 

+44 
+134 

+126 
+69 

+329 

Fh edlot atII'a.lre.-re'd 

-11 76 
T3 72 

227 182 
311 330 

349 349 
- 62 

38 81 

35 64 
51 137 

262 217 
348 418 

333 333 
- 51 

-15 -34 

-6 -12 
+8 +65 

+35 +35 
+37 +88 

+16 +16
 
- +11
 
+53 +115 

tions concerning the general macroeconomic environment, specific Por
tuguese policy changes, adjustment to EC policies, and expected EC 
price movements. All projected costs and revenues are expressed in real 
terms. 

Crop Systems and FlourMilling 

)eclining wheat prices and increasing costs reduce the private and 
social returns for the wheat systen (Table 5.9). The scenario lollows. 
Wheat production on good soils remains prolitable through 1993 anld 
thereafter is slightly unprofitable. The private rate of' return declines from 
38 percent (f total revenues in 1983 to -3 percent in 1996. Wheat pro



TABLE 5.9. Pricateand Social Costs, Recenues, and Returns and .Vt Policy Effects firthe Crop and Flour-MillingSystems in the Alentejo, 193-96 (in Escudos per Kilogram of
Final Product) 

Private Swhd 
Svsten Total Total Retzn s to Land Total To.land Year Riturtismto L-rad NetCosts ftesetot-s and %fanalrmcnt (;o.t. Eflect

Her ii.llt- andi Matagetlt.t 11 of)I lit'" 

Wheat on Good Soils
1983 16.92 27.42 10.50 19.76 22.79 3.03 +7.471986 19.22 26.98 7.76 19.41 16.62 -2.79 + 10.551991 19.53 23.37 3.84 19.66 2.3.37 3.71 +0.131996 19.87 19.38 -0.49 19.94 19.38 -0.56 +0.07Wheat on Poor Soils
1983 22.99 27.60 4.61 26.90 22.97 -3.93 +8.541986 25.64 27.15 1.51 26.38 19.9) -6.48 +7.991991 26.09 23.55 -2.54 26.75 23.55 -3.20 +0.661996 26.58 19.55 -7.03 27.15 19.55 -7.60 +0.57Sunflowers on Dryland Soils1983 32.04 35.00 2.96 35.17 39.23 4.06 - 1.101986 33.43 38.74 5.31 34.21 31.7 2.43 +7.741991 34.29 :38.69 4.40 34.92 38.6() 3.77 +0.631996 35.24 37.57 2.33 35.70 :37.57 1.87 -10.46

Rice in Sado Valley1983 17.44 28.44 11.00 18.89 29.80 10.91 +0.091986 17.87 3.3.19 15.32 18.42 2-1.94 6.521991 +8.8018.32 30.48 12.16 18.78 :30.48 11.70 +0.461996 18.82 33.45 14.63 19.17 33.45 14.28 +0.35Tonato Paste
1983 75.02 84.90 9.88 78.16 80.90 2.74 +7.141986 73.97 77.05 3.08 75.80 77.05 1.25 + .831991 76. 64 96.63 19.99 77.84 96.63 18.79 +1.201996 79.56 93.72 14.16 80.08 9:3.72 13.64 +0.52

FlourMilling
1983 27.18 28.49 1.31 29.95 34.18 4.2.3 -2.921986 33.79 36.87 3.08 2-5.72 :31.26 5.54 -2.461991 28.00 30.94 2.94 29.56 30.94 1.38 +1.561996 24.81 30.86 6.05 26.:31 30.86 4.52 +1.53 

sot'B(:r;: PES tealmestinates. 
'Pls (+) equals a subsidy, and nuosl. equal, a tax. 

http:Matagetlt.t1
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duction oin poor soils becomes unprofitable in private terms in 1987, and 
by 1996 losses are equal to :36 percent of total revenues. Since the as
sumed yield of' the poor-soil wheat system is higher than the regional 
average (1,350 Ver-ss 1, 178 kilograms per hectare), fl'rers who achieve 
the average regional yield or less faec severe ecoloilnic problems even in 
the unlikely event that their unit costs are lower. Under these conditions, 
declines in poor-soil wheat acreage and 1production can be expected. 

With modest improvements in technology, wheat production oil the 
better Alentejo soils will be able to compete witl other Europealn produic
tioii. The yield for go(d-soil wheat would have to iiicrease OdY 50 kilo
grams per hectare (fi'om 0,ooo to 2,o5o kilograms) for the system to break 
even iii t996. By the end of the transition period, the net Subsidization of' 
wheat production ill Portiigal will be minimal and real wheat prices in 
Portugal will be less than the woirld wheat price in 198:3. 

The sunflower, rice, and tomato paste systems show it pattern opposite 
fr'oni that of the wheat sv'stenls (Table 5.9). Private ai'd social output 
prices tend to increase or stabilize; and with the exception of' sunflowers, 
net returns at the end of' the transition period are higher than iin1983. 
Variations ill product prices and profits occur is the diflerent transition 
arrangements and harmonization adjustlnelts con e into play. A11 of' these 
systems remain privately coml)etitive, and bv yy96 the' earn reasonable 
rates of* return with virtuiallh no subsidies from the Portuguese govern
meit. In addition, these systems are socially profitable and therefire aie 
able to compete ill the European market. 'T'lle two systems based oil 
irrigated production-rict, and tomato past(--have high private rates of' 
retiirnm (44 ad 15 percent of total r'eveimi's, respe'ctivel\v). The private 
cost ratio s (P1CRs) for the iice Mid toialitto pdst( sVstellIs aie 0.42 Md0 .79, 

respectiv'ely, indicating that rice produoction yields a ligh'r return to 
dolmlestic resouII'Ces, tIllI does toliato paste (See ehaptr 2 for the defini
tioll of, PCIOI. 

louir-ulilling profits ilicrease coimsiderall'. lpect((l iitereaisIC ifi flour' 
prices combine with declining wheat prices to raise retuiis to 2o percent 
of' total revenus by l(fi. The flou industry shifts i'um ILposition of' let 
taxatiom ill 198:3 undei Poirtngnese fPOlicies to ntl smibsidizatiol under the 
combi.ned Portuguese and E(C policies. PIsitixc social profit throughout 
the period suiggests that flow' milling has a coiiparativ'e advantage within 
the F(:. lecause of' the high cost of' fhi transpurtation. hoeo'er. this 
advamtage app~ears to Ie insufli'iient to enable flour,"to be exported. 

Livestock Syst'ms 

Future irofitalbility of' the Alente~io livestock systems is presented in 
Table 5.io. The estiilates indicate potential adjostment pirobleims for the 
livestock sector. 



TABLE 5. 10. Private and Social Costs, ReCenues, and Returns and Net Policy Effects forthe Licestock Systems in the Alentejo, 1983-96 (in Escudos per Kilogram of Final 
Product-CarcassWeig-ht) 

Private Stwial 
System 

and Year 
Total 
(osts 

Total 
Roeweaas 

Ieturas to, Land 
and . |anageen t 

Total 
Costs 

Total 
Rest ltas 

liteturns to, Lana 
and Matnahgemenaaat 

Ncet ERetsh 
af l'aPlicy

Lamb-Mediumn Management
1983 589 680 
1986 622 651 
1991 639 608 
1996 657 586 

Lamb-Htigh Management
1983 476 612 
1986 534 583 
1991 546 540 
1996 558 517 

Beef-Feedlot 
1983 311 ,349
1986 317 273 
1991 320 261 
1996 315 283 

91 
29 

-31 
-71 

136 
49 
-6 

-41 

38 
-44 
-59 
-32 

725 
708 
721 
736 

611 
597 
607 
617 

348 
343 
340 
335 

464 
562 
519 
497 

417 
515 
471 
449 

3.33 
204 
261 
283 

-261 
-146 
-202 
-239 

-194 
-82 

-136 
-168 

-15 
-139 
-79 
-52 

+352 
+175 
+171 
+168 

+330 
+131 
+130 
+127 

+53 
+95 
+20 
+20 

Seef-Pasture-Fed 
1983 330 
1986 359 
1991 365 
1996 370 

411 
335 
324 
346 

81 
-24 
-41 
-24 

418 
409 
412 
416 

384 
255 
312 
334 

-34 
-154 
-100 
-82 

+115 
+130 
+59 
+58 

sot't:E: PES teaaa rstiaates. 
.Pias (+) equals a suibsidy. 
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Under the assumptions of this study, the three pasture-based svs
temni-medium- and high-nanagement lamb and pasture-fed beef--be
come privately timrofitable when Portugal joins tl EC. The expected 
decreases in output prices and the rise in casts caue dramnatic changes in 
private profitabilitv. The cost increases result primarily fion the elimira
tion of subsidies for fertilizer and mixed feed in the pastux-fed beef 
system and fiom the anticipated increases in wage rates for unskilled 
workers. The elimination of subsidies for fertilizer increases fiertilizer 
prices by bout 42 percent. Since the pasture-based s stems uwc substan
tial amounts of fertilizer on improved pastures, the increasing fertilizer 
costs raise total costs by about 1O percent in the lamb and pa:;ture-fcd beef 
systems. The eliminatimn of subsidies fbr mixed Iced in the pasture-fed 
l)eef system raises total costs by an additional 3 percent. 

Private losses in the high-management lam) and pasture-l.d beef sys
tems are not large; by 19 96 returns to these systems are -8 and -7 
per 'eiit. respc 'ively. Changes in production techniques could make 
these systems privately profitable. 
The negative social profitahli!itv of tle three pasture-based systems 

in.icates that Portuguese resources would not be emploed efficiently in 
produicing lamb andIbef with currellt technology. Social rewurns inmy)6 
are highly negative fbr the two lamb systems and fiy pasture-fed beef' 
iTable 5. 10). 

The net effec's of policy tihe lamb and pasture-!i'd beef systems are 
to subsidize producers and processors. Although subsidization declines 
under EC conditions, the level of subsidies remains high, especially fir 
the lamb systems. The net s:bsidization of these systems is primarily the 
result o large interest rate and output price subsidies that more tban 
offset the taxes on lalo. 

The feedlot beef '.,ten does no i-tter than the other three livestock 
systems (Table 5. io). 1,wer prices and increased costs result in negative 

private returns bv u98(i. Net subsidization of dt fiedlot beef, system 
declines becaase of the elimination of mnixec feed subsidies and is not 
sufficient to make the system privately profitable. Improved fieeding efli
eiency and better management could allow some feedlots to continue 
making profits. Social retunis to the feedlot beef system are negative, 
indicating an inefficient use of Portugueise resources and the lack of com
parative advantage under Euro-social conditions. 

Policy Implications and Conclusions 

'I he Alentejo crop and livestock systems will likely Face a number of 
difficult adjustments. Some oF the systems-wheat production on good 
sods, flour milling, sunfl.v.,ers, rice, -nmd tomato paste-generally are 
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profilal)le, lioth sociallv and lprivatelv, under expected EC conditions and(10 not present prol)leils, c,,.n though profitability is slightly negative fbr
good-soil wheat lbv i9936. 

Major pr lblenis are associated with the results fbr the pasture-basedlivestock systems and wheat )roduction on poor soils. These systems areexpected to Iecome unprofitable in both private and social terms. Theavailale suI)sidy programs after accession are not stifleient to keep thesystems privately profitable. lence, they can ble expected to(decline inin-portance unless technical changes ofr new arepolicies introduced to
make them competitive.

The changes in profitability of' the lamb, pasture-fed hee and poor-soilwheat systems are particularly perplexing. Portuguese farmers and agrieultural technicians have recognized thei)roblems of maintaining wheat
production on poor Alentejo soils. It has been widely believed, and previous research has supported the idea, that the poorer Alentejo soils couldIle convected to pasture production fbr livestock grazing. The Ministry of*Agriculture accepted this approach, and the World Bank financed a pasture improvement program in the Alentejo. The results of' this studyindicate the difficulty of future adjustments and suggest the need fbr new 
policy alternatives. 

A comparison of' the results fbr the medium- and high-maniagementlamb systems illustrates die importance of management. Althoughhigh-management system is un)rofitable 
the 

after 199 , it has a reasonablechance for survival, especially with modest improvements in technology.The medium-maiagement system, however, will have to make majoradjustients. Because of' the lack of' basic agronomic research on topicssuch as the response of native pasture to fertilization, the returnsresearch should be high. to
Reliable research results are a key element inbetter management, and goa)d managers will (;uickly adopt new, profitable technologies. Training programs and infbrmation dissemination areimlortant cmmplements to the research eflorts.
High risks remai~i a problem 
even fbr the more profitable dryland crop
and livestock systems. Price risks are effectively controlled by Port,.guese
and EC plicies, but yield risks continue to limit farmers' williivgness toinvest. The presence of* high yield risks suggests the need to developeffective insurance schemes. The existing insurance progran for cerealsneeds to be evaluated andI extended to pastu,'e improvement and cattle ifcost-eflIctive schemes can )e devised. 

Irrigation is an imlporcant means of'reducing yield risks. Although thepotential far efl'ient irrigation appears limited, farmers will continue toexert pressure fbr public support of' irrigation development. New irriga
crops rather than on 

ture for livestock. 

tion water, however, will probably le used on pas
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Tile ktkedlot beef systen also presents problems vhell considered with
in the broader context of Alentejo and lPortuguese agriculture. The calves 
that are fed in the feedlot are assluiIed to be produced on a c,)w-calf ranch 
in the Alentejo. Although tIle cow-calf operation was privately profitable 
in 1983, it becollles I1lprofitabh,, as (10 the other pastlUe -based activities, 
when certain Portuguese subsidies are elini mated and EC policies are 
phased in. Therefore, feed lot managers ight not 1be a )!e to acqu i re 
calves at tile assumed constant real 1983 price. T have to payTiiev "'ill 
more fbr Alentejo fecer calves 0!r else shift to other soutr'ces If' supply. 
Expanded fi,eding of' airy calves is one alternative. Th realization of this 
alternative, however, depends on the fliture of' dairying ill northern Por 
twgal and tile ability of' the Azores livestock sector to fatteu more of*its 
own dair' calves rather than continuing to send theiii to the Continent for 
fattening. Chaplters 7 tlrou0ghl I1 provide somle insights into tile future of' 
dairying in the Azores and northern Portugal. 

Tile continued private profitability of''dryland sunflower production in 
tile Alentejo suggests that output might expand. If'Alentejo soils were 
unifirmly good, sunflower l)roductioli would no doult increase; however, 
sunflowers are restricted to the best soils where yields are already highly 
variable. lxpalsionl onto poorer Soils Would increase the risks of crop loss 
from inaleqtuate moisture. Consequently, sunfhwer production is not 
expecl.ed to expand significantly, but it will continuie to Ibe rotated with 
wheat oil the better soils. 

The high private and social profitability of' rice aud tomato production 
has important imllications for tile f'uture of irrigation in tile Alentejo. This 
profitability smiggests that there is a potential for expanding rice and tolia
to production if'more irrigation water becomes available. Ilowever, sev
eral important questions need to be aniswered befire new investlinelts ill 
irrigation projects call be recommended. First, tile technical fleasibility of' 
producing tomatoes and rice ini other locations needs to be considered. 
Second, complete investment analyses of' alternative irrigation projects 
need to Ile conducted ili order to determine the relative costs and benefits 
of these projects. It is possible that the 1)enefits to tomato and rice pro
ducers would not be large enough to justify new irrigation investments. If' 
so, tle level of public support of' the projects wvould iave to Ibe coisid
ered. Third, the influence on downstreamli users of' water-fo,' examlple, 
ill the Algarve-would have to be considered before additional river 
waters were impounded for irrigation in the Alentcjo. It is possible that 
some of' the water would yield higher economic benefits ill other locations 
anFd tIses. 

Alentejo fI'rmers, realizing tile risk-reduci, g an d profit-enhancing po
tential of irrigation, will continue to lobby for public investment in irriga
tion projects. It is unlikely, howe'er, that irrigation will provide the 

http:expecl.ed
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solution to (leclinhing profits in the Alentejo. Even if*improved technolo
gies could increase yields and profits substantially, the potential irrigable
area is very small relative to the vast area of cultivated land. The con
tinued search for profitable dryland crop, livestock, and lbrest systems is 
necessary. 
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6. 	 Intensive Agriculture 
in the Vale do Tejo 

by FranciscoAvillez and Mark Lalngworthy 

The 	Vale do Tejo in the Ribatejo region is all important Portuguese 
agricultural area, of about 465,000 hectares, that is transversed by the 
Tagus and Sorraia rivers. The region contains three agroclinatic zones, 
commonly known as Campo, Bairro, and Charneca. 

The Campo is a floodplain corresponding to the lower Tagus and Sor
raia valleys. It is composed of alluvial and saline soils and represents an 
agrofiorest area of about 70,000 hectares, most of which are irrigated. The 
Bairro is the zone north of the Tagus, about 16o,ooo hectares, with hills of 
medium slopes of nonhumic lithosols and brown and red limey soils. This 
zone, 	used mainly in dryland farming, is occupied largely by vineyards 
and olive trees. 

The 	Charneca is a rolling plain south of the Tagus. It is made up of 
regosols, podzols, and litholite soils and contains more than 2zo,ooo hec
tares, 	predominantly in fbrests. 

The most intensive agricultural systems of the Vale do Tejo are located 
in the Campo. Until the early i96os, the predominant agricultural focuses 
in the Campo were traditional (nonmechanized) vineyards, natural pas
tures, and rice. Important technical changes-mechanization of the vine
yards, introduction of tomatoes fbr processing, and improved corn 
yields-greatly altered the production patterns in the late i6os and early 
1970s. 

The 	Campo represents only about 16 percent of' the Vale do Tejo 
agricultural land and fbrestland but includes virtually all of the region's 
irrigated area-about 40 percent of the land occupied by cultivated crops 
and pastures, and more than 2o percent of the vineyards. About 58,ooo 
hectares of the Campo are planted in cultivated crops and temporary and 
permanent pastures. The main irrigated crops of the Vale do Tejo--rice, 
tomatoes, corn, and melons-are concentrated in this zone, as are the 
great majority of the irrigated fbrages and pastures. Permanent crops 
occupy the rest of' the zone; vineyards are especially important, with 
nearly 11,5oo hectares of' high-yielding and relatively low-quality wine 
grapes. Because the Campo has the highest production potential of the 
Vale do Tejo region (and one of the highest in Portugal), i' is important to 
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analyze the comparative advantage, under EC accession, of tile major 
actual and potential agricultural systems of this zone. 

Policy Issues 

Two general policy issues concerning the Campo zone of' the Vale do 
Tejo will be addressed in this chapter. The first is tile impact of tile 
introduction of the CAP market regimes on the profitability of irrigated 
production activities in the Campo. Since a number of'crops are grown in 
this area, a related issue is the possible elergelce of' )ressures to alter 
tile present production patterns, caused by changes in the relative prof
itability of' diflirent crops. Some Portuguese policymakers have heen 
concerned al)out the dominance of' rice nid tomatoes in the irrigated areas 
because of' perceived negative ecological, economic, and social conse
quences of monoculture techniques used tor these crops. However, the 
future share of' rice and tomatoes in total production will depend on 
changes in their profitability relative to that of' alternative crops. This 
chapter will compare rice and tomato systems with those of' corn and 
irrigated sunflowers over the ten-year transition period. 

Another aspect of'cruop choices in the Vale do Tejo is the introduction of' 
sugar beets-not presently produced in Portugal-as a result of' EC pro
duction incentives. Although this chapter will not attempt a fill benefit
cost analysis of investment in sugar beet production, it will analyze the 
private an(l social profital)ility of' a potential production system and corn
pare it with the profital)ility of' existing systems with which it would have 
to compete. 

The second policy issue to be considered is the impact of' flood control 
projects in the Vale do Tejo. Periodic floods and bad drainage cause 
excess water in the Campo soils luring parts of' the year. Flood control 
and drainage improvement are thus major policy issues in the Campo. 
The net benefits of' these types of' public and fau'ni investments have been 
discussed for decades in Portugal. EC accession rekindles the discussion, 
because mmyathrmers and regional policymakers think that tile future 
profitability of' agriculture depends on these kinds of' investments. This 
chapter analyzes the impact of' EC accession on the private and social 
profitability of' the eixsting agricultural systems in order to obtain some 
preliminary answers to these key investment questions in light of' ex
pected changes. 

Characteristics of the Selected Agricultural Systems 
To address these policy issues, nine agricultural systems were defined 

and analyzed using the method presented in chapter 2. Five of the sys
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tens are based only oin crop production and transport activities; the other 

four systems-tolatoes, rice, wine, and sugar-also incorporate post

fahrm processing activities. The basic characteristics of the farm-level crop 

production activities are shown inl Table 6. 1. 
The wheat system comprises ftum-evel production and transport ac

tivities. 'Wheat production has iincr-'ased recently in the Campo because 

of favorable farm prices, improvements in secd quality, and higher levels 

of ftbrtilizc r application. Ilowever. \ ields are varialh. because of inade

quate me! ,(ds of1f0od protection and drainage. An assumed average 

vield ,,o'4 mntric tons per hectare can lle justified oin the basis orgood soils 

and moder, srwKluction technohogy and management. 
The production of wheat is practiced mainly hy the umediumt-size and 

large farms as part of' a rotation with tomatoes and c'orn. *lore recently, 

espccially on lh'ger and more technologically advanced farms, annual 

rotations of' wheat and corn have been introduced, almost always associ

ated with new irrigation systems. This expansion has beein dlue to public 

and private imvestments in flood control and drainage. The wheat system 

represents a flhr'm with an average area of :30 hmectar'es, equipped with a 

relatively advanced production technology. It is assumed that transport 

from the furm to the EPAC silo is carried out with the farmer's own 

equipment. 
The Corn system is madce i) of a crop production activity and a trails

port activity. Corn production recently has grown enormimotisly in the 

Campo, along with increasing average yields, Which are now hetveen 7 

and 1o metric tons per h(ctare. These high levels reflect significant tech

nological improvements in la.d preparationI, precision planting, levels of' 

fertilization, aod irrigation. 
Most corn farms ill the Campo occupy irrigated areas larger than to 

hectares, and corni normally fits into a rotation including tomatoes, wheat, 

or melons. The type (f irrigation system is important iin determining 

yields in corn production. Ilowever, in spite ,,f a recent increase in level

ing and in the use (Ifsprinklers and central pivots, most of' the corn grown 

in this zoie still is produced using fil'rw irrigation without prior level

ing. The corn production activity is assumed to be part ,,f a rotation in a 

farm with an area o1' 3o hectares under f'nrrow irrigation without prior 

leveling and with anilaverage vield (If"7 metric tons per hectare. Transport 

costs are assumed to be identical to those (,f the wheat system. 

The stuinflower system is based on a production activity that is currently 

of minor importance in the Campo. Recent changes in real thr'm prices 

and technologies increased the profitability ,,f this irrigated cr,,p and 

hence its pr(spects for future expansion. Vlhe representative irrigated 

sunflower production activity is considered to take place on a farm whose 

size and other characteristics are similar to those of the other field crop 



TABLE 6. 1. Characteristicsof the Crop ProductionActivities in the Campo Zone of the Vale do Tejo, 1983 

Item Wheat Corn Rice Sunflowers TomatoesMelons Scareiro Vine SugarOwned Grapes" Beets
Yields (in tons per hectare) 4 7 5 1.75 17.5Seeds (in kilograms per hectare) 45 40 14180 25 200 5 , 50 
Fertilizer (in kilograms per hectare): 

7 37" 371 - 0 
Nitrogen 110 270 90 60Phosphorus 80 310 310 150 160Potassium 60 150 72 4045 150 24 90 130 130 150 108Labor (in hours per hectare) - 120 130 130 10031 243 71.5 59 60

Tractor (in hours per hectare) 1t.5 34 12 
628 1,079 1,097 720 2101.7 0 0 25.5 60 36 

SOURCE: PES team estimates. 
- = not applicablh.
*Full production year.
bThousand plants per hectare. 
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systems. With new seed varieties and appropriate levels of fertilization, 
an average yield of 1.75 metric tons per hectare is now accepted as being 
attainable ill this zone. Thle transport activity considered is the sane its in 
the two grain systems. 

The melon system includes a crop production activity carried out by 
flrmers who rent their lanid oniall anual basis, locally known as seareiros, 
and a transport to market activity that is almost always undertaken by 
other economic agents. Seareirosare small-scale producers who arrange 
single-year laind rental Contracts witlh local landowners. They usually grow 
melons or tomatoes oil siall plots of land and practice labor-intensive 
techniques. One or two family members provide all of*the labor iniput. 
Illis widespread Campo system is most commonly found oil plots with an 
average size of '2 hectares. A 17.5 Metric ton per hectare yield is average 
for this kimd of, farm. 

The two toilato systeils each include finr diffierent types of activities

production of' tomatoes, transportation from farm to a processing plant, 
tomato paste processing, and transportation of* paste to the Lisbon port. 
Because significant differences exist in the farming of tonatoes, two toma
to system operations that difIr at the production level-seareiroopera
tions and firm-owner operations-are identified. 

The seareiro tomato system is based oil a production activity incorpo
rating a one-year rental arrangement on fields that average 4 lectares. 
One or two familv members provide the labor. This rental production 
activity is responsible fbr a large part of' the regional supply of' tomatoes 
for paste. Tile 45 Metric tol per Ilectare yield used in the amalysis is an 
average yield for this kind of' operation. 

The fIarm-owner tomato system is based oil a production activity of 
farms with either long-term rental arraigement oi" owner-operators. The 
average farm size is :3o hectares, and the three-year rotation includes 
corn, melons, or wheat. Changes recently have occurred in the type of 
irrigation system used in this crop activity, but most of' the tomatoes 
grown in the Campo are still produced using f'urrow irrigation without 
prior leveling. The yield specified for firin-owner production activity, 40 
metric tons per hectare, is lower than that for the seareiroactivity be
cause of' less intensive tse of labor and management. 

The postfiarm activities are identical for the two tomato systems (Table 
6.2). Transportation from foim to processor is done with the farmer's own 
equipment. Operating costs of' the tomato paste processing activity are 
based oil information from a representative firmn f'rom among the plants in 
operation in the Vale do Tejo. The transportation of tomato paste to the 
port is assumed to be carried out by the processing firm. 

The rice system used in the analysis is based on production and pro
cessing activities considered representative of the Sorraia Valley, which 
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TABLE 6.2. Characteristics of the Processing Activities of the Vale do Tejo
Systems, 1983 

While 

Tumato Paste Ilice Wjilte Sugar BettItem Manufacturitig Iiuljlig Making Refiling 

Main final output per yeara
Processing conversion 'ratio 

5 7,800 3.4 63,()0
0.17 0.69 0.75

Caacity utilization (percent) 50 
0 13 

80 90 100La )or costs (in esemuos perkilogram) 14.6 3.1 8.3
Capital costs (in escudos per
kilogram) 15.1 5.2 9.5 15.0 
SoURCE-S:Cooprativa de Produtores do Vale do Sorria; Prj e IItIndustrializat(;io|leamletim~nates. da Beterraba SWcarina; PES 

iln metric tons for all but wine,. %hith is in bectoliters. 

accounts fir over 70 )ercent of rice production activity in the Vale doTejo. The representative production activity is based on an advanced
technology oii a farm where this crop occupies one-half of' the irrigatedarea. A 5 metric ton per hectare yield of paddy (unmilled rice) is averagefor the soils of this region. The transportation of' paddy is usually under
taken by the firmer using his own equipment.

The representative rice-hulling l)rocessing activity is )ased on technicaland economic data f'rom the Cooperativa de Produtores do Vale do Sorraia(copsoii) (Table 6.2). Transportation from the processing center to the
wholesale market is the responsibility of' coason. 

Most wine produced in the Campo is white wine. The grape productionactivity is represented by large vineyards with modern growing technolo
gies. Such vineyards currently produce 
 most Campo grapes. The highassumed yields, 14 metric tons of'grapes per hectare in a ftll productionyear, are tyl)ical in this zone. The grapes produce abundant quantities of'
low-quality wines. \Vine making is assumed to take place in a modern
cellar belonging to the fiurm. The basic characteristics of' the wine system
 
are presented ill Table 6.2.
 

The sugar beet system does not exist but has been identified as one ofthe future crop alternatives fbr the region. Portuguese planners selectedthe Vale do Tejo as the best area of' the country fbr the location of a new sugar beet factory. The data fbr production and processing activities of'this potential system are drawn fi-om a report produced hy the Projecto deIndustrializat;5o da Beterrab)a Sacarina. It is assumed that the crop production will take place on a Earm with characteristics identical to those of'the wheat and corn systems. Prou(lction of' refined sugar was chosen asthe processing activity. The basic characteristics of' the sugar beet firming
and sugar beet refining activities are summarized in Tables 6.1 and 6.2, 
respectively. 
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Private and Social Profitability Results 

Tile private and social cost and revenue structures of the Vale do Tejo 
agricultural systems are presented in Tables 6.3, 6.4, and 6. 5 . Under 
1983 conditions, all of the finrm-level activities demonstrate positive pri
vate returns to land and management. Based on Esc 20,000 in land rent 
for wheat, corn, rice, sunflowers, tomatoes (owners), and wine grapes and 
Ese 45,000 in land rent fbr melons and tomatoes (seareiros), all of the 
farm-level activities are privately )rofitable (Table 6.3). Melons present 
the highest private profitability at the fhrm level, but the possibility of 
expanding the area planted ini melons is limited by the extent of the 
market and by the high level of intensive labor used in a very short period 
of time. 

Farm-level production of tomatoes )\' seareirosis more profitable than 
that by owners because of' higher yields obtained with the use of*more 
labor at critical times. Lower private costs result because of' lower wages 
attainable by the seareirosin alternative employment. 

With 1983 prices, wine grapes exhibit the lowest private profitability at 
the farm level. Ilowever, most Camnp1)grapes are processed into wine on 
the fhrms. When processing is included, the fhrm-level profitability in
creases almost fumrfbld. 

The relative rates of return for rice and corn prodliction explain the 
recent signficant shift in the cropped area awa\ friom rice and into corn. 
This shift has been the consequence of' price movements and tech
nological changes that have benefited corn productio.l lowever, rice is 
still an important crop in the Vale do Tejo region )ecause a significant 
amount of' the regional soils are heavy and the risk of hloods is high; rice 
outperforms corn in heavier soils and can better withstand flooding. Some 
land has been shifted from wheat and sunflowers into corn, again reflect
ing the relative profitabilities. 

The rice, tomato, and white wine svstems include postfarm plrocessing 
activities. Although wine is made on the farms, the other processing 
activities take place in industrial plants. Under 1L8:3 conditions, the rice 
and white wine processing activities are privately profitable. The tomato 
paste processing activity has a negative private profitability because the 
fictory is operated at only 50 percent of' capacity. The breakeven level of' 
capacity utilization is about 65 percent. 

Table 6.5 reports the estimated social costs and profits of the Vale do 
Tejo systems. Sunflowers, melons, and rice have the lowest I)FC values 
and thus are the most efficient systems. Wine, wheat, and corn have 
slightly higher values but still significantly less than i. The tomato sys
tems are near the breakeven point. Several elements must be considered 
in interpreting these comparative DRC results. Since melons have a 



TABLE 6.3. Farm-Lecel Private Costs, Revenues, and Returns per Hectare in the Vale do Tejo, 1983 (in Thousands of Escudos) 
Tmiatows 
 \Vile" White 

Item Wheat Conm Rice Sttnflmers NltVhns Searierr ()\ned Grapes Wine 

Total Input Costs 
Tradables 
Factors 

Labor 
Capital 

Revenues 
Main 
Secondary 

Returns to Landand Management 

44.5 
22.4 
-2.1 
7.9 

14.2 
104.7 
92.0 
12.7 

60.2 

89.6 
37.2 
52.4 
30.8 
21.6 

177.1 
161.0 
16.1 

87.5 

88.6 
36.2 
52.4 
31.9 
20.5 
142.2 
142.2 

0.0 

53.6 

29.3 
11.5 
17.8 
9.5 
8.3 

61.3 
61.3 
0.0 

31.9 

163.1 
57.7 

105.4 
81.8 
23.6 

302.8 
302.8 

0.0 

139.7 

146.8 
43.3 

103.5 
92.2 
11.3 

2.34.0 
234.0 

0.0 

87.2 

159.2 
45.5 

113.7 
100.6 

13.1 
208.0 
208.0 

0.0 

48.8 

143.4 
64.0 
79.4 
71.1 
8.3 

155.5 
155.5 

0.0 

12.1 

524.6 
273.6 
251.0 
157.6 
93.4 

569.2 
563.8 

5.4 

44.7 
SO NCE: PES team estimates. 



TABLE 6.4. System-Level PrivateCosts, Revenues, and Returns in the Vale do Tejo, 1983 (in Escudos per Kilogram of Final Product)-

Item Wheat Corn Tomato Paste WhiteRice Sunflowers Melons Seareiro Owned W'ine 

Total input costs 18.1 17.6 71.5 29.7 13.2 81.3 82.2 70.1Tradables 6.0 5.7 40.9 6.8 3.7 27.4 28.4 35.2Factors 12.1 11.9 30.6 22.9 9.5 53.9 53.8 34.9Land 5.0 2.9 5.8 11.6 2.6 5.9 2.6 2.6Labor 2.9 5.3 13.3 6.2 5.3 30.4 33.1 20.3Capital 4.2 3.7 11.5 5.3 1.6 17.6 18.1 12.0Revenues 26.2 25.3 81.7 
 35.0 17.3 84.9 
 84.9 73.2
Main 23.0 23.0 45.5 35.0 17.3 74.4 74.4
Secondary 3.2 2.3 72.5 36.2 - - 10.5 10.5 0.7 ThReturns to Management 8.1 7.7 10.2 5.3 4.1 3.6 2.7 3.1 
SOutmCE:PES team estimates. 

-Except for white wine, which is per liter. 



TABLE 6.5 . System-Level Social Costs, Revenues, Returns and DRC in the Vale do Tejo, i83 (in Escudos per Kilogram of Final 
Product)-

Tomato Paste \'hite-Item Wheat Corn Rice Sunflowers i lns Seareiro OwIled Wine 

Total input costs 16.4 15.9 78.8 19.7 9.9 80.9 &3.5 70.7
Tradables 7.9 6.2 54.8 7.2 3.6 25.8 27.0Factors 8.5 9.7 24.0 12.5 6.3 55.1 

35.7 
56.6 35.0Labor 2.3 4.2 10.8 5.0 4.3 26.4 26.8 16.2

Capital 6.2 5.5 13.2 7.5 2.0 28.7 29.8 18.8Revenues 21.3 19.2 98.0 39.2 17.3 80.9 80.9 91.5Main 18.4 17.1 55.0 39.2 17.3 70.4 70.4 90.8Secondary 2.9 2.1 43.0 - - 10.5 10.5 0.7
Returns to Land and 

Management 4.9 3.3 19.3 19.6 7.4 0 -2.6 20.8 
Domestic resource cost 

ratio (DRC) 0.63 0.75 0.56 0.39 0.46 1.0 1.05 0.63 

souR(": PES teaonestimates. 
-Except for white wine, which is per liter. 
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limited market because 0, high transport-ation costs, their social prof
itabilitv will decli,,. with increasing productioin levels. The average re
turns ofvheat and corn iii ist be discounted to account for the yield risk of' 
these crops that arises fhom their susceptibIilitv to floodig. 'he per unit 
social costs in the tomato systems re Iect the low rate of'capacity mitiliza
tion in processing. 

As cxplained in chapter 2, the difeir'eices )etween private and social 
costs and revenues represent the effects of policies whelln market failhires 
are unimp)ortant. I)iff'ret policies operate at the level of' output prices, 
influence input prices, or create (lifferences between the social and plmi
vate factor costs of' each agricultural system. With the exception of' rice, 
white wine, and sunflowers, all systems we:'e, on balance, subsidized b 

policies in 1983 (Table 6.6). The wheat and corn systems received net 
subsidies f'rom policies affecting the output, input, and factor prices. Both 
tomato paste systems received a net subsidy, which was due mainl' to the 
export subsidy for paste and the interest subsidy forfrecapital. rice, 
white wine,, and sunflower systems paid net taxes, mai:lv )ecause of 
implicit taxes on the value of' the final outputs. 

The net impact of' Portuguese policies on tihVale do Te.o systems in 
1983 was to alte' sulstalitial]lv tile relative' ranking of't lieir private rates of, 
return per hectare as compai ed to their ranking on the basis of' lIiC. '[le 
siliflower, mclon, rice, and viae ',vsteis had the highest rates of, social 
profitabilitv (lh)west I)C values), hmlhiwed 1vwieat, corn, and torklatoes. 
The net e liect of' policies was to increase thelprivate rates of' ret'mrn of' 
wheat, corn, and t:matoes so that thex' provided among the highest pri
'ate retu' ns per hectare. 

Changes in 1rofitabilitv under the CAP 

The major expected impact of EC accession on Vale do Tejo agri
cultural systems is changes in output price levels. As explained in chapter 
3, CAP support prices are likely to decrease iinreal terms during the 
period of' lPortugal's transition. This downward trend will be reflected 
largely in Portugucsc prices, except fbr col imiodities that had significauntly 
lower prices in Portuigal tham in the EC befbre accession. Projections of' 
the costs and returns of' Vale (10 Tejo systems inorpo'ate these expected 
output pric( developments along with small changes in input costs caused 
1y the elimination of, Portuguese subsidies and tle changes in factor costs 
described ill chapter 4. 

Table 6.7 shows the Cfl'ects of' projected changes ill the prices of' oiut

puts, inputs, and primary factors on the profitability of' the Canipo agri
cultural activities. All of the Lturm-level activities remain privately profit
able throughout the projcction period. The projected 1996 ftiurm-level 



TABLE 6.6. Policy Effects in the Vale do Tejo, 1983 (in Escudos per Kilogramof FinalProduct)a 

Item Tomato Paste WhiteWheat Corn Rice Sunflowers Melons Sear-iro Owned Wine 

Output prices 4.9 6.1 -16.3 -4.2 0.0 4.0 4.0 -18.2Input prices 2.0 0.5 13.9 0.4 0.0 -1.6 -1.5 0.5Factor costs 1.4 0.6 -0.8 1.0 -0.6 7.1 5.4 2.7Totalb 8.2 7.3 -3.2 -2.8 -0.6 9.5 8.0 -- 15.0Total per hectare 32.8 51.! -11.0 -4.9 -10.5 72.7 54.4 -116.6 
s,5)UcE: PES team estimates. 

'Plus (+) equals a subsidy, and minus (-) equals a tax.
bColumns might not sum to total because of rounding. 



Intensive Agriculture in the Vale do Tejo 119 

TABLE 6.7. Farin-Level Private Profitd, 1983-96 (in Thousandsof Escudos 
per Hectare) 

Commodity 1983 1986 19,1 1996 

Wheat 60.2 55.9 40.8 24.0 
Corn 87.5 73.9 65.1 28.4 
Rice 53.6 77.7 61.2 73.0 
Sunflowers 31.9 74.1 67.2 61.3 
Melons 139.7 141.6 134.2 126.4 
Tomatoes-seareiro 87.2 59.1 112.5 94.4 
Tomatoes-owned 48.8 23.9 69.7 51.8 
Wine 44.7 60.4 46.4 31.1 
Sugar - - 49.1 35.4 

SOURICE:PES (lnt stimates. 
- = 'i applit'abh. 

profitability is higher than the 1983 level for four systems-rice, sun
flowers, and the two tomato systems. Three other systems-wheat, corn, 
and wine(-de nonstrate substantial real decreases; however, the farm
level profitability of the melon system remains at approximately the 1983 
level. 

Sugar beets are not grown in Portugal. In the second phase of the 
transition period (1991-96) sugar beet prodhuction is projected to be a 
profitable farmi-level activity, but the returns per hectare will not com
pare favorably with those of alternative crops. 

These results are generally repeated in the system-level private prof
itability results that combine faurming and postfarm activities. One dif
ference is the slight negative profitability of the owned tomato system. 
This result is due to thle high per unit processing costs (in both the 
seareirosand the owned systems) arising from the low level of capacity 
utilization. 

The evolution of social profitability in the Campo agricultural systems 
after EC accession is shown in Table 6.8. By the beginning of the second 
phase of transition, at which time the social values of commodities cov
ered by the CAP regimes will equal domestic market prices, all of the 
Campo systems will be socially profitable. They will remain efficieit 
throughout the second phase. 

In both private and social terms, existing agricultural activities will 
remain profitable throughout the entire transition period. Probable im
provements in these technologies will generate even higher rates of re
turn than those projected here. Within the overall picture of continued 
profitability of irrigated agriculture in the Calpo, introduction of* the 
CAP will cause significant changes in the relationships between the alter
native crops in terms of profitability (Table 6.9). 

Four general categories of changes can be identified. First, melon 
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TABLE 6.8. System Social Profits, 1983-96 (in Escudos per Kilogram of Final 
Product) 

Commodity 1983 1986 1991 1996 

Wheat 4.8 -1.0 5.6 1.4Con) 3.2 -1.7 6.8 1.6Rice 19.3 11.4 13.1 16.8Sunflowers 19.6 12.7 19.2 17.5Melons 7.4 7.7 7.3 6.9Tomatoes-seareiro 0.1 -1.4 15.9 10.4Tomatoes-owned -2.7 -4.0 13.2 7.7Wine 20.8 5.1 3.7 2.1Sugar - - 13.7 8.0 

DRC Results
 
Wheat 
 0.63 1.14 0.60 0.86Corn 0.75 1.22 0.59 0.86Rice 0.56 0.67 1.82 0.60Sunflowers 0.39 0.48 0.39 0.42Melons 0.46 0.44 0.47 0.50Tomatoes-seareiro 1.00 1.03 0.78 0.85Tomatoes-owned 1.05 1.08 0.81 0.88Wine 0.63 0.87 0.91 0.94Sugar -
 - 0.70 0.81 

SOURCE: team estiates.PES 

- = not applicable.
 

production will remain by far the most profitable activity in terms of 
returns to land and nanagement. The high level of price risk and lilited 
potential for local market expansion will continue to be factors that will 
limit expansion of this activity, since the CAP will not provide market 
support for the melon crop. 

The second category consists of connodities that exhibit absolute in
creases in profits (relative to costs) and also increases relative to alter-

TABLE 6.9. Ranking of Farm-Level Profitsper Hectare, 1983 and 1996, and

Percent Change in Absolute Profitability, 1983-96
 

Perent (hange in Absolute1983 1996 Profitability 1983-96 

1. Melons 1. Melons Melons
2. Corn 2. Tomatoes- Tomatoes3. Tomatoes- scareiro seareiro +8seareiro 3. Rice Rice +364. Wheat 4. Sunflowers Sunflowers +925. Rice 5. Tomatoes-owned Tomatoes-owned +66. Tomatoes-owned 6. Wine Wine -307. Wine 7. Corn Corn -688. Sunflowers 8. Wheat Wheat -60 

PESSOURCE: team estimates. 

-9 
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native crops. This category includes rice, sunflowers, and tomatoes. The 
future changes in commodity policies will provide strong incentives to 
increase production of these crops in the Vale (1o Tejo at the expense of 
alternatives with declining returns. 

The third category' is represented by wine, which will suter a decrease 
in the absolute rate of return to land and management but will provide 
higher average returns at the end of' transition than d1o corn and wheat. 
The latter two crops are also more susceptible to flooding problems. The 
change in wine production will depend on the relative importance of 
absolute decreases versus increases in profitability in comparison to pro
duction alternatives. Farmers' decisions to produce wine will also be 
influenced by the availability of' subsidies from the EC to uproot vine
yards and shift to alternative crops. 

The final category, comprising wheat and corn, wil exhibit large de
clines in both alsolute and relative terms. There will be strong pressure 
to move out of production of these cereals. One aspect of the change in 
profitability of Vale (1o Tejo agricultural systems is the relative increase of' 
the more flood-resistant crops-rice and, to a lesser extent, wine grapes. 
To the extent that these crops replace corn and wheat, the net benefits of' 
additional investments in flood control will decline. 

The impact of' Portuguese policies in generating these changes in rela
tive profitability can le seen in Table 6. 1o. In 1983, wheat, corn, and 
tomatoes received substantial subsidies through Portuguese policies. The 
net Subsidies represented 6o to 70 percent of' profits fbr the two grains, 
and tomatoes received net subsidies greater than private system-level 
profits. The remaining systems-rice. sunflowers, melons, and wine
were taxed through Portuguese policies. 

In 1986, all systems except melons received net subsidies. The level of 
subsidy per unit increased for all systems except melons and the two 

TABLE 6. io. Net System Effects of PortuguesePolicies, 1983-96 (in Escudos 

per Kilogram of FinalProduct) 

Conmodit 1983 19911986 19X6 

Wheat 8.2 13.0 2.6 2.6 
Corn 7.3 10.3 0.5 0.4 
Rice -3.2 12.8 5.5 5.3 
Sunflowers -2.8 7.4 0.3 0.2 
Melons -0.6 -0.8 -0.9 -1.0 
Tomnatoes-seareiro 9.5 4.2 3.8 3.4 
Tomatoes-owned 8.0 2.6 2.0 1.4 
Wine -15.0 2.7 2.3 1.9 
Sugar - - -1.5 -1.8 

SOURCU:PES team 'stimates. 
- = not applicable. 
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tomato systems. The most dramatic increases were fbr rice (500 percent), 
sunflowers (360 percent), and wine (118 percent). These increases pro
vide substantial net subsidies fbr systems that had been taxed in 1983. 

After 199o, the net Portuguese policy effects do not include commodity 
policies, since they are decided on and financed at the EC level in the 
second transition phase. The remaining policy effects are the result of 
policies influencing the cost of domestic factors; Portuguese policies are 
assumed to continue the subsidization of capital and the taxation of labor. 
Only in the melon and sugar systems will the taxes on labor per unit of 
output be greater than the capital subsidies. In all instances, the impact of 
Portuguese policies will fill drastically after iyyo. Thereafter, tile CAP 
will provide the major policy impacts on the systems, and the changes in 
relative prolitalbility will be influenced heavily by EC policy decisions. 

Summary and Conclusions 

Irrigating agricultural land in the Campo zone of the Vale do Tejo is 
very profitable, both in private and in social terms. The policies in opera
tion befbre accession provided net subsidies fbr cereals and imposed net 
taxes on wine and rice, commodities more suited to the poor drainage 
conditions of' the Canpo. As a result, the production of cereals increased 
dramatically in the y'ears before EC accession. These crops require more 
controlled irrigaotin systems, and their expansion coincided with invest
ments in irrigation and flood control projects. 

The Vale do Tejo systems will continue to be profitable ;n the fiature 
even with the prospect of falling real price levels. Future productivity 
increases vould improve the results rteported in this chapter, which are 
based on constant technology. 

Changes in relative rates of' return for alternative activities in the 
Campo region will create incentives to alter the present allocation of land 
among crops. I particular, the rate of*protection aflorded to corn and 
wheat will fall substantially, while support for rice, sunflowers, and toma
toes will increase. Wine could also become more attractive relative to the 
grains. 

Tomatoes and melons will have the highest potential returns. lHowev
er, CAP market support for these commodities is not so direct as fbr other 
products; therefbre, finding markets for tomato paste and perishable mel
ons is a prerequisite finr expansion of* these activities. Previously ex
pressed policy concerns about possible costs associated with widespread 
mnonoculture will continue as the private incentives to this type of' activity 
increase. 

Rice and sunflowers are alternative crops with high rates of return and 
more direct policy support. These crops are likely to become more wide
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spread in the Campo. Since both are presently grown in the Campo, 
there should not be major start-up costs-for adjusting technologies for 
local conditions or setting up a marketing network for inputs and out
puts-associated with such expansion. 

These changes have implications for the valuation of ilture flood con
trol avd irrigation projects in the Vale do Tejo. Given the relative prices 
of outputs under the CAP, the incremental benefits of such projects will 
be less. Future EC coinviodity prices will likely fiavor more flood-tolerant 
crops in comparison with previous Portuguese policies. Flood control 
could well continue to have positive returns, even if the area in rice and 
wine increases dramatically. But the issue facing I)olicymakers is whether 
public finds should be used to improve rates of' return on crops that are
already quite profitable, especially when price signals would otherwise 

direct production patterns toward more flood-resistant crops. 



7. Dairying in the Azores 

by Mark Langworthy 

The Azores are a group of islands located about one-third of the distance
between Portugal and North America. They constitute all autonomous 
region of Portugal, with powers of self-government guaranteed by the
Portuguese constitution. The islands support a population ofo. 25 million.
Their main agricultural industry is livestock farming, with an emphasis on
dairy products for export to the mainland of Portugal. The Azorean dairy
output is about 23 percent of total Portuguese dairy production. Tile
Azorean dairy industry is quite diflerent from the dairy industry on the
mainland. High milk output results from the use of naturally fertile grass
lands. Herd size surpasses that of many areas of the mainland, and the
quality of cattle is high. Skillful use of pastures at different altitudes allows
dairy herds to remain outside at all times of the year and thus minimizes
the use of purchased feed. Most of the milk is )rocessed into cheese or
powder and shipped to the mainland. Skim milk powder is the major item
in this trade; it serves as the raw material for mainland factories that 
produce cheese and special products. 

Milk Production in the Azores 
The economy of the Azores is heavily influenced by the production and

processing of raw milk. The archipelago depends extensively on its ties
with outside markets fbr both sources of' needed consumer goods and
outlets for domestic goods. Dairy products-skim milk powder and
cheese-represent close to 70 percent of the total value of Azorean ex
ports. In i98i, the value of processed dairy products was estimated at 5
million contos (approximately SUS 150 million). More than half the active
population of the Azores is employed in agricultural pursuits, and one in 
eighteen Azoreans is a dairy producer.

Milk production in the Azores has a relatively recent history. During
the eighteenth and nineteenth centuries, citrus orchard:; covered large
parts of the islands and oranges were exported to England as a renmedy for 
scurvy. When disease destroyed the viability of citrus production,
Azorean farmers turned to mixed farming with an emphasis oil high-value 
crops such as tobacco and pineapples. Milk production became significant 
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during the first three decades of the current century. After World \Var II, 
dairy-processing firms friom mainland Portugal started operations in the 
Azores and provided incentives to farmers to build up herds. As a result, 
milk production increased from 45.5 million liters in 1945 to 220 million 
liters in 1981, an average annual increase of"4.6 percent. This production 
was intended initially to supply markets in the Portuguese colonies in 
Africa, including the military. After the colonies gained their indepen
dence, in 1974, these markets virtually disappeared. More recently, 
Azorean dairy exports have gone almost entirely to mainland Portugal. 

In 1982, abmlot 20( Million liters ,ofraw milk, 25 percent of tile amount 
of milk produced on the mainland, were collected by local processing 
firms on the seven major islands. The nmber of cows in the Azores is 
only one-sixth of the mainland number, but nearl' all the animals come 
from high-quality breeds. There is an accentuated seasonal variation in 
production-sumimer volumes of milk increase to twice those of winter
and this variation coincides almost exactly with oscillations in tile main
land's milk supply. The islands of Sdio Miguel and Terceira, with more 
than half the total number of prodUcers and 72 Percent of tile dlairy herds, 
dominate dairy production in the Azores (Table 7. 1). 

Most processing activities are also concentrated on these two major 
islamds (Table 7.2). The large dairy firms produce mainly skim milk 
powder and cheese destined for the mainland market. Diring the low 

production season, mainland dairy processors rely heavily on the pow
dered milk from the Azores, which they reconstitute and sell as liquid 
milk or convert to cheese. Little raw mlilk moves between islands, and on 
the islands of lesser production, smaller specialized firms transform milk 
into cheese and butter. The Sdio Jorge cheese (cheddar-type) has gained 
some recognition as a specialized product and has a small market in the 
United States. 

TABLE 7.1. Characteristics of Raw Milk Production in the Azores, l 9 8o, 

,Does the islands of dno Maria because of their insignificant nomber of Iroducers. 

Milk ik'eiv,'d hY 

NuioI r of Nindlwr of IroessIrs (in 
Island Producers Cows Thiousaods "Liters) 

Sao Miguel 
Terceira 

4,436 
2,554 

36,231 
19,207 

120,936 
37,946 

Pico 1,734 5,208 2,668 
Faial 1,417 5,424 6,296 
Sao Jorge 
Flores 

1,365 
736 

6,169 
2,275 

11,651 
1,488 

Graciosa 478 957 655 
Total 12,720 75,471 181,640 

ot 'L rtt-.. I)i i Regional dos S rvi,os eterinArios. 
not include 'or
and Sta. 
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TABLE 7.2. Major Processed Dairy Products in the Azores, 1983' 

Milk 
leceived ait ho Pasteu ri,.ed 

Skim 
1-i1I1 Milk

Milk Milk h 
lMitthr (htt's,. I'owder

Island Ilair: Milk 

Sdo Miguel 135,479 1,023 7,388 3,414 1,868 4,131 8,236Terceira 44,185 0 3,654 7,641 982 345 3,343
S.o1Jorge 1:3,407 154 0 0 0 1,170 0
Faial 8,49-1 831 0 0 88 661 0Pico 3,575 174 0 0 10 :309 0Flores 2,052 35 0 0 7 176 0Graciosa 628 41 0 0 0 55 0Total 207,820 2,258 10,992 11,(155 2,955 6,847 11,579 
%mnci~I;:Drirec it egional dos S,.rv'i os \'ehtrinirio~s.
 

Liquid intlosisd~I of lit'rs, sol IIi etrictos.
'.Milk treated at ultra-high te perattirts (UIIT) so it will kvep longer.
 
0 - no productim.
 

The attraction of milk production lies in the islands' natural climatic 
advantage with regard to pasture-based dairying. About 68 percent of' 
arable land is devoted to permanent pasture area. The climate is charac
terized by high levels of uniformly distributed rainfidl, high relative hu
midity, and] moderate temperatures. On most islands, the elevation varies 
fiom sea level to about 1,ooo meters anli the quality of pasture grasses
depends on the season. This pattern encourages a tralnshitiance in which 
cattle graze on the mountainsi(es during the summer and then move into 
the lower altitudes (under 3oo meters) during the winter. Excess grass 
production hring the spring and summer is stored as either hay or silage,
and some f£riners sow corn fbr silage in lower altitudes.
 

The closely managed dairy cows 
spend all their time in fields. Only
rarely do firmers provide any\ type of shelter against the rain. But most 
pastures are protected from the wind by ro\%s of evergreen trees, which
also have value as timber. Some dairymen control feeding by marking off 
pasture areas with temporary electric fencing. Others tether theii animals 
in equal spacing across the pasture area; preferential feeding can be given
to the better cows by simply extending their tether lines or by putting
them in the better sections ol pasture. Most animals are milked by hand 
twice daily. At milking times, the cows receive a small portion of' mixed 
feeds, about I to 2 kilos. 

Virtually all dairy cattle in the Azores derive from lolstein and Frisian 
breeds, and productivity per cow is high relative tc that on the mainland. 
An important mairket for calves also operates in the islands. Most calves 
are shil)ped live to fhttening yards on the mainland; in 1982, more than 
48,000 live animals as Well as 4,000 tons of' beef carcass were sent to the 
mainland market. Some officials argue that poorer pastures or specialized
islands (for example, Pico) could be used to fitten calves. 
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From the perspective of individual farmers, dairying has opened up 
new economic opportunities. The availability of subsidized agricultural 
credit has made dairying a fieasible economic activity for a large segment 
of' the population, including part-time friners. Usufi'uct rights to land can 
ble obtained with the purchase of a cow (about 5,576 square meters per 
cow), an active custom-work market facilitates pasture installation and 
maintenance, and the pasture-based system has fewImajor manpower 
bottlenecks. All these ftactors lead to low start-up costs, making dairying 
accessible to many who are not professional fitrmers. 'Fhe same incentives 
also encourage larger farmers to improve their herds and expand their 
farms, and these operations compare favorablv with any in the United 
States and western Europe in technological sophistication. 

Dairy Policies in the Azores 

The insular position of*the Azores, a region separated from the main
land by nearly a thousand miles of ocean, dominates the Azorean econo
my and policies. The local resource base is fhar too small to produce a wide 
variety of goods. Therefbre, trade is required to supplemem the limited 
number of, locally produced goods with others that consumers desire. 
Trade is predominantly with mainland Portugal and less importantly with 
other western European countries, other Portuguese-speaking areas, and 
North America. Although the islands can lay claim to a natural production 
advantage, specialization in dairying can engender vulnerability to world 
market conditions. The international market for dairy products has been 
depressed for a number of years, reflecting the desire by industrial coun
tries and the EC to remove surplus dairy production from domestic 
markets. 

Before the independence of' the Portuguese colonies in Africa, these 
colonies oftred a stable and protected market for Azorean dairy products. 
Since the colonies gained their independence, exports have been di
rected toward mainland Portugal. The dairy sector is given preferential 
access to the protected Portuguese mainland market; it is within the 
Portuguese market as defined by policy. Imports from other countries are 
allowed into Portugal (under trade controls exercised by the JNPP) only if 
both mainland production and Azorean production fall short of require
ments. This preferred access does not remove entirely the problem of 
instability, but it does change its nature. Azorean production becomes 
residual in the sense of complementing mainland production. According
ly, policies and production trends on the mainland dictate the state of the 
market for Azorean dairy products. The demand for Azorean dairy prod
uets thus fluctuates with the state of the mainland market rather than with 
world prices. 
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The producer of' raw milk receives a fixed price based on butterfht 
content and milk quality. The producer price set by the Azorean au
thorities is below that received by mainland farmers, bv a margin that 
reflects transport costs to the mainland. There are no co'llective milking 
parlors in the Azores, and firmers sell their milk to one of several privatefirms or cooperatives. The firmers deliver the milk to collection points
operated bv the dairies. No fired collection margin is paid. The dairies 
process tile powder ormilk into cheese for transportation to external 
markets; the processing margins are agreed oni by the firms and the 
Azorean authorities. The govern ient provides a conisumer sul)sidv fbr 
liquid milk prod,)ced fI'r Azorean consumers and for the small amounts of
UIHT milk shipped to the mainland. Furthermore, the JNPP purchases
and stores excess milk powder during seasons of peak production and 
eventually sells it to mainland processors. A subsidy is paid to dairies on 
tile mainland, which reconstitute Azorean milk powder both for liquid
milk (during low milk-production periods) and for processed dairy prod
ncts. The JNPP controls the production of recombined milk on the main
land and supplies the raw materials. Preference is given to supplies from 
the Azores. 

An analysis of' dairy sector policies oflers insights into the basic eco
nomic strengths and weaknesses of the Azorean dairy industry. As tile 
initial step, representative dairy production activities were selected fbr 
analysis. With due attention to the great intraregional variability, a typical
firmn was identified as a numerically predominant type of firm-neither 
the most advanced nor the most rustic. For processing activities, the
 
larger dairies (rather than the small, specialized ones) were considered
 
representative. The final destination of output was assumed to be Lisbon.
 

The analysis covers two production/processing systems: edam cheese
 
and skim milk powder. Both systems receive raw 
milk from the same 
representative ftrin; only the processing activities and transportation 
costs vary. On the basis of interviews with farmers and technicians, both 
the technical coefficients and the private costs of the representative tarmn 
were estimated and incorporated into the accounting framework. In a
similar fashion, dairy processors were andinterviewed representative
budgets constructed. Estimated shipping costs to Lisbon provided by the 
government maritime monopoly were used. The activities of the respec
tive systems were defined at private (market) costs, and relevant policies
affecting the production, processing, and transportation of dairy products 
were identified. These policies include not only direct intervention in the 
system but also such indirect actions as national credit policies and tariff 
controls. The social costs of these systems were estimated using world 
prices fbr outputs and tradable inputs. The shadow pricing techniques 
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described ill chapter 4 were used to estimate tile social costs of labor and 
capital. 

Three general questions were addressed: Were the basic dairy systems 
of' the Azores profitahle in 1983? 1)o these systems efficiently allocate 
scarce econoMlic resources? \Vhat role does government policy play in 
either stibsidization or taxationi of dairy productio iln the Azores'? Finally, 
an examination was made of chanlges in profitability resulting t'rom acces
sion to the EC and adoption of the CA. thus giving Azorean policymak
ers a projection of' the possible eflects of Portugal's accession to the EC. 

Selected Dairy Systems in the Azores 

l)airv systems are maci tip of'j'rnn production, transport to the dairies, 
processing, and transport to the wholesale market in Lisbon. Although 
the private profitability of individual activities can be examined indepen
dently, social profitability makes sense only in the context of'the full set of' 
activities in the chain. Empirical estimates of' both private and social 
profitability ibllow descriptions of' fi'ming and postfin'tn activities. 

Farming Activities 

Azorean dairy funers enjo' some of the most fhvorable natural condi
tions for milk production Itiund anywhere in the world. Their islands 
possess pastures that, with adequate management, cal support high
quality cattle herds year-round. Marked variations in technology exist, 
particularly with regard to pasture management and conservation. Farms 
also vary in size. Ilowever, even on the larger ones, herds tend to be split
into groups of about t'rty cows, aplarel~tly tlhe optimumin number that two 

laborers call manage ill aill opel pastuire. 
The representative dairy farnm selected ftr analysis has twenty cows on 

8o alqmu'ircsof' land (in S5io Miguel, 11. 15 hectaires). More than 8o percent 
of' the fil'mns in the Azores have an average hcrd size of' under twenty 
cows, an adequate quantity ftr full-time specialized activity. The analysis 
assumes that this fian call be operated by the fairm family istelf', without 
the need fir ofl-fa'mIl labi'. Although pasture installation and manage
ment, as well as silage and hay-making activities, entail extensive use of 
machinery, the typical farm relies exclusively on the custom machine 
operators readily available throughout the mnalor islands. The need fbr 
machines, such as fbrage c'hoppers, hay balers, plows, fet'rtilizer spreaders, 
and maowers, is so limited thmoulghomt the year that hrmers find the 
prevalence of' custom operators a significant convenience. Custom work 
largely restricts fan'm labor needs to herd management and milk transport. 

The pasture-based dairy farm uses land located at varying altitudes. 
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This type of transhunant lianagenwut assuies that half the florin(above 
300 meters) is used essentially for the sumiller pastures and half (I)elow 
300 meters) constitutes tile wiltering area. ]xcessive grass production in 
the spring and snuiinniier past lrvs is stored as Ihay to slpplement tile lower 
quality of 'winter grasses. Generally, permanent pastures are sown with a 
mixture of reygrass and a eguti,, nmallv c'lver. Under conditions of' 
por lmanagement, the pastures easily can sutier firom1 invasion of native, 
less-lutritious grasses. The analysis assumes ail average te\-year lif& and 
annual maintenance fir perim lent pastures, although ialliy pastures pro
duce adequately fIo two or three decades. 

With the excwptioll of Ilixed rations, f'eed is never transported to the 
animals. The cows spend their lives ill tile pasture areas, moving through 
tile cycle of, trai sh1nilaice. The scarcity of 11111111ng water oil the islands 
does clrcate a problhm. Farmners either bilild catchiniint areas to harvest 
rainfal,! within the )asture or transport water-tank wvaos with auitolnatic 
valves to where ti( herd is grazing. Most milking is done byIland illthe 
pasture. One interesting innovation fir larger herds has been theimobile 
milking macline operated (i tractor )ower. Although theIllachine saves 
labor and permits larger herd units, fiiners have not yet perfected its 
use; and some teclicians (and fi'mers) argue that macline milking has 
resulted in a high incidence of ilastitis ill tie islaids. Milk goes ill5o-lite' 
cans to the collection posts of' tle Iajolr island dairies. The piroduction of a 
twenity-cow lerd reuiri'es at least a horse and cart, the Common form of' 
fiummn transpor'tation. 

The represcintativ'c dairy fi'i i prodices aI aveiage 01' 4,ooo lite's of 
milk per cow per year. Wit Ii fll -I'l lerd replacement and all 8o percent 
calving rate, sixteen calves are produced eacil year. Twelve calves aud 
f'ou cull cows enter the beef'market annuall'. Levels of l'roductivity can 
vary according to th( amounts of llixed l'ations fed to each cow (heie 2 
kilos per day) and to difli'ences ill herd ald pasture management. Farm
ers who caref']y olntit iiiindiv'idl iproductivity andiiaintainiIigll-( Lal
ity cows ill production cal increase yield levels Consi(lerably. 

Postfarm Acticitic.s 

NMilk illtilte Azores ty)ically is delivered )y tile fllle' to a collection 
point owned by the dairy. From there, the proc(ssing firm transports the 
milk-stially illa bulk tank truck-to the plant. )epending oIl the 
quality of tIle milk and the market fir various products, the fii'n 'ill 
direct the raw milk into tile pro(duction of liquid milk fir retail distril)u
tion (eitheri as l)asteurize(d milk or UlIT milk), dried milk, or clcese. 

Since tue maior market is almost a thousand miles away, the product 
choice is (loll) inatecd by transport cost ColsileratiIlls. Reducing tile water 
content of the milk product and eliminating the need fir refiigeation are 
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the main objective,!. Ill addition, Portuguese policy as applied on the 
mainland also di.,cf lh affects tile profitability of file various products. 
These considerations militate against tile production of' liquid milk other 
than for Azorean use (including sales to the fbreign bases located on the 
islands). The demand for liquid mill, on the islands absorbs only 5 percent 
of local production (Tab!e 7.2). Therefbre, the two most interesting pro
cessing activities are those that ei.her dry or curdle the milk before it is 
exported to mainland Portugal. 

The (Irving process in\olves spraying the milk under pressure into a 
heated chamber and allowing the powder to collect at the bottom. Skim 
milk powder has virtually all of the cream removed; the cream therefbre 
can be used in the making of butter. Eleven kilograms of milk are re
quired to make a kilogram of skim milk powder. The fit content of this 
product is usually between o.5 and i percent. The resulting butterfat by
product can be converted into 67 2 gramis of' l)utter. Ten liters of raw milk 
(i liter of' milk equals 1. 3 kilogirams) thus yield o.9:36 kilograms of' skim 
milk powder and o.4o5 kilograms of' butter. 

The main alternative to milk powder production is cheese production. 
One kilogram of' chlese requires io to 11 liters of*milk (depending on the 
type of'cheese). The process of'curdling milk to make cheese involves tile 
introduction of rennets and other agents that accelerate the solidification 
of the curd, leaving a watery whey. '[ie whey can be cither fCd directly to 
animals or dried, in a process similar to that used fbir milk, for animal 
feed. The curd is cut iiito shapes, compressed, and allowed to dry in a 
cold chamber. When dried or packaged, the cheese has a fat content of up 
to 45 percent. 

Private and Social Profitabilitv Results 

The private profitability calculations strongly support initial impres
sions regarding tile attractiveness of' milk production ill the Azores. The 
Azorean industry shows considerable profit in all system activities. Even 
with allowances fbr margin of erior ill cost estimates, both farmers and 
processors enjoy high returns on investment ihi dairy products (Table 7.3). 
When compared in tei ms of escudos per unit of raw milk, fhrm expenses 
are concentrated in the lal or and tradable input categories. Labor costs 
reflect basic labor intensiveness in the pasturing of small cattle herds and 
iii manual milking; the custom machinery services kee l) direct capital 
costs to a minimtum. Tradable input costs predominantly involve outlays 
fbr fertilizers fbr pasture installation and maintenance. At a profit of' Esc 
8.98 per liter, a representative frin realized an income of over $US 4,000 
in 1983, a significant amount when compared to other agricultural ac
tivities on both the islands and the mainland. 
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TABLE 7.3. Private Costs, Revenues, and Returnsf!.-the Dairy System in theAzores, 1983 (in Escudos per 1o Liters of Milk) 

SkimtMilk 

(0.936 Kilognrams) 

IWtem Raw Nilk 
m Farm 

and hiuller 
(0.405 Kilogramus) 

Cheet. 
(0 Kilogram) 

Total input costs 
Raw material 
Tradables 
Factors 

Labor 
Capital

Revenues: 
Main 
Secondary

Returns to Land and Management 

136.25 

65.95 
70.30 
60.40 
9.90 

226.23 
188.10 
38.13 
89.98 

290.68 
188.10 
35.42 
67.16 
31.22 
35.94 

359.71 
359.71 

0 
69.03 

270.98 
188.10 
31.71 
57.17 
30.02 
27.15 

378.00 
378.00 

0 
101.02 

(o)uuC: PES teamuuestimliates. 

Processing profits per unit of raw milk are significantly higher than farimprofits. Profit as a percentage of direct capital cost differs substantially
between the two systems, ranging from 590 percent for cheese to 292percent fbr skim milk powder and butter. These results indicate a disequilibrium in the processing sector in terms of the allocation of capitalamong processing activities. This disequilibrium is a result of the historical development of the dairy industry an( the access to external markets.Given the wide diflerence in relative returns to capital, the expectedresponse of the industry would be to shift resources into cheese produc
tion and out ,f drying. lowever, the market for Azorean cheese is limitedlargely to mainland Portugal because of a lack of transportation to otherport!;. Portuguese demand for cheese from the Azores is also limited. Thedrying activity, although much less profitable than cheese production,still earns aln attractive return on capital. This return is due to the willingness on the part of the mainland Portuguese to pay a high price fbr theoutput (although again only for a limited quantity) and to the cost of the raw material (raw milk) set by the Azorean authorities. Because the priceof raw milk is set specifically to ensure a high return on the dryingoperation, the more efficient cheese production is extremely profitable.

The results of the analysis of social profitability for the two systems aresummarized in Table 7.4. Both systems were socially unprofitable in1983, mainly because of low world prices for dairy products. In recent years, milk powder prices have been kept low by the action of countriesthat have been disposing of surplus dairy stocks on world markets. Thelast row of the table shows the breakeven output values (the world pricelevels at which there would be no social profits or losses). For the Azoresto have a comparative advantage in skim milk powder and butter, theworld valuation of the joint output would have to be EsC 208.60 per 



Dairying in the Azores 133 

TABLE 7.4. Pricateand Social Costs, Revenues, Returns, and Policy Effects 
For Skim Milk Powder, Butter, and Cheese in the Azores, 198,3 (in 
Escudos per io Liters of Milk) 

Skim Milk l'swder and Butter Clivese 

Policy Policy 
Iteil Private Social Ellects Private Soicial Elfects 

Total input costs 
Trada)le 
Factors 

238.83 246.73 -7.90 225.13 
101.37 104.89 -:3.52 97.66 
137.46 141.84 -4.38 127.47 

227.70 
102.20 
125.50 

-2.57 
-4.54 

1.96 
Labor 91.62 69.76 21.87 90.42 68.80 21.62 
Capital 45.83 72.08 - 26. 25 37.05 56.7'0 -19.66 

Revenues: 379.84 182.13 215.71 416.13 191.55 224.58 
Main 359.71 144.00 215.71 378.00 153.42 224.58 
Secondary 38.13 38.13 0.00 38.13 38.1:3 0.00 

Returns to 
Land and 
Management 159.01 -64.60 223.61 191.00 -36.15 227.15 

Breakeven Outp)ut 
values,' 200.70 208.60 187.00 189 57 

%iui(ii F': IT S tvi 1i1 etoiliates. 
()utpit v'aloe it which system profitability (private or social) equals zero. 

kilogram (an increase of 45 percent). For cheese, the increase would have 
to ble 24 Percent. One of the most important conseqlencps of Portugal's 
joining the EC is an alteration in Portugal's access to wold markets. 
Imports have to be purchased at internal EC prices, since levy and duty 
receipts are paid over to the EC on goods originating outside it, lence, if 
EC prices are above the breakeven output values shown in Table 7.4, 
these goods in the future will he produced efficiendv in the Azores. 

The Effects of Policies on the Dairy System 

The diflerences between private and social costs and values represent 
policy effects both within and outside the dairy sector, in the absence of 
any notable market fhiltires. These effects can be broken down into those 
that operate at the level of output prices, those that impinge on input 
markets, and those that create dilerences between social and private 
factor costs. Raw milk is not an internationally traded commodity. Hence, 
social valuations of dairying are meaningful only at the system level and 
policy effects can be identified only fr systems, not activities. Table 7.4 
gives the policy etllcts fil" the two dairy systems. 

The primary policy effect is the assurance of markets in Portugal fbr 
Azorean milk powder and cheese at prices well above those in world 
markets. This price support effect is larger fbr cheese, at over Esc 224 per 
kilogram; skim milk powder and butter are at the slightly lower level of 
Ese 216. To the Azorean administration, this diserepancy in prices does 
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not represent a distortion in economic incentives, since there is no need 
to pay dairy proc _-ssors the world market price if the actual market returns
in Lisbon are substantially higher. The policy eflect in this case is theresult of mainland Portugual's (airy policy-the restriction on imports
from other potential suppliers to the inainland-rather than of Azorean
policy. The costs of a policy encouraging the production of'(lair' goods by
pricing them above world market levels have to be viewed at the "evel ofPortuguese agriculture as a whole. The context inwhich Azorean com
modity policies must be evaluated changes as a result of*EC membhership.
But the magnitude of' the price policy eflect is of' interest in tile general
question of' Azorean-mainland economic relationships.


The net efl et of' policies on material inputs in these 
 systems is to
reduce the costs of' these inputs below levels that would obtain in
absence ofpolicies. This net subsidy varies fi'om 

tile 
Esc 8.46 per kilogram ofcheese to Esc 7.44 per kilograin of'skim milk powder and butter. Once 

again, the main policies causing this effect are those of' tile mainland
governmnent-the ,nixed-f'ed and fertilizer subsidies, offset in part bytariffs on imported capital equipment. Unless all the subsidies to local
dairying are paid directly f'roin Azorean tax funds, these transf'rs again
are not necessarily a distortion of' incentives from the point of' view of*the 
Azorean government. 

Changes in Profltability in 1984 
The costs and revenues of' tae 1983 systems and the farm-level activity


are pr(ojected through 1996 using the assumptions described in chapters 3

and 4.The 1984 results, shown in Table 7.5, incorporate the major

changes in input and output prices that were instituted in June 1983. For
the Azorean systems, the impo rtant changes were the elimination of' sub
sidies fbr f'ertilizers and fiel, leading to an 8 pe'cent increase in tradablle
input costs at the farmn level. To offset this increase, the frinm price of milk
 
was increased in real terms, f'ron 
 Ese 18.81 to Esc 22.24 per liter. The
combination of' these changes, along with the assumed 15 percent decrease in labor costs, led to an increase in fi'm-level profit:; of' over 40
 
percent. For processed dairy products, the increase 
 in tile cost of' raw
material resulted in a 1o percent reduction in the profital)ilitv of' cheese
processing. IHowever, the skim milk powder and butter price increases 
more than offset the higher raw material cost, resulting in a 36 percent
increase in the skim milk powder and butter processing profits. 

Changes in Profitability under the CAP 
The effects of the changes in dairy product pirices that will take place

after EC accession are also shown in Table 7.5. It is assumed that the 
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domestic market prices for skim milk powder and butter in the Azores 
will he at the intervention level after accession, since the islands have 
been a surplus production area and will be likely to have an intervention 
center. Cheese prices rise to the threshold level as a result of protection 
from third-country competition. The Azores are surplus producers of 
cheese. But there is no intervention program fbr edam cheese, so the 

TABLE 7.5. Costs, Revenues, and Returnsfi)r Dairy Productionin the
 
Azores, 1983-96 (in Escudos per Unit of Final Product)
 

(a) Skim Milk Powder and Butter 

ltcm 1983 1984 1986 1987 1991 1996 

Farm Level 
Total input costs 136.2 131.6 143.4 141.9 142.4 142.8 

Tradables C6.(0 71.0 76.4 73.9 70.1 64.6 
Factors 70.3 60.6 67.0 68.0 72.3 78.2 

Unskilled labor 0.0 0.0 0.0 0.0 0.0 0.0 
Skilled labor 60.4 51.2 57.4 58.5 62.8 68.7 
Capital 9.9 9.5 9.5 9.5 9.5 9.5 

Revenues 226.2 260.5 256.7 2,39.9 0,34.2 224.4 
Main 188.1 222.4 218.6 201.8 196.0 186.3 
Secondary 38.1 38.1 38.1 38.1 38.1 38.1 

Returns to Land and 
Management 90.0 128.9 113.3 98.0 91.8 81.6 

System Level, Private 
Total input costs 238.8 228.0 243.0 242.1 244.8 248.2 

Tradalbles 101.4 101.4 111.9 109.4 115.5 I(X). I 
Factors 137.5 137.5 131.1 132.7 139.3 148.2 

Unskilled labor 0.0 0.0 0.0 0.0 0.0 0.0 
Skilled labor 91.6 91.6 87.1 88.7 95.3 109.2 
Capital 45.8 45.8 414.0 44.0 44.0 44.0 

Revenues 397.8 450.9 ,135.7 396.2 342.9 246.6 
Main 359.7 412.8 3.97.5 358.1 304.7 204.4 
Secondary 38.1 38.1 38.1 38.1 38.1 '38.1 

Returns to Land and 
Management 159.0 159.0 192.7 154.2 98.1 -5.7 

System Ievel, Social 
Total input costs 246.7 233.0 239.8 240.1 249.7 251.0 

"Iradables 104.9 104.7 104.3 104.1 108.0 102.5 
Factors 141.8 128.3 135.5 136.7 141.7 148.5 

Unskilled labor 0.0 0.0 0.0 0.0 0.0 0.0 
Skilled labor 69.8 59.1 66.3 67.5 72.5 79.3 
Capital 72.1 69.2 69.2 69.2 69.2 69.2 

Revenues 182.1 169.7 145.2 145.2 342.9 242.6 
Main 144.0 131.6 107.0 107.1 304.7 204.4 
Secondary 38.1 38.1 38.1 38.1 38.1 38.1 

Returns to Land and 
Management -64.6 -63.3 -94.7 -93.6 93.2 8.4 

Policy Effect 

Private minus social 227.5 226.4 213.9 182.6 3.5 1.1 

(continued) 
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TABLE 7.5. (Continued) 

(b) Edai Cheese 
Item 1983 1984 19M6 1987 1991 19J6 

Farm Level 
Total input costs 136.8 131.6 143.4 141.9 142.4 142.8Tradables 66.0 71.0 76.4 73.9 70.1 64.6Factors 70.3 60.7 68.067.0 72.3 78.2Unskilled labor 0.0 0.0 0.0 0.0 0.0 0.0Skilled labor 60.4 51.2 58.5 68.757.4 62.8Capital 9.9 9.59.5 9.5 9.5 9.5Revenues 226.2 260.5 256.7 239.9 234.2 224.4Main 188.1 222.4 218.6 201.8 196.0 186.3Secondary 38.1 38.1 38.1 :38.1 38.1 38.1
Returns to Land and

Management 9(0.(0 128.9 113.3 98.0 91.8 81.6 

System Level, Private
Total input costs 225.1 214.8 229.7 228.7 231.4 234.7Tradables 97.7 102.7 108.2 105.6 101.8 96.3Factors 127.5 112.2 121.6 123.1 129.6 138.4Unskilled labor 0.0 0.0 0.00.0 0.0 0.0Skilled labor 90.4 76.6 84.5 87.5 94.0 102.8Capital 37.0 35.6 35.635.6 35.6 35.6Revenues 416.1 434.5 405.7 369.2 319.5 259.6Main 378.0 396.4 367.6 281.4331.1 221.4Secondary 38.1 38.1 38.1 38.1 38.1 38.1Returns to Land and

Management 191.0 219.7 179.9 140.5 88.1 24.9 

System Level, SocialTotal input costs 231.6 214.7 221.4 222.4 231.2 232.5Tradables 106.1 102.0 101.6 101.4 105.3 99.8Factors 125.5 112.7 119.9 121.1 !26.0 132.7Unskilled labor 0.0 0.0 0.0 0.00.0 0.0Skilled labor 68.8 58.3 65.4 66.6 71.5 78.2Capital 56.7 54.4 54.4 54.4 54.4 54.4Revenues 191.6 175.8 151.3 319.5151.5 259.6Main 153.4 137.7 113.1 153.4 281.4 221.4Secondary 38.1 38.1 38.1 38.138.1 38.1Returns to Land and
Management -40.1 -38.9 -70.2 -71.0 88.3 27.1 

Policy Effect
Private minus social 231.08 229.23 208.36 170.02 -1.82 -4.14 
SOUHCE:PES team estimates. 

Azorean producers must bear the cost of transportation to continental 
European markets. 

Table 7.5 shows that private profitability for both systems decreases on
accession and will continue to fall through 1996. The cheese system will
remain profitable throughout the period, but the skim milk powder and
butter system will turn slightly negative at the end of the transition. 
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Both systems are socially unprofitable at ent-y and will continue to be 
so through 9 end of the first stage of the transition. In theto-tthe 

following year, as CAP prices for agricultural commodities replace world 
levels in social valuation, social profitability for both systems will turn 
substantially positive. The large increase in the social valuation of the 
output, 150 percent fbr cheese and 186 percent fbr skim milk powder and 
butter, will more than offset a modest increase in the social cost of mixed 
feed. 

The diflirence between private and social profit is tile net eflect of 
policies on the system. Through 199o, the major compuonent will be a 
subsidy on the value of the output. After 199o, the very small net policy 
efliect will I)e due only to the EC's Common Customs Tariff (CCT) on 
nonagricultural imports and to domestic factor policies. 

Changes in the Raw-Milk Market 

Two major issues facing the Azorean dairy industry after accession are 
how the price of raw milk will be determined and at what level it will be. 
Under strict application of the CAP dairy regime, there is ni direct 
support of the raw milk price. Intervention and trade protection occur in 
the markets fbr processed products. In the Azores, market support 
through intervention buying will take place only in the skim milk powder 
and butter markets. There will he an intervention buying center in the 
Azores, since the islands constitute an area of surplus production. There
fore, domestic producers will not have to pay transport costs to mainland 
intervention points. 

Intervention prices for skint milk powder and butter are derived from, 
and designed to support, the fixed target price for raw.' milk. Representa
tive industry processing Iflaigins per unit of milk processed for skim milk 
powder and butter are added on to the desired floor price for milk (usually 
94 to 96 percent of the target price) to obtain the corresponding total 
value of the joint production of these two outputs. The intervention prices 
for skim milk powder and butter arc set equal to this total value of the 
joint output. There is freedom in this calculation to alter the relative price 
of fat to nonfat solids. The assumptions underlying the calculation are that 
the margins used represent actual industry costs and that competition 
among processors fbr raw material will ensure that the price of milk vill 
be bid up to at least tile floor level built into the calculation. 

For the 198:3-84 marketing year, the margins used to calculate inter
vention prices were 28.43 ECU.s per 1oo kilograms of butter and 22.9 o 

ECUs per too kilograms ol" skim milk powder. Given the conversion 
ratios for the skim milk p)owder and butter system, these margins corre

spond to o.3199 ECUs, Or Esc :34.82 (Ese 108.844 per ECU), per 1o liters 
of milk processed. The processing costs reported by tile Azorean industry 
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fi)r
skim milk powder and butter were Ese 66.88 per 1o liters of raw milk,a figure 92 percent higher than that used to calculate the EC intervention 
prices. Given these processing costs and the intervention price levels foroutputs, the Azorean industry would be willing to pay only a much lower 
price for raw milk. 

Two explanations for the high processing margin have been provided
by industry officials. The first is that ieergy costs, which are an important
input in tie drying )rocess. are very higli in the Azores. Fuel and energy
represent 25 percent of' the total cost of the skini milk powder and butter 
processing activity. A comparison of the energy costs of' cheese production for the Azores and the mainland indicates that in this activity the fhie 
costs per unit are .57 percent higher in the Azores. 

The second explanation is that a large amount ofexcess drying capacit,exists in the Azores, leading to high per unit fixed costs. In 1(83, the fixed 
costs (interest and (epreciation plus 20 percent of' labor costs) were Esc23.85, out of total per unit costs of' Ftsc 66.88. The remaining variable-cost 
component, 4:3.03, is itself' larger than the total margin used in the ECintervention price calculation. Hence, increasing capacity utilization
alone cannot reduce Azorean processing margins to EC levels. Reduc
tions in the variable-cost comlponents are also necessary.

The Azoreans have taken this problem into consideration intheir nego
tiations with the EC. They have suggested that within tie CAP theAzorean skim milk powder intervention price he calculated using Azorean
rather thm European processing margins. Then in the succeeding five
 
years of the first stage of' transition, these 
 iargins would he harmonizedto the EC level. Tije raw milk price would bh fixed directly in tile fist
transition stage. The hope is that the Azorean processing industry will he

able to reduce its costs substantially during that time.


Unless 
 the skim milk powder and butter processing margins are reduced from their present levels, cheese production will continue to be a
 more profitable activity. If'Azorean producers could gain access 
to Euro
pean markets by improved shipping services, cheese production could
expand at the expense of skim milk powder production. \Vith this change,
the derived price for raw milk (the value of' the output mils the process
ing margin) would be determined 
by tihe cheese activity and would be
higher than the derived price of the skim milk powder aiuc 
 butter activity.
Anotherlihctor influencing tce prlice of raw milk in the second transitionstage will he the deg'ree of' competition in the raw milk market. Currently, the price of raw milk is legislatively determined (it is fixed during

the first transition stage). Under the CAP dairy regime, however, theprice of' raw milk is supposed to be determined through market frces. IinEuropean markets, competition among processors keeps the raw milk
price at or above the floor price, as determined in the intervention price 
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calculation. Given tile small number of processors in the Azores, there is 
some question whether competition for raw material will tend to bid the 
raw milk price up to the CAP price, thereby reducing the large profits 
that processors now receive. Azorean authorities could alleviate this po
tential problem by legislating that producers receive the CAP target price 
over the entire transition period. This legislation would transfer to the 
ftarm level all system profits not included in the intervention price margin 
calculations. 

Conclusions 

Dairying, both as a firming activity and at the processing level, is a 
very profitable endeavor in the Azores. Although the islands provide 
favorable climatic conditions for productioi, this profitability is due to 
large subsidies to the industry, principally on the value of' output. When 
valuied in social terms, dairying in the Azores is inefficient. This some
what surprising result is due almost entirely to the Iact that world prices 
are depressed becaus,' of' large and growing distress sales and large world
wide stocks of dairy products. 

This bleak assessment of the Azorean dairy sector alters dramatically 
when Portugal joins the EC. As a result of memlbership, the social valhia
tions )f*the outputs will increase to the European price level. In this 
Euro-social context, the Azorean cheese production system will be so
cially profitable through 1996. If skim inilk powder and butter processing 
costs are reduced to EC levels in the fiture, this system also can remain 
profitable over the transition period. Under the economic conditions im
posed by EC membership, dairying will become an efficient activity. 

Several issues concerning changes in private profitability emerge as a 
result of membership. First, pricing decisions will be made at the EC 
level, and the most likely trend of future prices is downward inreal 
terms. Second, Azorean prices fbr the major dairy products will have to 
harmonize to lower EC leveL. This harmonization implies more substan
tial real price declines in the medium term. However, even these adverse 
price movements will not eliminate all of' the private profits of the 
Azorean s'stems. 

Third. the method of determining the raw milk price will change, and 
the exact price level that fhrmers will receive will depend on the ability of 
the processing industry to adjust to new market conditions. If the inter
vention prices for skini inilk powder and butte,"are to defend the EC floor 
price, the processing margins will have to decrease to roughly half' their 
present levels. This magnitude of per unit cost reduction cannot be made 
by increased capacity utilization alone, variable costs will also have to 
decrease. However, if' transportation to European ports becomes avail
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able at reasonable cost, cheese production fbr export could increase and, 
because of its lower processing margin, couild )id up the price of' milk. 
Furthermore, as the controls on the raw-milk price are eliminated, Comn
petition for raw material could increase the piiee of raw milk and transfter 
some of the processor-level profits to the tIrm level. 

Dairying is expected to remain privately profitable in the Azores, even 
with falling real prices of dairy products. The distribution of future profits 
between farmers and processors is uncertain, however. Their relative 
shares will depend on the operation of the local market fbr raw milk, the 
expansion of export markets fbr cheese, and the ability of the processing 
industry to reduce costs. 
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8. Intensive Agriculture 
in the Northwest 

by Timothy J. Finan 

The pattern of large grain farms fbund south of the Tagus River changes 
dramatically ill Portugal's northern regions. There the land rises gradually 
from a relatively flat strip along the Atlantic coast through a transition 
zone to a ,niloitainotms landscape cut by wide valleys. The agriculture of' 
the North is characteristically small-scale and intensive, relying primarily 
ol amily labor. The North is also distinguished west to cast by major 
diflerences in agricltural land use. This chapter fimcses on the intensive 
patterns of farming in the Northwest, a region facing major pressures for 
change. 

The Norlhwest is comprised of two administrative regions-the Beira 
Litoral and the Entre l)ouro e Minho. They account fbr abot 17 percent 
of Portugal's land area but almost 43 percent of its population (INE 1983, 
21). About 35 percent of northwestern inhabitants live on farms, and 
agriculture employs nearly 2o percent of the economically active popula
tion. Few indicators of regional economic well-being are available; how
ever, the small average filIm size (2.5 hectares), productivity levels that 
lag far behind those of western Europe, and low rural salaries suggest low 
income levels fbr firm fimilies. In the past, emigration from the North
west to industrialized Europe has been heavy, and emigrant remittances 
helped increase income levels. lHowever, emigration possibilities have 
been curtailed sharply during the last ten years, and ru'ral poverty re
mains a major social problem foir the region. 

With its fivorable climatic conditions, the Northwest plays an impor
tant role in national agricultural production. As Table 8.1 indicates, the 
region accounts fbr ar'ound 75 percent of the mainland supl)ply of'both corn 
fbr grain and milk, nearly half' the potatoes, and all the Vinho cerde (and 
much of the port, as well as some iow-quality wines). These commodities 
are produced predominantly on small, highly firagmented fiurms. Over 90 
percent of regional farms have fewer than 4 hectares of fahrmland, and 
these small farms account fbr about 75 percent of regional agricultural 
production (Carvalho 1985). Production technology varies substantially 
from primarily subsistence units to larger ftarms that use a modern and 
sophisticated technological package. The technological modernization of 
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TABLE 8. 1. ProductionData of the Northwest, 1983 

( ofalaaiaditv Niarlilwest 
taj~itjld

P'rti al 

Northw,,t 
Share 

(P('rv'lt1) 

Corn is grain (in metric tons)
Potatoes (in metric tons)
Vinho verde (in hectoliters)
Raw milk (in hectoliters).' 

321,374 
,t09,940 

1,3-15,761 
5,426,493 

42.1,357 
9W5,302 

1,3.46,761 
7,083,51(0 

75.8 
45.3 

100.0 
76.1 

('i(c-:; Instiliito Nacion alde 
1198) Ialocthncion figure. 

I.statistica ONE., E %tatiac Agricolas (Lislaa, WS).I 

small fin'ns in the Northwest is a critical prerequisite for increasing yields 
and fhrm in'llcOmes. 

Agricultural policy-eflecting both prices and structural adjustments
has a fur-reaching inlunence on the direction: of agricln Itu ral change. In this 
chapter, several commodity systems with alternative technologies are 
analyzed with rcsl)ect to private and social profitability.. System descrip
tions of',iomniodity activities incorporate t(, the extent possible tile char
acteristics of the whole farm fi-on which the analyzed commodities have
been extracted. From these results, the impacts of a set of' 1983 agri
cultural policies are estimated and the effects of'joining the European 
Community are considered. 

Dairy Systems 

The )roduction of milk and its by-product, calves, is the most impor
tant commercial activity on many fiirms in the Northwest. Nilk sales are
the single largest and most (lependable source of' farm income in many 
l)arts of the region, and fuinrners often r'ef'er to their milk checks as "the 
salary." In the higher altitudes and in valleys to the east of the region,
milk lrodntion (leclincs in importance. A regionwide estimate of' thenumller of Northwest firms that produce milk fills between 8o,ooo and 
100,000, or aollt 30 Percent of all falI'nms (MACP-11L 1983; mendes 1985).
The volume of* milk production more than doubled during tile period
1966-.79, and about three-foUrths of that increase occurred on tarms with 
fiewer than five cows (Carva!ho et al. 1982, 49). For individual fiu'i ]0Ilose
holds and national consumers, the increase in northwestern dairying has 
wrought profound changes. 

All aggressive agricultural policy in the Northwest's dairy sector cre
ated the incentives Ibr growth ill nilk production. In the carly 1970s, the 
government dlesigmated most of the region as the national inilkshed and 
decreed a set of policy supports that included fixed prices and input
subsidies. Of lparticular importance was the role delegated to the cooper

http:1966-.79
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ative system as tile representative of small and medilini-size tilrms. The 
individual cooperatives and their federated organizations (unions) were 
granted exclusive pickup and delivery rights fbr raw milk produced in the 
milkshed, and they received a fixed margin payment fbr each liter of milk 
transported and processed into pasteurized milk. Byv providing dairy 
farmers with both a fixed price and a guaranteed market, the policy 
proved very successfil in expanding milk production. 

Ill this study, four dairy systems are defined andl analvzedl. The tradi
tional general system produces milk with inltipurpose work cows and 
small aniounts of land. It is usefuil to think of the traditional fiarm as a base 
to be modified b' technological alternatives. One alternative, the siiall 
inilk system, has the same amount of, cultivated area as the traditional 
system, but work cows are replaced by dairl\ cows :111d r'n)piiilg patterns 
are altered. The third system, the nediuim milk system, incorporates 
increases in both herd and land size and changes ill cropping technolo
gies. The fourth svstem, the large milk system, represents specialization 
in dairying. The production characteristics of all Ibur systems are summa
rized in Table 8.2. 

Traditional Milk Slstem 

The traditional fihrm Characterized in this study occurs throughout the 
Northwest but is predominant in the higher transition zones and in the 
mountain valley areas. This landholding has i hectare of cultivated area, 
on which a corn/bean mixture is rotated with winter fbrages. Corn is the 
central crop in the rotation becalise of its multiple uses both for filnilv 
consumption (as the bread broa) and as animal feed. Forage crops
colilln(only, ryegrass--are fe.d to the cattle first as green fbdder, later as 
hay. The traditionual filI,l also plroduces small amounts of' wine grapes, 
potatoes, and rye for bread and seed. 

The basic farmi technIlogy in tile traditional system is hal'-intensive. 
Vhenever possible, the traditional Carner maximizes the use of ftimily 

and exchange labor in the production process. Available labor is also used 
fbr making capital improvements, such as heavy ,manuring of fields, in 
order to minimize the reliance oIi purchase(d inputs. The traditional fiurm 
depends on animals for both transportation and field traction. Two multi
purpose work cows are assumed to provide several hundred hors of iraft 
power its well as 1,oO liters of' inilk per year. They also produce calves 
that, after six inluths, are sold to beef producers. 

The milk of these autochthonous cattle breeds has a higher butterfiut 
content than that of modern breeds, ithus increasing its value. These 
rustic and hardy breeds are fed entirely with feed produced on the fiurm 
and require little of the iliore sophisticated management afforded the 
lolstein and Frisian cattle. Characteristically, the work animals are kept 



TABLE 8.2. Production Characteristicsof FarmActivities in the Northwest, 1983, 

Lalx)r Machine Fertilizer (in Kilograms)Activity Types ofIlours flours Nitrogen Phosphorus Potassium, Main Yitlds By-Products 

Traditional milk system 2.000 liters Calves, cullsRegional corn 806.5 6.5 71.8 0.0 0.0 3,000 kilos F(;dder, beansForages 866.0 0.0 61.5 0.0 0.0 30,000 kilos -Small milk system 
6,800 liters Calves, cullsHybrid corn 986.5 39.0 110.0 56.0 56.0Forages 4,000 kilos Fodder, beans582.0 14.0 61.5 0.0 0.0 30,000 kilos -Medium milk system 48,000 liters Calves, cullsCorn silage 125.5 85.5 192.5 90.0 90.0 40,000 kilos -Forages 312.5 67.0 123.0 45.0 0.0 30,000 kilos -Large milk system 180,000 liters Calves, cullsCorn silage 97.0 99.0 257.0 98.0 98.0 50,000 kilos -Forages 186.0 71.5 2.34.0 90.0 0.0 60,000 kilos -Pasture 350.0 97.8 0.0 180.0 180.0 85,000 kilos -Potatoes

Traditional 861.5 6.5 140.0 140.0 140.0 15,000 kilos -Medium 550.0 109.5 140.0 140.0 140.0 20,000 kilos -(Large 550.0 111.5 140.0 140.0 140.0 20,000 kil;s -Winch
Ramada 985.0 0.0 0.0 0.0 0.0 11,000 kilos BrandyCorddo 484.0 66.0 94.5 49.0 49.0 10,000 kilos Brandy 

sOL'UcE: PES team estimates. 
- = not applica le. 
-Milk systems nea.red in herds; corn. fnrages. oastnre, lxtatws, and sine ineasured in hectares.The Wine systerns analyzed he.re are builh on two farn activities. one of which has two different lri.essing activities. 
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in stables under the farm residence and milked once a day for about 2oo 

days after calving. The milk theni goes to cooperative reception posts for 
transport to processing plants. The cows see the light of day only when 
harnessed for work. 

Small Milk System 

The small milk system represents the first step toward modernization 
and greater market integration. At the fiirm level, the two traditional cows 
are replaced by modern dairy cows. which are more productive but also 
have larger fed and management 'cqIiretiicits. T1c land size of the 
fhrms remains at i hectare, bot on-ft l' techinology changes significantlv. 
Although the small milk ftrin does not re(tce the diversity of its output, 
it adopts a standard . . technology of' hvlhrid corn seed (instead of the 
regional varicties), Ii ts toy fr soil acidity, and hi gher levels of fertil
ize-. 'With the increased yields of corn for grain and fbdder, the small 
dairy atruemrs can support a herd of two dairy cows. Small amounts of 
mixed f'ed supplement the on-fihr' inputs, and firmers use artificial 
insemination to control herd quality. 

The s bst ittion of dairyIb, work cows nieais higher incomne from 
milk. The higher-yielding dairy I teeds more than triple tile production of 
traditional work cows. Ilowever, the small milk utri cr loses anitoal trac
tiot oi a frit ;till too small to mechanize. One solition to this problem is 
fot the fiermcr to change completely to custom machinery services. This 
innovation has occurred widely where i-it ral indstryias absorbed local 
labor supplies. 

Small milk fu'rni-s ise collective milking parlors, perhaps the most 
innovative component of dairy policy. These parlors, owned by either 
local Cooperatives or their unions, are used by small farmers located 
within a 1or 2 kilometer radius of them. The cows arc milked twice a day 
at the collective parlor, which in most cases has a re-frigerated bu1lk tank. 
Besides oflfering a gliarantced market, the collective parlor also helps 
maintain milk quality and aniial hygiene standards. 

Medium Milk Syjstem 

'Tite mediiim milk system approximates the ideal dairy firm currently 
envisaged b Ninistry of Agriculture technicians. Each farmi has 3 lec
tares of cultivated land supporting a herd of twelve dairy cows. As with 
the smaller systems, the furm does not sacrifice crop diversity; it coil
tinues to produce potatoes and wine. Nondairy products are destined 
primarily fbr family consmnption. 

The medium milk system entails two major technological alterations. 
First, the basic tbeding regime of' corn grain is replaced by corn silage. 
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This dramatic change requires a substantial investment in capital, includ
ing machinery and a silo, cow barn, and corral. Farmers without experi
ence in storing silage also find this iethod more risky than storing corn
grain. As in the other cornvstems, is followed y a tforage mix in the 
winter rotation. Tie second major technological alteration involves in
creasing the degree of mechanization. Labor hours are drastically re
duced by the substitution of machine time and increased use ofpurchased 
inputs such as herbicides. 

The improvements in feed quality and increases in mixed feed usage
raise milk yields to 4,000 liters per cow-year. Moreover, tile fitrmer 
invests more in veterinary care and herd management. As before, care
ftlly selected fhr n calves fbrm the replacement reserves, and surl)lis
calves are marketed at less than one month of' age. Theliedium dairy
farm also has its ovii milk parlor with refrigerated bulk tank, whici 
cooperative trucks empty on a regular schedule. This type of' farm ac
counts fb)r about 4 percent of the total nu mber of' farms in the region. 

Large Milk System 
The representative fiirm in the large milk system takes a major step

toward specialization. This ftrin does not produce corn grain or wine, and 
with the single exception of a 0.5 liectare potato field, all land resources 
are allocated to cattle feed. hasThe fhrmn io hectares of*cultivated land 
and a milking herd of' thirtv-six cows. The number of' large milk ftarms is 
less thani percent of' total milk farms, and the fau'ms tend to be located 
along thme coastal region of' the Northwest, whe'e i'elatively flat land and 
larger parcels permit easier mechanization. 

In addition to corn silage amd ryegrass fbr fodder and hay, the large
milk fau'm produces 3 hectares of' permanent pasture with mixed legume
forages. To intensify the productivity of' these pastures, the fbdder is cut 
and taken to the cow barns to avoid trampling damage by grazing animals. 
The cattle are also fed larger quantities of' mixed feeds. In response to this 
f'eeding regime, the cows achieve an annual average yield of 5,000 liters of 
milk. Innovations in herd maiagement also contribuite to yield improve
ments. The useful lif'e of' each cow is reduced to six \-ears; fbr genetic 
quality control, only ti' best bull semen is purchased for artificial insemination; and veterinary care is at high levels. The cattle are milked in a 
private parlor that contains modern refrigeration equipment. Large fhrm
ers have significant contact with the cooperative unions, the extensium 
service, and agi icultural input firms. 

The large milk system is totally mechanized. In constrast to the other 
systems, abundant land resources permit a fller utilization of' machine 
capacity. The large firmn typically requires ftll-time salaried laborers to 
complement available family labor. 
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PrivateProfitabilityof Dairy Systems 

Several chracteristics distinguish the nature of dairy farming under 
alternative technologies (Table 8.2). The traditional fhrm relies on its most 
abundant resource, labor, and seeks to minimize cash outlays for pur
chased inputs. Only about one-third of the core rotation crop, corn, is 
converted to milk, since the tradi:ional firmer also uses grain for small 
domestic animals and home consumption. In the small milk system, pur
chased input use increases, and although the farmer reduces some labor 
requirements by contracting fin" custom machines, the activity is still very 
labor-intensive. Yields are higher than in the traditional system, but a 
similar percentage of corn grain is converted to milk. The movement 
toward dairy specialization remains incomplete, since the farmer incorpo
rates technological innovation without abandoning the goal of' production 
diversity. In the mediuim and large systems, the structure of fahrming 
undergoes irrevocable change; labor time drops significantly, capital costs 
increase, and the commitment to dairy production entails :ill integration 
into the dairy market. 

These diflerences in the (fairy systems are depicted in the private 
profitability results in Table 8.:3. Pri 'ate pi'ofit is a measure of' the coim
petitiveness of a given commodity under current market prices. Activities 
that are unprofitable at private prices thus ice pressures for resource 
readjustment toward more favorable alternatives. For the 1983 base case, 
the shift to technologies that both increase dairy specialization and inten
sifv the use of capital and purchased inputs results in improved profits for 
milk farmers in the Northwest. 

The traditional milk system has the most negative results. However, 
milk production under this low-vielding technology should be interpreted 
within the context of the set of' products the work animals provide. The 
principal ftnctions of' traditional work breeds are to provide field traction 
and transport, and the value of' these activities is difficult to estimate as a 
ly-product within the milk system. In reality, traditional fhrmers consid
er milk to be the by-product of' their traction animals, and some breeds 
are not milked at all. Consequently, this technology produces milk at very 
low returns to ftetors, primarily labom', which helps explain the readiness 
of fau'imers to switch froin work animals to dairy breeds. 

The change to dairy animals more than triples milk revenues to the 
firmer and reduces the 1983 negative private prof by over 85 percent. 
The significant impr'ovement in small milk system profits results primarily 
from the dramatically increased milk output on the same small land area. 
'me technology is still highly labor-intensive, and labor costs account for 
68 pereint of total costs. Although private profits remain slightly negative 
(about 12 percent of output value), the small milk system is economically 
preferable to the traditional milk system. 



TABLE 8.3. Private Costs, Revenues, and Returnsfor RepresentativeAgriculturalSystems in the Northwest, z983 (in Escudos per 

Literfor Dairy and Wine Systems and Escudos per Kilofor Field-Crop Systems) 

Costs Revenutes 

Tradable Returns to Land 
Syste Yield' Ldlbor c';pital Inputs Main By-Product and Management 

Dairy 
Traditional milk 2,000 49.8 !4.7 6.6 22.6 25.6 -22.9 
Small milk 6,800 20.6 5.0 4.6 21.7 5.1 -3.4 
Medium milk 48,000 5.6 7.6 9.9 21.7 5.5 4.1 
Large milk 180,000 4.4 7.4 11.3 21.7 4.5 3.1 
Field-crop
Regional corn 3,000 20.6 7.4 5.7 23.0 10.5 -0.2 
Hybrid corn 4,000 20.0 5.8 6.0 23.0 12.8 2.4 
Traditional potato 15,000 4.3 1.3 6.2 15.0 0.0 3.2 
Medium potato 20,000 2.5 3.1 6.4 15.0 0.0 3.1 
Large potato 20,000 2.5 2.2 6.5 15.0 0.0 3.9 
Wine 
Ramada-home 8,250 10.2 9.8 3.3 18.2 0.0 -5.3 
Ramada-cooperative 8,250 10.6 10.1 3.7 27.4 0.0 3.4 
Corddo-cooperative 7,500 6.0 7.6 6.0 52.2 0.0 32.5 

sots'-:E: PES team estimates. 
-Liters .exr herd for lair.' system: kilograms per htetare for field-crop system; liters per hettare fior wine systemm. 
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The medium and large milk ':vstems have positive profits. In both 
systems, labor is reduced to under a quarter of total costs and tradable 
inputs increase to approximately one-hall. The relative shift in input in
tensitv results it greater feed availability per land iit and, coils(,entp.lt ., 
higher inilk y'ields. The mIedium and llarge milk Systems ire lat'gely meeh
anized, and the value of'output pe' labor input in tht, large Iilk activity is 
nearly five times higher than in the small milk activity. 

From tile perspe ctive of private profit, the dairy systems illhstrate the 
advantages of modernization of ftril technologies. That approximately 
half the iu'tecrs in the Northiwest ie illai n traditional in l'icrs raises ques
tiotis regarding t constraints ol change in the dairy sector. A strong 
flow of rcsources out of the traditional milk system and into the small milk 
system has occurred. Ht some traditio nal irtl'ers, especially those ill 
some mouitmtainons areas, find the loss of animal traction too scri(Ius an 
obstacle to oetcome. and otllclr 0o not have access to il arkot incentives 
such as the collective milking parlor. The novement friom small to inedi
lint and large milk systems encounters both capital and iand constraints. 
The nature of these constraints aid the adjust1tents necessaIr' to relieve 
theiti are discissed in chapters to aIi 11. 

Field-Crop Systems 

Of' the Several crops intensively cultivated on northwestern ti'ms, corn 
and potatoes have the greatcst economic imiportaitce. Virtually all north
western fIr'ts dce'oti, at least some cultivated area to these crops, since 
they are staples in the regional rural diet, are marketed ft income, and 
arc ed to domestic animals. Three-fburths of Portugal's corn and half' of 
its potatoes are produced in the Northwest (Table 8. 1). TIe production 
aeivities call be characterized witih two technology choices fbr corn and 
three for potatoes. 

The introduction of corn into the Northwest nearly fiir centuries ago 
revolutionized an agriculture then based oni other ereals and grapes. 
During the last two decades, hybrid varieties have beei introduced 
thirotuightlit parts of' the r-,giotI Carvalho (1985, :32) cstimates that about 
20 percent Of the coi-11 plaIted in the Entre Douro e Minho is hybrid 
seed. The introduction of, hbrid corn is plart of' a larger technological 
package that includes correction of' soil acidity and inc'easecd levels of 
chemical ftrtilization. The first of the two representative corn systems is 
the traditional systeni, which uses regional Seed and few Iputtchased in
puts. The second system is the hy'brid svstem: it uses a modern tech
nologv if, Ibri d seed, limestone, and a full Col pletmen t of' ftrtilizers. 

Both corn systems retuire large quantities of labor. III most areas, 
fields arc prepared with custom machinery. But all other tasks, including 
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weeding, thinning, irrigation, harvesting, and post-harvest care, utilize 
labor. No labor savings are realized in tile hybrid corn svstem. The im
proved techinology-with higher levels of purchased inputs-mllakes 
more intensive use of' land and labor to increase yields 

The switch to hybrid corn varieties tends to occur with the intensifica
tion of* dairying activities. On the sinall milk finm, hyvi 'id corn is used 
primarily as animal feed for cattle and other domestic animnals. The green 
corn fodder also provides a needed source of feed during sunmner months. 
Medium and large milk farms use hybrid seed to produce corn silage. 

Potatoes are grown as a staple ibod crop destined for both home con
sumption aud market sales. Portugal's per capita consumption in 1983 was 
over 101 kilograms, among the highest amounts in Europe. Most of' the 
400,oo tolls of northwesteirn potatoes are i'oduced oi small fiu'ms (Car
valho 1985, 171). A well-tended potato patch provides the average ftrim 
family with its consutmption needs, some animal feed, and limited market 
sales. In some areas, however, potatoes compete wvith corn and thus 
indirectly with milk. Particularly in the coastal region, many fu'mers 
easily shift resources between milk (corn) and potatoes in response to 
changes in relative prices. Corn and potatoes use the same quality of' land, 
and their planting seasons are virtually identical. 

Northwestern potato technologies difler by input intensity, degree of 
mechanization, and use of' certified seed. Potato frming inder a tradi
tional system uses animal traction for all activities except land prepara
tion. Potatoes ai'e planted in early spring and harvested during the sum
mer. A major teehnological distinction involves the type of' seed planted. 
The traditional farm does not purchase all the seed potatoes needed fbr 
planting but instead retains a proportion of' its previous harvest. Farmers
realize that second-generation potato seed reduces yields, but they know 
that it also reduces purchased input costs, a major concern among tradi
tional producers. Even under the traditional technology, fi'iers apply 
chemical fertilizers along with heavy (loses of' manure. Although potato 
plants do not demand f'requent irrigation, the crop must be defended 
against damaging fungi and pests oil a regular basis. For this defense, 
most traditional armers own a motorized backpack sprayer. The tradi
tional system uses large amounts of labor, especially in harvesting. 

The technological alternI'ltives, medinm and large potato systems, su
stitute capital fbr labor. Fertilizer usage remain; the same. I lowever, tile 
medium and large farms use only purchased seed potatoes; they do not 
retain seed from the previous year. Yields increase to 2o,ooo kilos, or :33 
percent over the traditional system. The large potato systemn diflers from 
the medium primarily in per-unit machinery costs and farm size. The 
large potato system is used onl farms with larger ;,reas; therefore, the total 
hours of machine use are greater and capital costs are proportionately 
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lower. Although a limited numler of specialized potato fiarns are fbund in 
coastal areas near urban centers, most northwestern production coles 
from small hraners using traditional technologies. 

PrvateProfitabilityof Field Crops 

flhe inl)t-intensive technology associated with the hybrid corn system 
increases private profit over that of the traditional alternative. Although 
the traditional technology achieves a breakeven profit level, the hybrid 
corn technology has a private profitability of about 1o percent of output 
value (Table 8.:3). The relative proportions of labor used to produce both 
re;gional and hybrid varieties remain similar, but the relative share of 
tradables to total costs is 40 percent higher fbr the hybrid corn system. 
Yield improvements in both grain and green fodder result in an increased 
output value that more than ofisets additional input costs. The slow dis
semination of hybrid varieties throughout the region has been interpreted 
b Carvalho (1985) as the result of a water constraint. Where traditional 
irrigation systems do not provide adequate water on a regular basis, the 
regional corn varieties can perform better. In addition, domestically pro
duced hybrid varieties vary widely in quality, an added risk factor that 
influences fariners" adoption rates. 

Potato commodity systems under all technologies enjoy a private prof
itability of' between 20 ad 25 percent of output value. The average 

production costs do not cangce significantly from the traditional tech
nology to the more modern ones, primarily because even the traditional 
farmers have adopted recommended fertilizer levels and the basic labor
saving implement, the potato digger. The additional cost in the medium 
and large systems of' purchasing certified potato seed is compensated by 
increments in yields;. 

The important question raised bw these results is why more resources 
do not flow into potato production. High profit levels would seem to 
create incentives to specialize heavily in potatoes, a specialization that 
occurs only in a limited area in the Beira Litoral. The answer lies mainly 
in the production and marketing risks associated with potato production. 
The price fbr potatoes tends to fluctuate widely, and no program of' guar
anteed prices exists fbr farmers. Carvalho (1985) reports that in the begin
ilillg of' 1975, the Fruit Marketing Board (the Junta Nacional das Frutas, 
or JNF) intervened il the market and acquired 7 percent of production in 
order to prevent falling prices. I lowever, during the following campaign, 
the JNF imported 6o,ooo tons of potatoes. Subsequently, government 
intervention has become less frequent, and sharp price variation has 
continued. The other risk involves disease. Potatoes are very susceptible 
to a wide array of soil-borne diseases and cannot be produced saf'ely on 
the same area over consecutive years. Farmers acknowledge the problem 
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of potential falling yields and move totheir potato plantings firoin field 
field. This practice requires a relatively large amount of land relative to 
the potato patch In order to permit safe rotation patterns. The small size 
of northwestern farms thus poses a constraint to significant expansion of 
potato production. 

Wine Systems 

The designated regions of vinlzo verde include all of the Entre l)ouro e 
Minho and a portion of the northern Beira Litoral. An estimated 212,000 
producers have vineyards that produced nearly 46 million liters of wine in
1984. Farmers with production levels of'5,0o or fewer liters (about 8,ooo 
square meters of vines) account for almost half' of total production (cvuw
1984). The low-alcohol vinho verde is both a widely consumedl houehold 
drink and an important market commodity. In several of the river valleys
of the Northwest, wine (rather thim milk) production is the principal 
agricultural activity. 

Vinho verde grapes traditi onally are grown on elevated arbors called 
ramadas.The arbors are about :3 imeters high and 4 meters wide and form 
the edges of farm parcels and cultivated terraces. They are supported by
stone columns with iron crossbars connected by steel wires. W\ell- main
tained ones will last for several decades. Ratmadas represent an ingenious 
response to land constraints by allowing a vertical agriculture. Many
structures are designed to allow for maximum insolation, and fani'ers take 
advantage of the area underneath the supports to plant animal fodder or 
vegetables fir the fimily. 

Traditionally, au'mers have processed vinho terde ill their own homes. 
Virtually every fi'rmhouse has its own winery and c ,Lar. Most farmers 
market their wine to local wholesalers for regional distril)ution. In con
trast to the traditional pattern, a small number of' private firms produce
nationally marketed quality wines from their own grapes or the grapes of 
other farmers. 

Around 70 percent of the 011)1 verde produced in the region is red 
wine. Recently, however, the market has begun to ofler a premium price
for white wines, and many small farmers have responded to this incentive 
by shifting from red to white grape varieties. Much of' the change has 
been promoted by the cooperative wineries. Although the majority of' 
vinho vele is still home-pr(cessed, the cooperatives have begun to seek 
a wider share of the domestic market. In 198 3, tlv marketed only about 
5 percent of' the total vinho verde sold. The cooperatives ofici" small
farmers a quality-control alternative to home processing and are expected 
to play a key role in the modernization of the wine sector. 

The technological alternatives to traditional wine systems combine 
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both production and processing changes. The recommended production 
techniques focus on a shift away from arbor-style vineyards to those of 
continuous fields of short, vertical trellises that permit easy mechaniza
tion of the production process-the cordao system (Table 8.2). Vineyard 
management under the rama(ld system requires concentrated periods of 
high labor use-first fbr pruning, then fbr harvesting. The cordaio system 
reduces labor by making both the vineyards and the grapes more accessi
ble. However, the costs of'cordi(o vinevard construction are high, and tile 
cordao system involves less-intensive land use. Average yields fidl from 
8,250 liters of vine per ramada hectare to 7,500 liters Per cordaohectare, 
a decrease of* 10 percent. In processing, the choices involve hluome vine 
making or the use of the cooperative wineries. The switch to selected 
White grape varieties is assuiied to involve the use of' cooperative winery 
facilities fbr most farmers, since tile cooperatives are becoming important 
marketing outlets fbr small flu'uuers who produce grapes fbr quality wines. 

This analysis considers three different wine systems. The first, labeled 
traditional (ramada-home ill Table 8.3), depicts the most widespread and 
basic wine techhology. Grapes are prdcned and processed on the tradi
tional fari, and time marketed \vine--o percent red Cinho terde-is sold 
to local merchants. The second, one of* the technological alternatives 
(ramada-cooperative in T:ible 8.:3), occui's prinarily in the areas well 
adapted.to grape production. 'le proportion of red ' lapes remains at go 
percent, but all the grapes are processed in the local cooperative. Grape
growing technology does not change; nor do yields. But the cooperative 
winery processes the grapes into higher-quality wines. The third, another 
technological alternative (cordio-eoope'rative in Table 8.3), also uses the 
cooperative winery for its processing but produces grapes under the cor
dio system. This modern system is assumed to produce 9o percent white 
varieties and 10 percent red. The sy";tem is totally integrated into the 
market, and little concern is given to wiine produced specifically fbr home 
consumption. 

Private Profitabilityof Wine Systems 

Profit changes ii the wine systems reflect diflcrences in thl quality of' 
the cinho verde. Production technologies fbr ramada-home and ramada
cooperative grapes difler only in the proportions of' the low-valued red 
grapes to the higher-valued white ones. Refined processing technologies 
practiced in the wine cooperatives, however, result in a vinho verde that 
is over 50 percent more valuable than the home-processed product. The 
output of the cordao system is 9o percent white wine through the cooper
ative, a product almost three times more luicrative thali home-processed 
winc. The cordfo system reduces labm"costs because of easier access to 
the vineyards and higher levels of mechanization. Profit levels of 6o per

http:adapted.to
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cent (assuming all profit accrues to producers) make this system the most 
attractive one in the Northwest. 

Rapid expansion of* the cordaao system throughout the Northwest is 
constrained by both financial and ecological factors. The investment costs 
for planting cordaov vileyarls are very high, and returns begin to he 
realized only after several years. Most fmlers do not possess the savings 
or the access to credit necessary to make the costly changes. Further
more, uinder the diversified production schemes characteristic of small 
f!rms, a large, contiumuis vineyard of the corddo type represents a risky 
specialization in production. Risk-averse finmers prefer to make a shift to more white grape varieties of high quality by substituting them fbr old red 
gra)e vines. Legal and Ccological restrictions also limit the potential ex
pansion of tinho u'rde vinevardls. 

Social Profitabilitv and Policy Effects 

Social profitability is a measure of the efficiemcy of' production, process
ing, and marketing. For estimating the opportunity cost of a commodity, 
a traded good with a world price is required (chapter 2). Three of the basic 
northwestern coin 11iodities-corn, potatoes, and cinho cerde-have in
ternational markets; profital)ility analysis thus includes the social costs of' 
transportation to the nearest port where a world price l)revails. Since 
liquid milk customarily is not tra(led, the dairy system profitability incor
porates the social costs of' processing liquid milk into a traded com
modity-edamn cheese. 

Only the )otato systems and the wine cordtdo system show positive
social profits. As Table 8.4 indicates, the positive private profits of' tile 
more modern dairy, hlybrid-corn, and ramada-cooperative wine systems

turn neg ative once government policy support is removed. The privately

negative systems becomme even IllOre negative whell costs and returns are
 
soCially evallmated. 

The results demonstrate that govi\'ninent policies in place (lring 1983 
supported all commodity butnorthwestern systems, especially those 
characterized by more advanced production technologies. Although tile 
net subsidy accounts fbi' 46 percent of' the private output value of' the 
traditional milk system, the net slpport of' the lar'ge milk systeM is over 70 
percent of private value. A less dramatic but similar subsidy benefits the
field crops. Only in the wine systems does the traditional (ramada) tech
nology receive a large rate of protection' relative to the more modern 
alternatives. These results reflect ill part an explicit government attempt 
to modernize the agricultural sector but also the tendency of' more mood
ern and larger hui'mns to have easier access to government sup)l)ort )ro
grams. Table 8.4 also indicates where government sulbsidies are concert



TABLE 8.4. Policy Effects in the Northwest, 1983a 

Returns to Land
and Management Labor Ca.':t.; Tradables Revenues Net TransferSystem Private Social Escudos PSE", Escudc. PSE Ecudos PSE Escudos PSE Escudos PSE 

Dairy
Traditional milk -173.2 -466.6 -13.6 -2.1 77.4 12.2 5.0 0.8 224.6 35.4 293.4 46.3Small milk 14.4 -237.3 -15.9 -3.7 36.0 8.4 7.0 1.6 224.6 52.2 251.7 58.5Medium milk 105.3 -186.2 -13.5 -3.1 58.0 13.4 22.4 5.2 224.5 51.8 291.4Large milk 94.8 -206.6 -14.6 -3.4 69.7 67.216.5 21.8 5.1 224.7 53.1 301.6 71.2 
Field Crops
Regional corn -1.6 -11.4 -0.4 -1.2 4.7 14.0 0.4 1.2 5.9 17.6 10.6 31.6Hybrid corn 1.2 -7.8 -07 -2.0 2.6 7.3 1.4 3.9 5.9 16.5 9.2 25.7Traditional potato 3.2 0.9 -0.3 -1.9 0.9 5.6 0.5 3.1 1.2 7.4 2.3 14.2Medium potato 3.1 0.4 -0.3 -1.9 2.0 12.3 0.3 1.5 1.2 7.4 3.1 19.4Large potato 3.9 1.4 -0.3 -1.9 1.3 8.0 0.3 1.9 1.2 7.4 2.5 15.4
Wine
Ramada-home -5.3 -16.7 -0.1 -0.3 11.6 45.1 -0.1 -0.4 0.0 0.0 11.4 44.4Ranada-cooperative 3.4 -8.7 -0.4 -0.5 12.5 18.2 -0.1 -0.1 0.0 0.0 12.0 17.6Corddo-cooperative 32.5 20.1 -0.4 -0.4 13.2 14.2 -0.4 -0.4 0.0 0.0 12.4 13.3 

souRcE: PES tcznn estimates.'Escudo figures are the difference between private and social values; plus 1+) equals a subsidy, and minus (-) equals a tax. Dairy figures in escudos per kilogran of edam cheese and wine
figures in escudos per liter; field-crop figures in escudos per kilogran.bProdur.r subsidy equiva'nrt. calculated as the percentage tax or subsidy in the private value of output. 
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trated within the cost and return structure of each system. The fbllowing
discussion focuses on each set of commodity group policies that generated 
these subsidies. 

Social Pro tability of Dairy System' 
An explicit government support program fbr northwestern dairy firi

ers has existed since 1967. After the 1974 Revolution, however, tie gov
ernment increased its ellbrts to provide the Northwest wvith ai expanded
horizon of economic opportunities, specifically,through a guaranteed mair
ket and price for milk. All systems benehlt friom the Fixed price scheme,
but small farimers have enjoyed a p)articular advantage fi'om the guaran
teed market. Under the policies operative iin 1983, the government prom
ised to pay the local and regional cooperatives a fixed mar'gin fbr every
liter of milk they picked up and transported. In exchange fbr'this right to 
exclisive collection, the cooperatives agreed to service all milk fhrniers 
located in the milkshed, re-gardless of difficulty of access. In the absence 
of such an arrangement it is doul)tfil that as many small farmers
especially ill mountainous areas-would have had a imarket outlet. 

Another aspect of the guaranteed-market policy, the collective milking 
parlor, brought unprecedentel opportunities to small dairy ftrmers. The
network of local parlors installed and equipped by the dairy cooperatives 
was financed pri'imar'ily through a 40 percent government subsidy fbi 
milking equipment and bulk tanks and through a subsidy fbr each liter of 
milk obtained through the mechanized and refr-igerated parlors. The 
average user of the collective miking parlor has ahlout two cows, but 
abouit sixty cows are milked at any given parlor. Iii the more isolated 
areas, where (fair\ specialization is uncommon, milk piroducers are as
suredi a guaranteed market. The cooperatives maintain pickup posts with 
regular schedules. 

The government sets a price fbi'l raw milk that varies with butterfat 
content and seasonal availability (price incentives are oflred to encour
age production during the winter )eriod). The cooperative receives one 
fixed payment flir transport and another filr certain liquid milk processing
activities, such as pasteurization and ultra-high temperatu'e (UIIT) treat
ment. Liquid milk is then sold to conlsumers uinder highly subsidized 
prices il an attempt to assure the distribution of' milk to low-income 
groups. 

Cheese prices, however, are not sulbsidized directly. Instead, the gov
ernment milk anld meat monopoly, the Junta Nacional de Produtos Pecu
irios (JNPi), (oltrols all trade iil dairy products. Restrictions oil iml)orts iil 
1983 caused the domestic price of' cheese to be 74 per'celt above tile 
world price. This pricing difference accounts fbr over ialf of the total 
subsidy provided to these dairy systems. 

The policies that aflct the costs of tradable inputs to dairy producers 
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apply primaril: to mixed feeds and fiC'tilizers. Until June 1983, tihe go'
ernwrent subsidized about 15 percent of the cost oflairv fced concentrate 
and about 5o percent of all fet'rtilizer costs. These subsidies are included in 
the results fbr 198 3 .The medina Mnd large milk systems were their 
principal beneficiaries. 

Some tiaetor policies tax the agricultural sector, and others subsidize it; 
the net effect of all factor transf'ers, however, is to enhance private profit, 
especially for the more modern systems. Lab"or !aws tax employers by 
requiring that workers receive aithirteen-mlth salary and a molth's paid 
vacation each year. E muployers also are legally obligated to contribute 
approximately 24 percenlt of salaries to social security programs. Although 
many fhrmers in the Northwest use paid labor, they tend neither to pay 
these ah"or taxes nor to provi(e the other benefits. The analysis thus 
includes these taxes on labor onl\ in private processing activities. 

Policies ilthe capital markets affe.ct primarily the modern furm sector. 
Although the traditional and small milk systems incur an estimated pri
\'ate real capital cost of 4 percenlt, the medium and large systems have 
access to bank credit at real interest rates of2 percent. 'Tlie social cost of 
capital is estimated at 8 percent per year (chapter 4). In addition, a 
speciic dairy subsidy partially reimburses furmers and colperatti yes twr 
the costs of Milking parlor equipment, including bulk tanks. 

Portuguese dairy policies have been very successful in supporting both 
large and small firmers in the Northwest. The response to opportunities 
created Iby these policies has been remarkable ill term s of regional in 
creases in milk production. The results of private profitability .... alvsis 
shov that in 198:3 the income Offsmall Illilk systemsI had siglnifhcan tly 
increased over that of traditional milk s'stems and that larger milk sys
tems generated attractive protfits. From the farmers' perspective, dairy 
policies have increased ftrm income and stimulated investment. 

Although dairy policies have raised the ilcomes of northwestern firm
ers and increased the milk supply to urban consumers, they have been 
costlv to the Portuguese govern ment, both ill budgetary terms and ill the 
opportunity costs of resource use. The highly negative social profitalility 
of northwestern dair' systems suggests that under 1983 technologies and 
prices, Portuguese dairy producers were not competitive on the interia
tional market and did not enjoy a comparative adlvantage. Portugal thus 
spent more (ilproducing dairy products than the products would have 
cost if imported. If dairy policies had not provided a substantial support 
structure, milk producers and processors vould ha\'e f'Clt strong pressures 
either to increase prodlctivity or to abandlon (air\ activities. 

Social Profitabilityof Field-CropSystems 

Il 1983, it Was governlent policy to sulbsidize field-crop systems. 
Pricing policies oil outpllts, tradables, and factors have resulted in net 
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policy transfers that range fr'om 25 to 3 1 peiei n t of privattte output vallie 
fbr coilln a1d f'ro in 14 to 19 pe r'ellt of private output 'altie Cmr potatoes. 

Corn prodtction ill the Northwest shows a sociallv negative profit -III
(derboth traditional and illoderl .systems. NV ithlout a significant liet policy 
transfer, corn producers would lfeel strong adJ listhInent pressures. Outpnt 
pricing policies for corn as grail ac'count for o-er 55 percelit o tile iet 
subsidy to col S.'steils, anid limestone aid frtilizer subsidies make ip 
mIch of tle remainder. Tile marketing of'and trade ill corli as grain were 
officiall' controlled ill 1983 by the national grain monopoly, the Empresa 
Portuiguiesa part Alasteciillelto i C(ereails (EPAt). Becalise of the North
west's small fin'm structure aIi more difti,'lt terrain, EIIAC ftilctiOns less 
efletively there than ill tile South ill its role as principal marketing agent. 
Very little corn is pulicased and stored regionally Iy I:PAC; lho\evei, tOe 
illonlopoly does administer the pricilng policies set by tile gov rnlilent. In 
1983, it was also the sole iiporter of corn aid its sole supplier to tile 
mixed feed industryW. The dmiestic price f*r yellow corn exceeded tile 
world pIrice by 35 percent, thus providing strong comilloditv sup)ort fi. 
corni filIers, but theillixed fed indlistrv received imported c'orn often at 
subsidized prices that were. below world levels. 

Potato production under all tec'hnologies hs a positive social prof
itability and does not require p~olicv support ill ord( r to be competitive.
 
There is no fixed price for fpotatoes, bltt (oillestic p, ces ill 198:3 were
 
protected throuiglh governent ilport licensing. Tie JNF infreqiently
has purichased surtlus production to shore Li) low potato prices. Pro
ducers bellefit more directlv i'oll fertilizer u!(i linlestone subsidies, fita
vorabhe credit terills, andia certified seed pIlt(to program ill the Northeast 
region. 

Government iltervention ill iinho cerde production and marketing 
fbuises oil control of til quality and quantity of tile wiles. Most of tle 
Northwest is within the vinho cerde denlmarcated region (a government
designated area, cllaracterized by specific soil and cliilatic conditions, 
that prodlices a Inique wille). Coverment influence ill tile production of 
cinho Verde is felt througli the Coil)iss5o de Viticult'llra (ha legidio dos 
Viilhos Verdes ((A\Iv'), which is part of the M inistry ol'Agriculture. The 
commission maintains cadastral stirvey of, vi0e'ards atd fitilctionis asa 
loth it researelh and lob)ying grouipf,)Itlodlicers. Participation is voltin
tary, but tile commission lieips set policy that atlects all producers and 
issues tile scal that distinguishes it legitimate cinho cerde. New ainho 
verde vineyards alz' severely restricted ill tile Northwest, and the cvv, 
attempts to control tile I,ality of* grapevine stock uised ill repaitings. 
These eflOrts are ainled at delimiting and defiling a product that can be 
recognized ii) both domestic and international imarkets. 

Since vinho erde is a dif.erentiated wine that is neither taxed nor 
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subsidized i output policy, the social profitability analysis assumes that 
private and social output prices are identical. (Grape production requires 
little fertilizer; henece policies on trad;'!,les do not aflect the system. Tile 
only divergence influencing the results is the diflerential cost of capital, 
and the wiiie systems have a significant amount of' capital in both vine
yards and processing facilities. 

Projected Private and Social Profitability for Northwest
 
Systems
 

Projected chaini,., in policy wvill alter the 1983 )ase Case profitahility of' 
the northwestern commodlitv systems. Policy changes to remove fertilizer 
and mixed feed subsidies occurred in June 1983. In 1986, however, fiurin
ers in the Northwest ficed a shifting and difle'rent set of*policies as Por
tuigal adopted the transitional arrangements leading to full compliance 
with the CAP. The projecte( impact of EC accession on the northwestern 
systems is presented in Table 8.5; resIts are reported f) t year)ilase 
(1983), the first Y'ear (If transition (q98 6 ), the end of' the first stage of 
transitiol (1991), and the first year of full integration (1996). 

Full memership iin the FC will remove fir(on Portugal control over 
several policy instruments. The most critical changes for the Northwest 
are (otput pricing and mnopoly control over imports. Portugal's dair 
prices are well ab)ove world prices and even above the protected EC 
prices. During transition, Portugal will gradually adopt the EC price and 
imariet structure, and producer price: vill decline in real terms to harmo
nize with EC levels. At the same time, tIle Northwest could well face 
coim petition fi'om other dairy producing regions of' Europe, particularly 
the Netherlands and Denmark, which will have increased access to Por
tuiguese markets. 

Portugal also will lose control over policies oil input pricing. Fertilizer 
and ilixed feed subisides, already elilinated in 1983, will no longer fall 
within the range of possible interventions. Ilowever, Portugal will retain 
control over domestic factor policies and macroeconomic instruments. 

The falling profitability of dairy commodities presents the most pessi
imistic situation fbr northwestern agriculture. The economic opportu iiities 
enjoyed by milk producers ovei the last two decades are expected to 
shrink dhramatically under EC conditions. When tile importance of' milk 
reveinue to total household income is considered, the declining )rof
itabilit' will be seeii to exacerbate potential social prol)lems iil the region. 

Under transition arrangements, cheese prices are to harmonize with 
those of' the EC by 1991. But blecause of the continuing large surplus of 
dairy products iil Elurope, EC prices themselves are projected to de
crease through 1996. As a result, real cheese prices will drop 35 percent 



TABLE 8.5 . Privateand Social Profitabilityfor Commodity Systems in the Northwest, 1983-96a 

1983 1986 1991 
Private Social Private Social Private Social Private 

System Profit Profit Profit Profit Profit Profit Profit 

Dairy 
Traditional milk -173.2 -466.6 -16.1 -47.2 -30.0 -35.1 -40.8 
Small milk 14.4 -237.3 -24.5 -261.4 -91.9 -111.2 -176.1 
Medium milk 105.3 -186.2 84.9 -215.4 -3.9 -44.7 -69.9 
Large milk 94.8 -207.0 71.7 -235.8 -14.9 -62.2 -79.1 
Field-crop 
Regional corn -1.6 -11.4 -2.5 -15.0 -5.2 -8.2 -12.1 
Hybrid corn 1.2 -7:8 -0.4 -12.0 -3.1 -4.9 -9.9 
Traditional potato 3.2 0.9 2.9 1.2 2.5 2.0 2.0 
Medium potato 3.1 0.4 2.9 0.4 2.6 1.3 2.3 
Large potato 3.9 1.4 3.8 1.7 3.5 2.7 3.2 
Wine 
Ramada-home -5.3 -16.7 -6.0 -17.0 -5.4 -16.4 -5.3 
Ramada-cooperative 3.4 -8.7 4.5 -7.1 3.5 -8.1 2.6 
Corddo-cooperative 32.5 20.1 32.9 21.4 32.3 20.1 31.6 

SOUR(E: PES tean' estimates. 
aDairy system measured in escudos per kilogram of edain cheese, field-crop system in escudos per kilogram of corn and of potatoes, and wine in escudos per liter. 

1996 
Social 
Profit
 

-46.2 
-194.0 
-109.4 
-125.0 

-15.0 
-11.6 

1.6 
0.9 
2.4 

-16.3 
-9.2 
20.2 
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between 1986 and. 1996. On the cost side, all subsidies on tradable inputs 
will he removed; however, declining EC prices for corn will reduce some
what the cost of mixed feeds. The more modern systems will benefit from 
this decrease. Labor costs, however, are projected to increase by 1.8 
percent a year, reflecting an assumed steady growth in the Portuguese 
economy. The net eflet of these changes will be a reduction in private 
profit for all dairy systems. Subsidies will gradually decline through the 
transition period because of the loss of Portuguese flexibility in determin
ing commodity policy. All dairy svstems will become unprofitable in pri
vate terms, although the pre-accession profitability ranking will remain 
unchanged. 

Portuguese dairy policy has met with impressive success in increasing 
small firm incomes in the Northwest. These projections, however, sug
gest a sharp decline iin the remuneration of fhmily labor through 1996. 
The traditional milk system will become untfeasible under EX policies, 
and the transfer of these firm resources to other systems will accelerate. 
The small milk system, however, fices a land colestraint that limits tech
nological change. Total costs would have to drop 40 percent or milk yields 
would have to increase 66 percent for a breakeven level to be reached. 

Primarily because mediunm and large milk systems are less affected by 
increasing labor costs, their private profits will decline less rapidly than 
will those of' the other systems. Although these systems also will fhce 
pressures to change, technological improvements that would increase 
milk yields by approximately 25 to 30 percent in j9 9 6 would allow firners 
to reach a breakeven point. But these larger faurmers represent less than 5 
percent of all dairy producers in the region. 

Corn producers in the Northwest also ftce declining profits, but they 
have greater opportunity fbr improvemet. The lprofitability that will 
appcar after 1986 will result from Portugal's harmonization with decreas
ing output price levels in the grain-surplus EC. Both the traditional and 
the small corn systems employ large amounts of labor, and the projected 
increase in real labor costs affects profits significantly. Nonetheless, long
term increases of' 25 to 30 percent in corn yields would allow these sys
tems to remain privately profitable. Carvalho (1985) argues that improve
ments in regional corn seed varieties could achieve necessary yield incre
ments without large diflerences in fertilizer use. lie further suggests that 
investments in traditional local irrigation systems could bring increases in 
corn productivity. Such improvements would also reduce the costs of the 
small milk system. 

All three potato systems will remain profitable throughout the pmro
jected period. Private and social profit levels will drop slightly because of 
changes in labor costs; however, entry into the EC will have little direct 
impact on potato producers. Any decisions regarding the subsidization of 
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a domestic seed potato program might aflect northwestern producers
indirectly. But Portugal should retain its comparative advantage ill potato
production. If export possibilities call provide farmers with a more stablepotato price, more resources might flow from corn aIld milk production
into potatoes.

The two high-quality wine systems will maintain positive private profits
that will drop slightly through 1996 because of increasing labor costs. Theimpact of EC accession will he minimal because CAP intervention policies do not affect the high-quality white vinho verde. lowever, the
indirect benefit of enhanced access to European markets will most likelyimprove the international acceptance and competitiveness of this wine.

The home-processed red vinho vet-de will be both privately and sociallyunprofitable throughout the projected period. The analysis assumes thatred vinho verde will qualifv for CAP intervention pricing after accession,
which will result in an increase in output value after 1991, the beginning
of the second stage of transition. In view of the large surplus of vine in theEC, however, real output prices are assumed to decline through 1996. Aswith the other labor-intensive systems, increases in labor costs fbr red
vinho verde production will contribute to growing losses. These results,when compared to those for the other wine svstems, suggest that thetraditional red vinho verde gradually will become a subsistence item fbr
the Northwest region, with declining production fbr the regional market. 

Conclusions 
With the exception of potatoes and high-quality wine, the commodity

systems of the Northwest will fitre poorly under the policy changes associated with entry into the EC. The traditional corn, dairy, and wine production systems are highly labor-intensive, and labor is paid at a below
market rate. The systems are ill-prepared to enter competitive marketsand in the absence of change will slowly disappear or stagnate as basic 
subsistence activities.
 

The more 
modern systems were all privately profitable in 1983, butonly the wine and potato systems will remain so in i 1qyi. The moreadvanced milk systems anl the small corn systems will lose the highlevels of' Portuguese price protection after EC accession, and profits willfall. Therefbre, the fhture incomes of both traditional and modern north
western farmers are expected to fall. 

The results of' the profitability analysis indicate where pressures fbrchange will be greatest. The magnitude of the problem is suggested bythe fiet that traditional and small farmers account fb," 98 percent of allproducers in the Northwest, and these fiu'mers are projected to experience the severist income drops and feel the mu.st intense pressure for 
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change. Particularly filr the small dairy producers, the income increases 
of the recent past will be reversed by entry into the EC and the loss of 
Portuguese protection. 

These pressures will tend to push resources out of certain activities and 
to stimulate technological change in others. In both cases, northwestern 
farmers ftce limited choices. Although the analysis would predict a flow of 
resources into potato or wine production, both of these systems face 
constraints on their expansion. i)isease risks and widely fluctuating prices 
are problems that limit increases in potato production. The expansion of' 
vinho verde grapes is prohibited under current policy, but tile gradual 
substitution of' red for white grapes and a reduction in the home process
ing of wine will most likely accelerate. 

Improvements in technology are related to both investment and struc
tural change. The transformation of' small milk systems into the more 
flivorable medium milk systems is constrained by land structure in the 
Northwest. Serious consideration ought to be given to changing current 
land policies and to fnding imaginative solutions to the problem of' in
creasing farm size. The medium and large milk systems and the small 
corn system would )enefit greatly I)y improvements in yields. These 
changes could occur through investments in research and extension. 

The prognosis fbr Northwest commodities and for frm families in the 
region argues strongly for a concerted effort to improve yields, facilitate 
structural changes, and seek ne"v alternatives both within and outside 
agriculture. Change in the region is inevitable under the projected 
conditions. 
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PART THREE 

Agricultural Change 
in the Northwest 



9. 	Technical Change in
 
a Northwest Parish
 

by Jeffery W. Bentley 

The previous chapter indicated that substantial pressures fbr adjustment 
in the Northwest will occur as a reslilt of' EC menmbership. Reaction to 
these pressures will involve major structural and technical changes in 
Northwest agriculture. Changes in landownership and land use, shifts in 
labor use, and technological change will interact, albeit gradually, to 
create a new agricultural structure for the Northwest. This chapter anl 
the two fbllowing ones describe and analyze past and probable Future 
changes in technology and the structure of agriculture in the Northwest. 
The impacts of policy are highlighted and analyzed throughout. 

The basic unit of' analysis shifts from the commodity system to the 
whole fairm. This shift is necessary since technical and structural changes 

.are best understood within the context of' the basic decision-making 
unit-the whole ftarm. This chapter describes the principal technical and 
structural changes that have occurred in one northwestern parish in the 
Entre Douro e Minho region. Attention is given to the macroeconomic 
and policy environment as well as to the microeconoinic and social factors 
influencing the observed changes. Lessons f'rom this parish study are 
complemented by results from a survey of five other parishes to form the 
background fbr the broader, regional analysis in the following two 
chapters. 

Background and Definitions 

The parish occupies about io square kilometers of' hilly woods and 
cropland on the eastern edge of a plateau above the Cavado River Vallev. 
Most of the land lies between 300 and 400 meters above sea level. The 
parish is 15 kilometers from a regional city of' 70,ooo inhabitants. In 1984,
the population of' the parish was i,i6o people, living in 261 households. 

The main commodities produced in the parish are dairy products, corn, 
wine, rye, forages, and potatoes. Olive and fruit trees, beans, and vegeta
bles are also grown. In addition to Frisian dairy cows, a number of other 
animals are raised: a local variety of' work cow, horses, sheep, goats, 
chickens, pigs, and rabbits. The dominant fbrest plants are Scotch pine, 
eucalyptus, oak, chestnut, gorse, ivy, blackberry, broom, heather, and 

&.. 
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ferns. The trees aret used for lumber and hrewood. The brush plants
(gorse, broon, heather, fe 'us, and others) are used fio" stall bedding.

Rainfall, of' abou t 2,000 millimeters per vear, occurs mainlv in the
winter. Precipitation varies little from year to v'ear (Stauislawski 1959,
39). Water for summer crops is supplied througl irrigation fi'om springs, 
wells, and a stream. 

Dividing the 261 households into farim and nonfarm units is difficult 
and arbitrary. If a firim is defined as enterprisean using cultivated 
cropland, there were 16o farins in the parish in 1984. Many of these firins 
are very small, however, controlling less than a half hectare of' cropland.
The\, represent part-time employment for households in which some 
members work fill time off the fin'i or are retired. Of' the renaining 1o
households, ji have Ibrestland but no cropland and the other 9o own 
neither cropland nor fbrestland. 

Because of the importance of dairying in stimulating technical change
and increasing incomes, the 16o farms are subdivided into those with and 
those without cows. The distrbution and characteristics ")f 152 of these 
farms are given in Table 9. 1; 8 firms with cows were omittel because of
incomplete data. Mucli of the discussion in this chapter fbcuses on the 
farms with at least one dairy or work cow, called dairy filrns. The addition 
of a cow to a household's livestock inventory is an important change. Milk
and calves are the most important fiorm produce marketed, and one cow
requires six to eight hours of' labor daily, thus representing tile equivalent
of one full-time household member committed to agriculture.

The data in Table 9. 1 indicate the small size and fi'agmented nature of' 
the farms in the parish. In 1984, the average dairy fiarin had 6.2 hectares
of forestland andl cropland, dividIed into 13.3 parcels. Since 71 percent (If
this land was fbrest anl brush, the average amount of cropland was only
1.9 hectares, divided into an average of"5. 7 parcels. Mean parcel size was

3,300 square meters. The 22 dairy farms with five 
or more cows owned
 
most of the imilk cows (66 percent), operated about one-half if the parish

cropland, and owned over one-half'of the tractors. These larger flu'ins also

had the highest number of' parcels per filrm, indicating that firagmentation

is more characteristic (f larger farms than of small farms. Dairy fhirms with 
one or two cows represented 45 Percent of the €lairy' farms ut controlled 
a snall proportion of the cows, land, and tractors. 

The small farms and fields lemand a great deal of labor, especially hand
labor. The sight of people weceding corn fields with hoes and transporting 
corn stalks on oxcarts gives the impression that agricultural technology
has changed little since the Middle Ages. A year of field research pro
vided much evidence that agricultural technology in fact has changed a 
great deal in the parish and the region. 



TABLE 9. 1. Distributionand Characteristicsof the Farmsin a Northwestern Parishby Number of Cows, 1984 

Milk Cows Work Cows Cropland Parct.ls Tractors 
Number Average Average Ilectares AverageNumber of Cows Averageof Farms Number per Farm Number per Farm lectares per Farm Number per Farm Number per Farm 

0 79 0 0.0 0 0.0 15.89 0.20 122 1.54 2a 0.031 20 17 0.85 3 0.15 14.43 0.72 72 3.60 02 13 24 1.85 2 0.15 13.17 1.01 58 4.46 
0.0 

2 0.153 9 20 2.22 7 0.78 13.76 1.53 36 4.00 3 0.334 9 34 3.78 2 0.22 22.72 2.52 56 6.22 8 0.895-9 18 96 5.33 17 0.94 52.26 2.90 144 8.00 12 0.6710-33 4 87 21.75 0 0.0 24.48 6.12 48 12.00 6 1.50Total-all farms 152 278 1.83 31 0.20 156.71 1.03 536 3.53 33 0.22Total-dairy farms" 73 278 3.81 31 0.42 140.82 1.93 414 5.67 31 0.42 
SOURCE: Author's data plus information from the 198.3land survey conducted by the Repartiqio das FinanVas. 

'One nonfarmer with no land owns a tractor.bFarms with one or more cows; eight farms with cows were omitted because of incomplete data. 

http:Parct.ls
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Historical Changes in Agricultural Technology 
The agricultural technology of the parish rarely has b)een stagnant. 

Over the centuries, corn, )eans, potatoes, and other American crops have 
been widely adopted. After the phylloxera epidemic of the 186os, Ameri
can grape root stocks resistant to the disease were introduced. Copper
sulfate spraying (the Bordeaux mix) was introduced in the late nineteenth 
century to coml)at grape vine mildew. Large stone corn cribs were 
adopted in the late nineteenth century, halfa century after corn became a 
staple, to aid in the drying and storing of corn. 

Since tile 194os, agricultural changes have been more dramatic. In 
three major episodes of change, fairmers adopted a number of labor- and 
land-saving innovations. Figure 9.1 sho,. sa chronology of emigration and 
the corresponding local changes in agricultural technology. Estimates of 
the amount of net out-migration and population changes in the parish
from 192o to i98o are given in Table 9.2. implied net out-migration 

1940 191y) lx) 1970 1975 1980 1984 

End of Emigration to Emigration

Brjidlian France begins 
 to Franceemig4ration declines 

Labor-Saving Devices 
Corn shellers Rye threshers Silage

Grain cleaners i'ractors Hay balers

Water pumps Tractor-driver Manure
 

corn shellers spreaders
Fertilize- as 

replacement fir 
brush 

Flax 
abandonment

Grape crushers 
Land-Saving Devices 

Some use of Limestone 
chemical fertilizer
 
and hybrid corn
 
seed
 

Increase in Increase in Commercial
 
grape ramadas fertilizer use dairying
 

Hybrid corn Modern 
use on some potato
farms production 

Increase in 
hybrid corn 
use 

FIGURE 9.1. Chronology of Technological Change and Emigration
Experience, 194o-84 
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TABLE 9.2. Changes in Population and Implied Net Out-.tigratio ofa 
Northwestern Parish, by Decade, 192o-8o 

Implieid Net 
Re'sident Births [)a;is Out-migration 

Year Iopulatioin Decad, by )ecade,'I)by by Decade 

1920 755 278 158 8 (1920-30)
1930 867 318 144 69 (1930-40) 
1940 972 165 42 (1940-50)
1950 1,098 367 176 103 (1950-60)
1960 1,186 375 135 402 (1960-70)1970 1,0241980 1,110 326 12- 116 (1970-80) 

so,'uc ; ,: lnstiluto National de Estatistica O[NE), lRecenseamento geral da poplghao, varitis %cars,aod local 

parish rectirds inbirths and deaths. 
'Implied liet ilit-ngrtiton cioalsthe diffleretice bett',eeii tht natiralratt of'populationgrowth (births m slis 

deaths) adii th. change in rt-sideli ppolation. Ior etxample. Itetwveet 19210aid 1930, the oatiral rate of 
Ioiulationi growth was 12(0and resident populatii increasedit%112; thus, the impliedntt out-migratiu was 8. 

peaked in the decade i96o-70, when resident population declined. Eni
gration has been a major factor insocial change and agricultural develop

rientin the parish and the region. 

The 1930s through the 1950s 

The first major episode of' .hange was a series of' la)or-saving innova
tions that fbllowed significant emigration from the parish to Brazil in the 
decade 1930-40. Estimated net out-migration in that decade was 69 peo
ple (Table 9.2), almost a tenth of* the total polulation. Guerreiro (1981, 
149-154) describes a similar emigration to Brazil from a nearby 
coImI1unity. 
Low wages and land scarcity were important factors in stimulating out

migration. In the 193os, female farm workers earned Esc 1.5 per day; 
male filrm workers earned Esc 2. Yet a rasa of corn (about 13 kilograms, 
or about enough fbr a week's bread) cost Esc 8. During the five to seven 
month off-season, large numbers of' rural poor walked from farmhouse to 
farmhouse, begging fbr pieces of' bread. (uerreiro states that, during this 
time, the rural people were so hungry they offered their labor in ex
change fIr a day's bread and water and there were women who pros
tituted themselves fbr a kilo of sugar (1981, 196). Although the total parish 
population increased during the 1930s, the priel labor fbrce I)robl)aly 
declined, as young adults emigrated to escape low wages and land 
scarcity. 

By the 194os, firmers were responding to this loss of' labor and the 
consequent increase in the cost of' labor by adopting corn shellers pow
ered by diesel motors and drawn on oxcarts. When tractors were intro
duced, farmers began using corn shellers attached to the tractors' power 
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takeofE Corn shellers save labor; they call shell about 5o kilos of corn per
minute, compared to tile 30 kilos per hour that a person can shell with a 
threshing flail. The adoption of corn shellers was early and relatively
complete. Larger dairy farmers (those with five or more cows) adopted 
corn shellers in the 1940s, nuch earlier than did smaller tihriners in the 
parish. All of the 81 dairy filrmis in the parish currently use tractor
powered corn shellers. 

Another innovation 1940s the water pump,of the was also diesel
powered and moved about on oxcarts. The first pump was rented out by
the hour to local fatrmers to lift water out of wells. It was a labor-saving
device, replacing the power of' the oxen that used to turn the wheel
driven bucket-and-chaii devices fbr lifting water frtom the shallow wells. 
The pumps eliminated one worker from the irrigation process, the person
who drove the draft animal. The pumps also lifted water filster than the 
wheels, increasing the productivity of' the )erson doing the irrigation.
Motor pump. have long since replaced cattle Ibr lifting water frtom wells,
and there no longer are an\y l)ltps for hire, since most fin'mers have their 
own water pumps. 

Yet another 1940s inna't iou was a wooden hand-cranked grain cleaner 
with a series of, metal screens, which replaced an earlier Portuguese
implement, a type of vinnowvr with no moving parts. The grain cleaner 
was so inexpensive that all Kirmers could purchase one or make one 
themselves. The grain cleaner is now a standard feature on most falrms in 
the area. 

Little technological change occurred in the 1950s. Chemical fertilizers 
and hybrid corn seed were introduced, although they were not used in 
quantity until the 197os. In the 1950s, most farners used very smallamounts offertilizer and only 4 Or 5 experimented with hvl rid corn seed.
 
Trellises made of granite posts and steel spanners 
 existed before the 
1940S. They are used to sup)ort grape arbors (ramadas) 4 meters wide 
and 3 meters tall around field edges. Their construction increased in the 
194os and 195os as remittances from the people who had emigrated began 
to enter the community. 

Tihe 196os 

The second major epsodce of technological change also involved a series 
of labor-saving innovacimons. In the early i6os, a large number of people
from the parish, especially young men, emigrated to France. Although
mianv of these men were farmers, an even larger proportion were the sons 
of sharecroppers and i,:ildless laborers. 

An interesting measure of liaor mobility is the number of' households 
that currently have or previously have had a family member living 
abroad. From the 261 resident households, 164 people (from 138 house
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holds) were emigrants in 1984 or had been emigrants and had returned to 
the parish; of this nuller, 1:36 were men and 28 were women. The men 
were absent fihr an average of 11.6 years, compared to 8.7 for the women. 
All the women who emigrated joined husbands already living abroad. 
Emigration was heaviest in the 196os. By the mlid-197os, France essen
tially had closed its borders to new male workers, allowing only familial 
immigration of'wives and children joining men already in France (Brettell 
1979, 16). 

From the 196os to the 198os, the amount of labor available for agri
culture continued to decrease. Many people took local off-farm jobs. 
Much of this employment was in the construction trade, frequently in the 
construction of' houses for returning emigrants. There were at least 71 
new houses started between 196o and 198o (author's census of the parish, 
198.1), and many existing houses were completely rebuilt. 

The immediate result of the decline in the availability of'cheap labor in 
the i96os was that firmers began using tractors. Tihe numl)er of farmers 
using tractors expanded significantly during the 197os, increasing fiom 33 
at the beginning of the decade to 73 by the end of it. All 81 dairy farms in 
the parish were using tractors in 1984, at least for some tasks. This change 
was dramatic, since the first tractor had appeared in the parish in ahout 
i96o. Tractors were adopted first by the larger farmers because they faced 
greater labor constraints, could use the tractors more efficiently, and had 
easier access to capital than the smaller fu'mers. 

Although only 27 dairy fia'mers (and 3 nondairy farmners) owned tractors 
in 1984 (thirty-bur tractors), the use of tractors has been facilitated by a 
well-developed rental mark:et for machinery. In 1984, six tractors with 
drivers were available fbr hire at about Ese i,ooo an hour for most tasks. 
Plowing, corn shelling, and some heavy transportation were the most 
common services provided by tractors. 

Tile average tractor-owning dairy farmer controlled 3 hectares of 
cropland in 1984; the average non-tractor-owning dairy farmer controlled 
1.2 hectares. Although tractor-owning farmers have more land than non
owners, both groups have purchased similar amounts of land. The aver
age amount of land purchased by dairy fiarmers with tractors, among those 
who had purchased land in their lifetimes, was only 15 percent greatcr 
than for the fiarmers who purchased land but did not own tractors. Given a 
well-functioning rental market, this figure suggests that both groups rec
ognized the labor-saving potential of tractors. 

During the 1i6os, the rye thresher and the tractor-driven corn sheller 
were also adopted. Tihe tedious tasks of cultivating flax and processing it 
into linen were phased out. Flax cultivation was abandoned not only 
because cheap substitutes fir linen became easily available but because 
household income was increasing to the point that farmers could enjoy 
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some leisure time )y mechanizing some activities and eliminating others. 
The labor-intensive tasks vith the lowest productivity, such as collecting 
wild acorns fir pig fecd, were dropped. 

The 1970s and .98os 

k third major episode of' technological change in agriculture occurred 
as a result of government programs beginning in the late 1970s and con
tinuing to the present. In this period, the government introduced elec
tricity an( coopcrative milking parlors fbr collecting milk. 

Of the 81 dairy fhmns, 72 acquired improveed dairy animals during this 
period. In 1977, 36 urmers had improved dairy cows, but these cows 
were kept primarily fbr production of milk for home consumption. Three 
cooperative milking parlors were built in 1978 ad another in 1981. 13y 
1979, 27 additional fiurmers had acquired improved dairy animals. The 
acquisition of' dairy cows by tile larger fari'mers (those having five or more 
cows) was even morc rapid: nearly all had purchased dairy cows within 
two years after the introduction of' the milking parlors. 

As described in chapter 8, the cooperati ve milking parlors were joint 
ventures involving the local milk producers' cooperative and individual 
farmers. Four fiu'mers in the parish supply the buildings, usually newly 
constructed and on their own land, which the'' rent to the cooperative. 
The cooperative provides the milking machines and rfi'igerated bulk 
tanks at no c'harge. Thc cooperative also hires a person (usually tile firm
er's wif'e or daughter) to operate the milking parlor. 

Each of' the fm milking parlors has fbm stalls equipped with electric 
milking machines, and each has a bulk tank. Nilking parlors are open 
twice a day. A member of each farm household (usually a woman or a 
child) brings the cows to the milking parlor to be milked. The operator of' 
the milking parlor records the liters of' milk produced by each herd at 
each milking. Milk is collected at three to fbm day intervals in trucks from 
the cooperative. Every two weeks the fimer who owns the milking 
parlor goes to the cooperative and collects the milk receipts in cash. The 
p~erson who brings the cows to he milked then collects the money From 
the owner of the milking parlor. 

Milk producers have to join the cooperative to be allowed to use the 
milking parlor. Extension agents from the cooperative have worked close
ly with a few fa'mers in the parish to establish milking parlors. Most 
farmers were not firmally cotntacted by extension agents. They simply 
observed their neighbors' arrangements, discumssed dairying among them
selves, and made their own decisions to acquire milk cows and join the 
cooperative. 

After the government provided the parish with electricity, in the late 
1970s, most households began using electric corn mills to grind corn for 
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cooking and for animal feed. Most parishioners mill their grains at one of 
four taverns rather than lbuying their own mills. In 1984, tLh - taverns, 
which function as small grocery stores, ground corn fbr customers at Ese 
3.5 per kilo (tile market price fi)r corn was about Ese :33 per kilo), or for 
one-seventh of the flour. One miller still grinds corn in an old, water
powered mill. This miller carries corn flour on horseback to villagers, 
trading it for corn grain. 

During the late 197os, fiurmers expanded their use of land-saving inno
vations such as chemical fertilizer and hybrid corn seed. The acquisition 
of these and other inputs has been relatively easy because of' a well
developed input market. Inputs can be purchased in the city at the coop
erative or at one of*several private agricultuv al supply stores. Some peo
ple bring inputs from town to sell in the countryside. Almost everyone 
had experimented vith fertilizer by the 1950s, but only in small amounts. 
Farmers started applying fertilizer in substantial quantities only after 
I970. 

The increased use of' chemical fertilizer seems to have reduced the 
demand fbr manure. Clearing the fbrest floor of' l'ush for stall bedding 
and green manure (applied directly to the fields) was much more common 
befbre the period of emigration to France (Caldas 1981, 204). Brush used 
to be bLought standing in the fbrest, and workers were hired to cut it. Now 
landowners who wish to clear out their forest floor (to avoid forest fire 
hazards) often cannot give the brush away. Because chemical fertilizer 
replaced labor-intensive brush cutting in the Entre )ouro e Minho, the 
adoption of' chemical f'rtilizer represents a labor-saving as well as a land
saving innovation. 

Similarly, although hybrid corn was adopted by some as early as 1955, 
only 4 fhrmers in the parish had tried hybrid corn seed prior to 1974. By 
1984, 45 of the 81 dairy fhrmers had not yet planted hybrid corn seed, 
which is grown primarily for silage. Farmers have bleen slower to adopt 
hybrid corn seed than other innovations. They report that raising hybrid 
corn is not much more profitable than producing regional corn, because 
hybrid corn requires much greater cash expenditures fbr seed and fertil
izer (see Table 8.2 for details on representative hybrid and regional corn 
systems). 

In the early 198ts, farmners continued responding to incentives in the 
dairy market by building silos and making silage. By 1984, 8 fairmers had 
adopted silage, and 7 of' them were larger farmers (with five or more milk 
cows). As described in chapter 8, the production of corn silage is a land
intensification strategy (as well as a substitution of capital f'or labor), since 
it allows corn stalks and cobs to be converted into animal feed, thus 
creating more feed per hectare. When corn is processed into grain, cattle 
will not eat the cobs and stalks. The cobs are used as fire fuel, and the 
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stalks are composted in the stall bedding and used as organic fertilizer the 
following spring. 

Manure spreaders and hay were)alers also adopted on a few of the
larger farms in the 198os. The use of these machines represents the 
further substitution of capital fbr labor. 

Limestone adoption in the parish began in 1974. Ground limestone 
powder is a land-augmenting input that lowers soil acidity, allowing great
er yields of hybrid corn and other fbrage crops. Although the traditional 
strains of' regional corn yield only, about three-tburths as much as hybrid
corn, they grow well in the native, acidic soil, with less chemical fertilizer 
and without limestone. Thirteen of the 18 dairy farmers who had tried 
limestone by 1984 (an increase fi'o)m 5 in 198o) were larger farmers. The 
farms that experimented with limestone operated a total of 37 percent of'
the cropland controlled by farmers. The fact that limestone has been 
more widely accepted by larger farmers suggests that there may be cash
flow constraints aldI risk considerations associated with le modern corn 
technology of' hybrid seed, fe'rtilizer, and limestone. 

An alternative explanation for the observed pattern of limestone adop
tion is that limestone is fbllowing the path of' previous innovations. It is 
now in the initial stage of being tried by larger fi'mers. They learned 
limestone technology frtom extension agents and are gradually passing it 
on to smaller ftrmers. Smaller farmers will seek limestone technology
from larger farmers once the larger firmners have proved limestone's value 
and if the limestone is profitable for smaller farmers. If this adoption 
process f'ollows the pattern of previous innovations, it could take ten to 
twenty years. 

Another recent, but less important, change has been the adoption of a 
modern potato technology. In response to h;gher prices for potatoes in 
the mid-197os, farmers began using improved seed potatoes and more 
fertilizer and began planting potatoes in larger, open stands. The older
technology had been to intercrop local seed potatoes with garden vegeta
bles in small plots, especially in the shade, using a hoe for planting and 
using little or no chemical fertilizer. The new potato technology, fbr fields
larger than 1,oo to 2,000 square meters of land, uses a potato digger, a
locally made modified ox plow that can be pulled by cattle or a tractor. 
The first potato digger was used in the parish in 1970; since then, 24 
farmers have adopted it. The potato systems described and analyzed in
chapter 8 include the technical and structural variations discussed here. 

Sources of Change 

Agricultural technology in the parish has changed because of private
sector initiatives as well as government action. The introduction of milk
ing parlors was encouraged by government policy (Carvalho, Barros, and 
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Rocha 1982, 1oo- 119). The first firmer in tile parish to adopt tile modern 
potato package traveled to the Ti:i- os Montes to learn the technology 
from other farmers. New machines and inputs were made available from 
private machine dealers, agricultural supply stores, and the milk cooper
ative (which ca,'ries inputs for potatoes, wine, corn, and rye, in addition to 
dairy inputs). 

Extension agents are located in a nearby city. Although several govern
ment agencies and the local milk cooperatives sponsor these agents, all of 
them tend to be located in the same building. The agents travel to the 
countryside for consultation with fltrmners, although the large areas they 
have to cover do not permit them to mleet more than a small proportion of 
the farmers in their areas. Larger, more aggressive fiarmers make trips to 
the citv to consult with the agents. The Ministry of' Agriculture also 
sponsors an annual farm machinery fair in the same city, where rinrmers 
can see andi b)uy new machines. 

Change is introduced by extension agents or merchants, but either the 
technical person or the f rmer can initiate the interaction. In this commu
nitv, the first fairm to adopt nearly all the technical changes was a single 
large household. Typically, after an innovation is adopted by this large 
farm household, it then is adopted by other large fiurmers and finally is 
adopted by small farmers. This method of' technological diffusion reflects 
the close communication links anong all sectors of' this densely populated 
rural community. When a fairmer brings home a new machine or a new 
input, it is soon observed I all the neighbors. The adoption of' new 
technology represents little technical risk filr late adopters, since they 
may have observed a neighlhor using the item for several years before 
adopting it themselves. Ilowever, market risks continue to exist fbr both 
large and sinall fiarners. 

The Dynamics of Land, Labor, and Capital Use 

Figure 9.2 is u flowchart that typifies the complex relationships be
tween changes in relative factor (land, labor, and capital) supplies and 
technological change. Emigration resulting from extreme poverty in the 
1950s and new job opportunities in western Europe, especially France, 
led to a decreased supply of farm labor and an increased supply of funds 
from emigrant remittances. The use of' emigrant savings to build large 
rural homes stimulated a demand for local construction workers. 

By the mid-1970s, fewer young mien could emigrate because of the 
recession in Europe and elsewhere, but they could find some non
agricultural employment locally. The availability of local and regional off
farm jobs also decreased the supply of agricultural labor and provided 
potential funds for those farm families who sent some members to work 
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of-lhrin while others managed the firin. The increases in funds in the 
mid-1 9 7os, resulting from milk sales as well as from of-fil-im work and 
emigration, facilitated the use of chemical and biological inputs such as 
fertilizer and insecticides. As fim produlctivity increased, additional in
vestments were possible. 

Beginning in the i6os, but especially during the 1970s and i98os, 
rising labor costs, coupled with the increased supply of finds, enhanced 
the demand for labor-saving technologies, especially machinery. Associ
ated with these clianges was an increase in the demand for ineclianizable 
fields, especially large fields located near the villages. Tile move into 
mechanized agriculture meant that, after the mid-iy6os, there was less 
demand for fields that we,'e too small to be plowed with a tractor, es
pecially if' the were fhr fi'om the villages. Changing technology, which 
included the introduction of' heavy earth-moving machinery, also fIheili
tated the clearing of f'orestland fbr agriculture. 

Land 

The greatest constraint on local agriculture is the availability of fiarm
land. Not only is the supply of' good cropland small, it is also unevenly 
distributed, expensive (Ese ioo to 15o per square meter, Or $US 2,700 to 
$US 4,000 per acre, in 1984), and often difficult to purchase or rient. The 
most common way to acquire large fields and large firms is through inher
itance. 

Inheritance. Inheritance patterns tend to maintain an unequal dis
tribution of land. Large farms generally are not sold at the death of the 
owners. The\, are distributed unequally through inheritance to a group of' 
heirs, usually the children of the owners. Distribution is unequal because 
of the local practice known as "the one-third." The heirs inherit two
thirds of the estate in equal shares. The remaining one-third may be 
inherited entirely by one heir. In practice, where there are a nuimier of 
siblings, one inherits the one-third, as well as an equal shai'e of the two
thirds of the rest of the estate (Dias 1981, O'Neill 1983, Silva 1983). 

A complementary practice is "marrying into the house"--residing in 
the parents' home after marriage. Of the child'en of the larger firm 
households, only one typically ma''ies into the house. The son or daugh
ter who does so brings the spouse to live there, and together they care for 
the elderly parents until their death. There is no preference for either sex 
or for the oldest or youngest child. After marriage but before the death of' 
the parents, the f'utu'e heir who has married into the house uses all of' the 
land and capital of the fhrmn as though it we'e his or hers. The child who 
has married into the house inherits the largest share of the frian (an equal 
share plus the one-third) and already has had control of' the farn for a 
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number of years; therefore, that person occasionally is al)Ie to pay ofi the 
other siblings in cash upon the death of the parents. In this case, a special, 
restricted type of land sale occurs. 

Sometimes, one of the other siblings never marries and thus remains in 
the house with the sibling who has inherited the one-third. Tile unmar
ried sibling works on the farm and shares in the consumption of house
hold income while retaining individual title to the original portion of land, 
even though all of the household land is worked in common by h( uselold 
members. The practices of inheriting one-third, marrying into the house, 
and paying ofi the co-heirs allow many large fihrms to remain intact for 
generations. Inheritance practices therefire normally do not lead to in
creased land fragmentation or decreased fab'm size. 

For 71 dairy armns in the parish, total land-area and land-acquisition
histories were known fbr the lifttime of the family members, as of 1984 
(Table 9.3). l)ata on these farms were divided into two categories: small
farm (one to fbur cows) and large-farin (five to thirty-three cows). The 71 
f|arms occupied a total of 138 hectares of croplan;i, 65 percent of the land 
was acquired through inheritance or inheritance plus payment to co
heirs, 2o percent was obtained through purchase, and 15 percent was 
rented. The average size of fai'ms acqnired solely thrmough inheritance (2.4
hectares) is larger than the average size of farms acquired only through
purchase or rent (i and 1.2 hectares, respectively). Small and large dairy
farmers acquired more land through inheritance than through any other 
source (Table 9.3). 

TABLE 9.3. Land-Acquisition Patternsfor Small and Large Dairy Farm 
Households in a Northwestern Parish as of 1984" 

Small Farm Inooseholds Large, Farm ]louseholds
Item (I to 4 Cows) (5 to 33 Cows) 

Total cropland area (in hectares) 64. 11 73.84
Number of farms 51 20
Number of farmi households that 

inherited land 31(61 percent) 18(90 percent)
Number of farm households that

purchased land 32(63 percent) 8(40 percent)
Number of fh'rm households that 

rent land 25(49 percent) 6(30 percent)
Average inheritance (in hectares) 0.60 3.00
Average purchase (in hectares) 0.37 0.41
Average rental (in hectares) 0.29 0.27Percent of land inherited 48 81
Percent ,of land purchased 29 11
Percent of land rented 23 7 
SOt-CE.%; Author's dlta plus i~ifriiation from tile 1983 Iad survey c itocttd by the lt'parti4.io das Finanas. 

Tu, suIII ofihti' dihrc per.'rtla gtes ii, parnth t- s in, each mohrin are' greater lhan i 3 I ceot lwtca se' snomelfarm households acqllire land through a unixof ihhtritaiun,, purthase, and rent. The total land area andIlt, total
number of dairy farms art' different than in Table 9. I because of inuminph,te data on two of the small farms. 

http:lt'parti4.io
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Rental Arrangements. Nondairy farmers as well as dairy firiners rent 
land. A nondairy-farim household may rent a field to grow garden vegeta
bles, potatoes, and sometimes corn; 70 of' the 261 resident households 
(not counting sharecroppers) rented or borrowed agricultural land in 
1984. This figure does not include a large number of agreements in which 
people cared for an emigrant's yard in exchange for the garden produce 
from it. For 67 documented rental cases where land size was known, 
average field size was 2,830 square meters; average field size on dairy 
fhrms in the parish (432 fields) was 18 percent larger, Or 3,340 square 
meters. Fields are rented f'romr large farm households, retired people, 
emigrants, other people who have inherited land in the parish but have 
moved away, and, in a few cases, people who have inherited land in the 
parish but have Itever lived there. 

There are 127 people who own land (fields and forests) in the parish but 
do not live there; 52 of' them own fields. The 127 absentee landowners 
constitute 48 percent of*the total numl)er of landowners (266), yet they 
own only 15 percent of' the cropland. This situation occurs because it is 
more convenient for an absentee owner to have fbrestland than cropland. 
Forests are not so intensively managed and do not have to be rented out if 
the owner is away. 

Borrowed land is nearly always the result of a transaction between close 
kin. Some emigrants loan land to their parents or other family members. 
The elderly commonly loan land to their next of kin in exchange for old
age care. 

As indicated by the information presented here, the rental market in 
the parish has been quite active. Over 40 percent of the dairy farmers 
rented land in 1984 (Table 9.3). Land rental has been an important source 
of land for the small dairy farmers and has allowed some of them to 
expand their operations; the large dairy farmers rent land much less 
frequently (Table 9.3). 

Sharecropping, an old form of' land rental, has changed dramatically 
since the early 196os. At that time there were about 20 sharecropping 
households in the parish. In 1984, there were only 6. The sharecroppers' 
rent is collected in kind after harvest--one-half of the corn, rye, and bean 
crops as well as a portion (usually ,one-third) of the wine. The landowner 
allows the tenants to keep some of their own cows and pays for all of the 
wine inputs and half of the other inputs. As Caldas (ig8, 212) notes for 
the Entre Douro e Minho region, the frequency of sharecropping de
clined as fewer people were willing to pay the normal share and as the old 
patron-client relations dissolved. When off-farm job opportunities were 
created, sharecroppers' sons emigrated or took blue-collar jobs rather 
than farm for minimal returns. 

At the same time, the adoption of' machinery allowed large fariners to 
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farm all of their own land without sharecroppers. The pre-i6os pattern 
was for a firiner to farm about 2 hectares of his own land and to rent the 
rest to sharecroppers. A few landowners rented all of their land to share
croppers. The adoption of' tractors and other machinery has allowed farm 
households to work as many as 6 hectares using little hired labor. 

Purchase. Another adjustment to the land constraint is land purchase. 
In the 1984 household census of the community, 129 of the 261 resident 
households had purchased land after the households were established. 
Although many o these purchases were of plots for homesites, some were 
for agricultural purp-oses. Each homuesite tends to he small, 2,ooo square 
meters or less, ar.d most of it is devoted to carefilly tended kitchen 
gardens. lHouses are built in fields or on fbrestland that is cleared for the 
house site and garden area. 

Eleven households purchased whole fnrm:;. Some whole farms (made 
up of several noncontiguous plots) that were put u ) for sale after the 196os 
were divided into 2 Or 3 small firms and p'irchased as semiretirement 
farms by returning emigrants. Where the whole farm was purchased by 
the present farm couple, the size was generally small (the average being I 
hectare and the large;t 2.2 hectares). The 40 dairy ftlrI households that 
purchased land in their lifetime bought an average of' 6,740 square 
meters. The largest purchase of' fiirmland, including a number of' plots 
purchased over a period of years, was :3 hectares. This firm was purchased 
in the 195os with money from rural industry. Land purchase was the 
second most imlporta'lt source of' land fbr the small and large dairy tirms 
(Table 9.3). 

The Changing Ecology of Land Use. Another important development 
has been the changing ecology of' land use. Over the past sixty' years, a 
number of fields have )een allowed to revert to natural forest or have 
been planted in timber. Land refbrestation has increased since emigra
tion to France began in the early i96os. The refbrested fields have been 
either far f'rom the villages and main roads, too small to be plowed with a 
tractor, or without irrigation water. 

During the same sixty-year period, other forest plots have been con
verted into cropland. In the past, the process of' clearing and leveling 
forest plots with animal power and hand tools was labor-intensive. By the 
198os, f'armers were renting heavy machinery to make this task easier. 
The new technologies of' mechanized well-digging, irrigation puimps, 
heavy earth-moving machinery, and chemical fertilizers made it possible 
for farm rs to f'ear, and render productive, fbrest parcels ofo. 5 hectare to 
5 hectares. Although only about io hectares were cleared and leveled 
between 198o and 1984, the process of' fbrest clearing is potentially the 
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most significant ti ,ans of fiirm expansion ;or tlvi near future. Many farm
ers own potential Cield sites, and the profit tioin selling the timber from 
the land nearly equals the costs of leveling, digging a well, and building 
an irrigation tank. Furthermore, much of the forestland has the advantage 
of )eing close to existing fields. 

Labor 

As indicated earlier, the agricultural 'ahor supply in the parish dimin
ished after the i96os, as people emigrated !)r took newly created, local ofA
farm jobs. The total labor force in 1984 was about equally divided be
tween on- and offlf'rin workers, but less than a third of' the men were 
working in agriculture. Older residents report that almost no one worked 
off-f ari a generation ago. In 1984, construction workers earned friom Esc 
1,ooo to Esc 1,500 for an eight-hour day; at the same time, male failrm 
workers earned about Esc 400 plus meals and often worked Eriom sunup to 
sundown. Since ofl-farm work has been available on a more permanent, 
dependable basis, twelve months a year instead of six or seven, most men 
prefier to work at nonfarm jobs rather than as farm laborers. Nearly all 
men who worked on dairy farms in 1984 were independent owner-oper
ators, not wage earners, and therefore they were fully occupied through
out the year. 

In contrast to men, women work in agriculture in spite of the low wages 
because they have not had good offl-farm eimployment possilbilities. In 
1984, women in the parish earned each day only EsC 200 to Esc 250 plus 
meals for farm work; yet three-fburths of the ftcmale labor force was 
involved in agriculture. Some of the women who worked in agriculture 
had to spend part of the day in domestic chores, such as cooking and 
cleaning. Many women were not able to find firm work fir tile five or six 
months of the winter when no wage work was available. The feminization 
of the northern agricultural labor force as a result of emigration and ofF 
farm work by men was documented for the Entre )ouro e MNmo by 
Goldey (i981) and fior the Beira Litoral by Bouquet (1984, 70). 

The loss of farim labor has been balanced in part by off-farm laborers 
who work occasionally in agriculture. Emigrants whose wives are fhrmers 
help with fairm work during their vacations, usually in August. Construc
tion workers often spend Saturdays and days off"working oil a close rela
tive's farm. Farmers also ileet labor demands in peak labor seasons with 
the donated labor of grown sons and sons-in-law. Small farmers some
times exchange labor with each other to imeet peak labor demands. How
ever, the ilelp of of-farm workers in agriculture is limited. Because the 
warm, dry sumimers are well-suited to construction work, construction 
workers are especially busy during the peak agricultural season. 

Among other changes, there are no longer gangs of men for ]ire to 
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perfi)rm heavy tasks. Their la)or was formerly availahle year-round, and 
when there were no seasonal tasks to perform in the fields, they would cut 
forest brush fbr animal stall bedding and green manure. 

Although the supply of and demand for agricultural labor has decreased 
since the 196os, there is still an active labor market in the parish. This 
market is based primarily on female workers, who are available year
round but generally work only during the peak summer season. 

Capital 

The previous sections described the substitution of capital and pur
chased inputs for labor and land that occurred in the parish during the 
past fiur decades. Although these substitutions were more evident on the
larger dairy firis, an active machinery rental market and the divisibility 
of' most purchased inputs allowed many small farms to become more 
capital-intensive. The increased number of improved dairy cows repre
sents a significant addition to capital. Farmers also converted their labor 
to on-farm capital by expanding vineyards, digging new wells, improving
irrigation and drainage, raising improved dairy calves to expand their 
herds, and clearing new land. This section discusses the sources of inds 
that facilitated the intensification of'capital on farms in tile parish.

Larger farmers occasionally borrow money from banks, often with gov
ernment subsidies. There is also an informal credit market. People some
times loan money to friends and relatives, often at no interest. 

Investable funds are generated through emigration. Most of the emi
grants have not been farmers, but some have been. Of' the 81 resident 
dairy fhrm households in 1984, 50 had members who were emigrants at 
that time or had worked abroad. These farmers invariabh, returned with 
savings for agricultural investment. 

Some farmers generated investment fhnds through the sale of'land for 
home construction. Typically, this land was forestland, which sold in 1984 
for over Elsc 1oo per square meter ($US 2,700 Per acre). Forestland not 
zoned for construction could be purchased for as little as Ese 5 per square 
meter. 

Profits fiom timber were also an important source of funds for many
farms. In 1984, timber contractors cut and stacked timber at the edge of 
the forest, sold the logs to a sawmill, and paid the farmer Ese 2,400 per 
ton for pine and Ese 1,1oo per ton for eucalyptus. Several farmers in the 
parish paid for a new tractor by selling the mature trees froim some of the 
household forest plots. If trees are not planted, pine grows sponta
neously. Pine can be sold every thirty or thirty-five years from any given 
stand (eucalyptus every fifteen or twenty years) with little work on the 
part of the farmer. 

Other farm receipts have increased in importance since the 1970s. A 
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few farmers began marketing potatoes because of' the increase in potato 
profits caused by the adoption of modern potato technology. With the 
introduction of commercial dairying in 1978, the sale of' milk and dairy 
calves became a major source of' funds for capital improvements and 
expansion. In this instance, government policy both increased incomes 
and stimulated investment, especially on the larger firms. 

The availability of' investment funds increased at about the same time 
(late 1970s) as the lal )- supply decreased and the cost of' labor rose. The 
larger farmers were the most constrained by higher labor costs, since they 
purchased a larger proportion of their labor; but they also benefited the 
most from dairy policies (chapter 8). I'ecause of the need to break labor 
constraints, larger flirmcrs were willing ,, invest heavily in new, capital
using technologies. 

Conclusions 

This chapter documents the many technical, economic, social, and 
structural changes that have occurred in one rural parish in the North
west. Many of the changes parallel the regional and national changes 
noted elsewhere in this book. The diversity of change and the complexity 
of the interrelated factors associated with past changes are described and 
analyzed. The lessons firom this intensive study of' one parish provide 
important elements for the model of technical and structural change pre
sented in the following chapter. 

The technological changes occurred as a result of the availability of new 
technology and of changes in factor markets and as a response to govern
mnent policy. The adoption of machinery was rapid and spontaneous. It 
was a capital-using, labor-saving response to a decrease in the supply of 
labor and an increase in the supply of investment funds (because of emi
gration, of-f-arn employment, and increased farm profits). 

The widespread use of land-saving inputs and the move to clear new 
fields were responses to a longstanding shortage of land and tile impor
tance of inheritance (relative to rent and purchase) for transf'erring land. 
The use of new inputs was made possible by the availability of new 
technology (such as chemical f'ertilizers, pesticides, tractors, well-digging 
machinery, and heavy equipment for clearing fields). The government 
dairy program of cooperative processing, price subsidies on inputs and 
outputs, and collective milking parlors created incentives to increase land 
productivity while providing the funds for land-saving inputs through 
increased farm profits. 

Farmers accepted the diiry program because it provided a profitable, 
stable source of farm incon;e. After government extension agents worked 
with the larger, more innovative farmers, the new dairy technology 



186 JEFFERY \W. BENTLEY 

spread rapidly through the parish. Most faners were not contactedI bv
the extension service but learned about dairy production from other ftrm
ers. Dairy fairmers in the parish used a nmber of strategies to intensify
their production and to expand their areas under cultivation. 

Although firmers in the Northwest have an average formal education of
only three to fbur years, they are skilled at fanning. The many technical 
changes they have adopted in the past forty years demonstrate that they
respond rationally to economic incentives. Future agricultural policy
should assume that small-scale farmers are agronomically and eco
nomicall,, sophisticated and that they understand the constraints that 
limit their choices. 
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10. 	Patterns of Technical 
Change in the Northwest 

by Roger Fox and Timothy J. Finan 

The technical, structmal, and socioeconomic changes documented in 
chapter 9 for ,;%e northwestern parish have been repeated in numerous 
other parishes throughout the region. This chapter continues the analysis 
of adjustment in northwestern agriculture by reviewing briefly some of 
the major regional changes that have occurred in the past three decades. 
It uses the knowledge of past changes to develop a generalized model of' 
firm-level technical change in a set of representative fiurms. These firms 
are discrete units of' observation on a continuum of technical and struc
tural variations that currently exist in the Northwest. The chapter ex
plores the paths of' evolution and adjustment that link the fains. It then 
presents and evaluates the private profitability of the representative firms 
under 1983 policies in terms of' the technical-change model. Finally, it 
examines the reasons for the wide disparities in economic performance of 
the representative faurms. 

Past Changes in Northwestern Agriculture 

Many of the changes in northwestern agriculture since the i96os have 
been associated with the expansion of' milk production. The Northwest's 
two regions, the Entre Douro e Minho and the Beira I toral, increased 
their milk output bN' about 220 percent between 1966 and 1979 (Carvalho, 
Barros, and Rocha 1982, 15). During the same period, the Northwest 
increased its share of' mainland Portugal's milk output fi'om 33 to 57 
percent. The production of' milk is concentrated in a narrow coastal zone, 
about 30 kilometers wide, running fi'omn Figueira da Foz in tile south to 
Viana do Castelo in the north. In the Beira Litoral, for example, this 
coastal milkshed produces 97 percent of' the region's milk (MAC-IL 1983, 
9). A similar concentration is found in the Entre )oum'o e Niinho. 

In addition to major increases in milk output, production per producer 
and per cov also has increased. Output per producer in the Beira litoral 
increased from 2,031 liters in 1967 to 7,569 liters ill 198o; annual produmc
tion per cow increased by ablout 22 percent during the same period, from 
2,773 liters to 3,389 liters (MACP-BL 1983, i1). Tle average milk producer 
in 198o therefore had 2.2 cows. Variations in production per producer and 
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per cow are extrenielv large. For example, among tile thirtv-o te cooper
atives served by A(;IOS (Uniao das Cooperativas dos Produtores de Leite 
Entre Douro e Minlio), a federation of' milk cooperatives ill the Entre 
Douro e 'linho, output per producer in 1982 ranged f'om 25,297 liters in 
the Vila do Conde cooperative to 2,325 liters in the Paredes de Coura 
cooperative; the average fbr all producers was 7,424 liters (A(;los 1982, 
5). This range reflects variations in farim andIlherd size and in productivity.
Output per coW varies from over 5,00 liters per year on ftnms with good 
breeds and careflI management to tinder ,,ooo liters on fiums with mixed 
b)reeds and poor management. 

The rapid increase in milk production has been accompanied by major 
changes in the transportation, processing, and distribution of' milk and 
milk products. The deliver'y of' fresh milk, butter, and cheese 1y indi
vidual producers on foot, bicycle, and animal-drawn carts or with the help 
of local trains has been replaced vith a modern system of*collection and 
transformation based on cooperatives. Refrigerated 1)ulk tanks at the pro
ducer level, refrigerated trucks fir hatling f'resh adl(1 processed milk, and 
large-scale, modern processing plants have emerged in recent years. 
Small-scale producers are served Iw a system of collective milking par
lors, all mechanized and nearly all with refrigerated bulk tanks. For exam
pie, Entre Douro e NI inho had :315 mecian ized collective milking parlors
in 1978, all but 46 of them with refrigeration (MAP-DM 1981, 27). A iarge 
number of cows still are milked by hand, and there are still techiiicl 
problems associated with milk bandling and processing in the Northwest. 
But the changes in dairying technology during recent \'ears have heen 
truly remarkable. 

Major changes also have occurred iin the vinho verde wine industry. In 
the early i96os, this industry\ was producing primarily red vinmo verde fbr 
home consumption and fir regional sale, usually in bIarrels and large jugs. 
By the 198os, sales of red and white vinho verde under cv\iN\'\ regulation 
were about eqtial, and white villho vetde bottled in smaller containers (up 
to i liter) represented more than one-third of' the regulated sales of' white 
vinho ver(le (cnvv 1q84, 42). Regulated sales, which require a small tax 
and carry the official cvnvv seal, rmepresent about 27 percent of total 0i1h1 
verde pro)dcttion (:vm'v 1984, 7). SoIlie of this white vinh1o Verde was 
entering the world market with reasonable acceptance. Overall, tIe!regu
lated sale of' vinho verde increased about :35 percenit between 1972 and 
1982; howeve'r, the sale of' the white vitho vertde more than doubled 
while the sale of the red decreased slightly ('x'w 1q84, 42). 

At the farm level, producers have reacted to the changing market 
situation for vinho verde byl)planting varieties that produce better--quality 
white wine. Variation in processing allows fir the producti(n of white or 
red c )inhoverde from the same grapes, but the Ietter-quality white vinho 
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verde comes from a limited number of 'arities. The high-quality white 
vinho verde is produced by cooperative or private wineries with the 
modern equipment that is necessary for quality control. These better
equipped wineries have played an important role in developing and pro
moting vinho verde, both domestically and internationally. 

Approximately 26 percent (74,ooo hectares) of the agricultural area in 
the vinho verde region was devoted to grape productiou in the early 198os 
(cvii' 1984, 27). As described in an earlier chapter, grapes are grown on 
trellises (ramadas)on the borders of cultivated fields. The average area of 
grapes per farm is quite small (about 2,200 square meters), and each farm 
has two or three main grape ramadas. Production per fh'mn averages 
about 1,8oo kilograms of grapes, or 1,350 liters of wine. 

Technical changes in corn and potato production at the parish level 
were described in chapter 9. Some of these changes (fbr e:,ample, new 
seed varieties and ftrtilizer) increased yields. But their impact does not 
show up in the official district and regional yield estimates, which, except 
for year-to-year fluctuations, remained fhirlv constant during the 196os 
and 1970s. 

The expanded use of tractors and machinery is another example of 
technical change in the Northwest. Between 168 and 1983, the number 
of tractors in the six principal districts of the Northwest increased friom 
2,915 to 27,58o. Data on tile possession offorage choppers in three coastal 
districts (Aveiro, Porto, and Viana do Castelo) show an increase in the 
choppers from Z79 in 1968 to 1,5o8 in 1979 (INE 1983). Although the 
absolute nmbers of tractors and machines are low relative to the number 
of farms, an active rental market for machinery has resulted in a rapid 
increase in mechanization fir many northwestern farms. The availability 
of machinery services through the rental market has increased labor pro
ductivity aiid offset some of the inherent disadvantages of small-scale 
agriculture in the Northwest. 

This review of technical and structural changes in northwestern agri
culture during the past twenty-five years supports one important conclu
sion: technical change in the production, processing, and handling of 
agricultural commodities has been relatively rapid, whereas structural 
change as measured by the ownersb; and distribution of land has oc
curred onl slovly. The lack of signlcant structural change is a major 
concern of Portuguese policymnakers and portends future adjustment 
problems. 

A Model of Technical Change 

Previous descriptions of agriculture in the Northwest leave two strong, 
almost conflicting, impressions. There has been considerable technical 
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change and modernization during tile past throe decades. Yet a great deal 
of traditional agriculture still is being practiced in the area. Conse
quently, throughout the region, it is possible to observe modern, tech
nologically advanced producing largely fbr thefarms market alongside
farms using traditional varieties and little or no mechanization and pro
ducing almost entirely for home consumption. Obviously, a continuum of 
widely variable agricultural technologies exists. The purpose of this sec
tion is to develop a descriptive and analytical model that can be used to 
discuss past technical changes and provide the basis fbr understanding the 
possibilities and limitations of future changes. 

Besides varying in technological level, the farms in the Northwest vary
in size and degree ofspecialization. The larger fiarns tend to be the more 
technologically advanced and the more specialized. But how did the 
larger, more specialized firms come into existence? Two possibilities 
exist. 

The first is that preexisting large Yraditional farms took advantage of 
new market opportunities (for examph, in milk) and new technologies 
and thereby became large modern frmus. This possibility is based -,n the 
assumption that changes in landownership and land use have been :,o*v 
and that the principal path to the large-scale modern farms is firom the old 
estates (quintas) that existed (arc! still exist) in practically every parish.
This path is referred to here as horizontal, and there is ample evidence 
that it has been followed frequently in northweste:n agriculture.

The other possibility is a vertical path of chancre, by which some small 
traditional ftrms able modernize on awere to small scale and then,
through a variety of strategies (purchase, rent, inheritance, and clearing 
of forestland), wvere able to expand the size of their operations. Because of 
the divisibility of most of the new technologies being adopted, this path is 
feasible; and there is evidence that, though diffeult, it has been followed 
by some farms in the Northwest. 

Change in northwestern agriculture thus has fillowed two possible 
paths-either a horizontal path with nit, significant change in farm size or 
a vertical path involving both modernization and all increase in firmn size. 
Schematically, in terms of milk specialization, the paths are as follows: 

Large __ _ Large__ 

Traditional Large Milk
 
Small S ml M il k
 
Traditional Small Milk
 

Currently, small milk ftrms are dominant both in number and in level of 
milk production, which implies that the major path of change in the 
Northwest has been from small traditional to small milk farms. The future 
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of small ftrms and the possibilities of their transformation into larger 
farms are central issues in this chapter and the following one. Obviously, 
many intermediate possibilities exist. Farm sizes vary between large and 
very small, and levels of technology range from traditional labor-intensive 
to modern capital-intensive. In the application of the model, an inter
mediate medium milk farm has been defined and analyzed. [ie medium 
milk farm frequently is offered as the ideal-size farm fbr the region and is 
the centerpiece ot recent programs to restructure and modernize milk 
production in the Northwest (MAP-ED.mN 1981; MACP-BL 1983). 

The model facilitates the identification of possibilities for and con
straints on technical change. The movement from small traditional to 
small milk farms is essentially a matter of intensification. Family labor, a 
purchased calf or two, )etter seeds, and a little more ftrtilizer can he 
combined with the availability of a collective milking parlor to transfbrm a 
small traditional farm into a small milk ftrm. No additional land is re
quired, and the increase in capital is minimal. 

The movement friom large traditional to large milk fhrms also requires 
no additional land. Ilowever, the constraints on family labor, the need fbr 
additional power, and the economies and timeliness of machinery use 
result in a transformation to a more capital-intensive system of milk pro
duction. Investments in machinery, a milking parlor, a good-quality herd, 
and permanent pasture require substantial outside credit or a long period 
of accumulating savings. 

Finally, the movement fronm small milk to large milk farms faces both 
the capital constraint on increased mechanization and the land constraint. 
Furthermore, management requirements are much greater on the larger 
farms. Clearly, the number of farmers who can make this transition cur
rentlv is limited. 

Modernization of' grape production in the Northwest has not been 
nearly so extensive as that of milk. Except f'or the port wine area, the 
market fbr wine has not been nearly so stable or guaranteed as the market 
for milk. Moreover, the production risks of frosts and other climatic prob
lems, as well as disease, are probably greater for grapes than milk, not
withstanding the problems of brucellosis and pneumnionia among dairy 
cattle. The Portuguese government has not subsidized investment or 
developed the infrastructure for wine to the same extent as fbr milk. 

The path of modernization for cinho verde grape prodmction, therefore, 
has been primarily one of' modification of' the existing small-scale vine
yards. New varieties are substituted fir older ones, the area planted to 
grapes is expanded if' the soil and climate are particularly favorable, and 
the grapes are processed by the cooperative winery rather than at home. 
Although there are several programs for the conversion and moderniza
tion of grape production in the tinho verde region, f'ew farmers have 

http:MAP-ED.mN
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made the large investments required to remove existing vines, plant new 
varieties on low support structures, and purchase the necessary e(quip
ment for increased mechanization. Even where some of these changes are 
made, the area devoted to modern grape production remains small. 

Consequently, the basic model of' farm-level technical change is one 
involving milk production. It portrays the dynamics of change for milk 
and the complementary and supplementary crops that are produced with 
milk. It allows fbr the identification of constraints and the links with the 
nonfarmn economy through the markets for factors and products. It does 
not deal explicitly with the prol)]ems of' land fi'agmnentation, but it gives
considerable attention to the size of' the operating unit and its impact on 
technical change. 

Six Representative Whole-Farm Systems in the Northwest 
The model for farm-level technical change provides sound basis fora 

empirical investigation. Six representative whole-farl systems with dif 
ferent, well-defined technical and structural characteristics have been 
identified and analyzed. The structure of' these lihrnis in terms of land use 
is given in Table io. i. The characteristics of' each of the commodities 
produced in these systems were described in detail in chapter 8. The 
principal input characteristics of' each type of' system are summarized in 
Table 10.2. These characteristics represent the technological and struc
tural variations previously described fbr northwestern agriculture.

Although large traditional fiurms are still present in the Northwest, they 
were omitted f'rom the formal analysis because of incomplete infbrmutionl 
on their economic activities and because so fcew still ex:,i;t. These re
minders of the past use traditional methods of cultivation, often operate

with sharecroppers, and appear to have underutilized land. Their failure
 
to modernize 
seems to involve ;, complex set of' factors, including ad
vanced age of the owners, lack of entrepreneurial skills, absentee owner
ship, lack of' investment capital, and minimal knowledge of' or interest in
 
modern agriculture. Some large traditional firmns represent the remnants 
of landed aristocratic families from the last century. 

Private Profitability of the Representative Whole-Farm 
Systems, 1983 

The analysis of private profitah)ility of the representative whole-farm 
systems folows the method discussed in chapter 8, except that the indi
vidual commodity systems are combined according to their participation
in the whole-farm crop and rotation plan. The per hectare commodity 
system results in chapter 8 thus are scaled up or down to reflect their 
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TABLE 1o.1. Land-Use Patternsand Yields for Six Representative Whole-
Farm Systems in the Northwest 

Area (in Ilectares) 
System Yield. Summer Vinter 

Small Traditional 
Milk cows (2) 1,000 
Corn/beans 3,000/250 0.7 0.0 
Ryegrass 30,000 0.0 0.8 
Potatoes 15,000 0.1 0.0 
Grapes 11,000 0.2 0.2 
Totals 1.0 1.0 
Small Milk 
Milk cows (2) 3,400 - 
Corn/beans 4,000/500 0.7 0.0 
Rycgrass 30,000 0.0 0.9 
Potatoes 20,000 0.1 0.0 
Grapes 11,000 0.2 0.2 
Totals 1.0 1.1"' 
Medium Milk 
Milk cows (12) 4,000 -
Corn silage 40,000 2.4 0.0 
Pycgrass 30,000 0.0 2.8 
Potatoes 20,000 0.4 0.0 
Grapes 11,000 0.2 0.2 
Totals 3.0 3.0 
Large Milk 
Milk cows (36) 5,000 - -
Corn silage 48,000 6.0 
Rycgrass 60,000 0.0 6.5 
Potatoes 85,000 3.5 3.5 
Grapes 20,000 0.5 0.0 
Totals 10.0 10.0 
Small Wine 
Milk cows (2) 1,000 - 
Corn/beans 3,000/250 0.5 0.0 
Ryegrass 30,000 0.0 0.8 
Potatoes 15,000 0.1 0.0 
Grapes 11,000 0.4 0.4 
Totals 1.0 1.2c 
Modern Wine 
Grapes 10,000 2.0 2.0 

5,ounCC: PES tearm,estimates, 
SInliters per mw for milk and kilograms fiur evenrthing For rygtgrass, 20 metric tons harvestedper hectare else. 

and fed iwsgreen fodder andI10 tnch tis of hay. For mixed forages, 4(0metric tons harvested mid fed as greenict 

fodder and 20 metric ton%of hay. 

" nclud.s0.1 hwctare of r'tgrass planted ander thegrapevines. 
includes (.2 hectare of rt-grass planted undtr the grapevines. 

- = [ot applicalle. 

conti ibution to the whole-farm system. An easy example is the o. 1 hec
tare of potatoes on the small traditional farm; its costs and returns are 

derived by taking o. 1 times the appropriate per hectare cost and return 
items in the traditional potato system presented in chapter 8. More com

plex calculations are required for corn, because part of the costs are 

included in milk, for which corn is a farm-produced input, and the re



TABLE 10.2. Characteristics of Six Representative Whole-Farm Systems in the Northwest 

Direct Labor Animal(in Hours) Tractor Traction Fertilizer (in Kilograms)Area Numbexr ofTime Limestone MixedSystem (in Iectares) Men Women 
Time 

t Feeds Adult(in Ilours) (in Hlours) Nitrogen , Phosphounis Pota.siumn (in Kilograms) (in Kilograms) Cows 

Small
traditional 1 571' 1,477 6.7 742 113 14 14 0Small milk 1 628 2,017 40.5 0 146 53 53 750 610 

0 2 
Medium milk 3 1,541 916 595.0 0 1,000 

2 
393 272 3,000 12,060 12Large milk 10 3,712 2,240 2,395.0 0 3,478 1,873 1,288 11,250 53,370 36Small wine 1 622 1,434 5.7 742 99 14 14 0 0 0Modern wine 2 782 428 123.0 0 158 98 98 1,000 0 0 

sot:RcE: PES team estimates. 
-Both figures include animal time required for principal crops plus 500 hours of general traction time.
bFor medium milk and large milk systems, includes urea used in making com silage: 138 units oi"N for a medium milk farm and 345 units of N for a large milk farm.
 

!ZN 
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maining costs and returns-fir corn used as grain, not led to animals
have to be calculated and( included in the whole-farim results. 

The structure of private costs and returns Lr the whole-lari systems 
illustrates the importance of the milk activit' in all of thein except the 
specialized modern vine system. 'he milk activity increases in impor
tance f-om .9 percent of' the total output value for the small traditional 
milk farm to 97 percent for the large milk ir'm (Table 10.3). Milk's claim 

on labor, capital, and tradable inputs increases concomitantly with the 
valtie of output. 'he specialization in milk, as defined in the model of' 
technical change and in the descriptions of the representative milk ftarms, 
is evident in Table 1o.3. 

The private profitalbility estimates fbr the six represen|tatie whole-fhrm 
systems demonstrate the incentives for techinical change and specializa
tion postulated in the model (Table 10.4). The larger, more iiiodern sys
tems are much more profitable on a per hectare and per farin basis. Evem 
though the small inilk fiu'ni is unprofitable, it is not nearly so unprofitable 
as the small traditional fhrm, and it represents an improvement over the 

TABLE 10.3. The Structure of Pricate Costs and Recenues for Fice 
Representative Whole-Farm Systems in the Northwest, 1983 (in Percentages),, 

Trad.d'e 
System l tar Capital Illpulis Revenues 

Smali Traditional 
Milk 67 46 38 49 
Corn/beansh' 15 13 18 19 
Potatoes 4 3 27 11 
Wine gra es 14 38 18 21 
Small Milk 
Milk 72 50 55 62 
Corn/beans 14 12 18 18 
Potatoes 3 3 16 8 
Wine grapes 36 36 11 14 
Medium Milk 
Milk 87 88 89 89 
Potatoes 6 6 10 8 
Wine grpes 7 6 1 :3
Large Alilk 

Milk 97 98 97 97 
Potatoes 3 2 3 3 
Small Wine Grape 
Grapes 23 48 32 40 
Milk 65 42 35 42 
Corn/beans 8 7 9 9 
Potatoes 4 3 24 10 
SOtI E PESI' -am istilIait's. 

it I h ime grall' svstem is omiltted Ixecause it prtihves only l nual prI lil. grapes. Except fi.r 
roundting errors. the witiu suin fir each whole f1irn system equal IN).

'All mi wlbeafigures represent ecess witn anid beanis-ilhe aillillitino used ill the milk activily.r 
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TABLE 10.4. Private Costs, Revenues, Returns, and PCRs of Six Representatice
 
Whole-Farm Systems in the Northwest, 1.)83 (in Escudos per llectare),
 

itolros 14)

Tiradahle. Luid and P'rivate. Cot),System Libor (Capital lopllls lit,\ enlttu Manai viln'll ]Hatiol, 

Small traditional
 
(1 hectare) 149,300 64,117 
 34,860 198,657 -49,620 1.30

Small milk 
(1 hectare) 194,009 68,488 57,393 296,305 -23,585 1.10 

Medium milk 
(3 hectares) 102,196 138,333 178,141 489,768 71,098 0.77 

Large miilk 
(10 hlcetares) 82,422 135,694 209,976 487,140 59,048 0.79Small wine grap~e(1 heetare) 154,075 69,324 33,058 231,679 -29,778 1.15 

Modern wine grape
(2 hectares) 45,084 57,298 45,477 391,650 243,791 0.30 

SOUt'tMl; PES tllll vs.italtv*.
 
,(:.s ts and returos, me'asurt-, at the. firml Itvt..
 
'ilati ofi. pri tt. 'cost fc apital anid hl mirtoJthu, vadi.ofo)It)ut Iinimi tradable i111)1teoist 5. Ichapttr' 2 br details. 

traditional technologies. The per hectare returns to land and management 
on the mediuin and large milk firms are about the same. But because of 
its greater size, the large milk farm has a mtch higher total return. The
 
incentives for wine grape specialization are clearly demonstrated by the
 
data ini Tale 10.4.
 

The private cost ratios (PCRs) fbr the different whole-fiarm systems also
 
are given in Table 10.4. A PCR greater than I indicates that the costs of
 
labor and capital, meast red at their fill private opportunity value, are
 
greater than the value added in market prices (that is, the value of'output
minus tradable input costs). If the opportunity cost of land were includ , 
the Pais wvould he somewhat larger. The interpretation of PC1.s gre.'i"
 
than i-stch as those fbr the three small whole-farm systems-is Jbat
 
owners 
of land, labor, and capital would be better off employing their
 
resources in activities that pay full opportunitv costs to these factors. The
 
medium milk, large milk, and modern 
 vine grape farm systems were
 
profitable in 1983 and Were capable of':'ing mo'e than full oppovtunity

costs to labor and capital. Although there has )een some shift to the three
 
profitable types of frarm systems, 
 tile vast majority of' tile agricultural
 
resources iII tie Northwest are still devoted to the small-scale production
 
represented Iy the three types of' siall fhrm systems.
 

Adjustment Problems in Northwestern Agriculture 
In studying the dyl'namics of technical and structural change, it is
 

important to 
understand why, given the poor economic )erformance of 
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small farms relative to larger farms, there has not been more adjustment 
ill northwestern agriculture. The forces limiting adjustment already have 
been mentioned and need only to be integrated at this stage. 

The joint land and capital constraint is certainly important. Limitations 
on the acquisition of land imposed by inheritance practices, uncertainty 
in the land rental market, inflated land prices be,,,aise of nonfarm de
mand, and traditional fiamily ties to land are com poi nded by credit and 
capital constraints. Most small farmers do not have access to formal cred
it, the government has given low priority to credit lines for land pur
chases, and Portuguese fiarmers, especially those with limited land, seem 
to have .. strong aversion to credit. All of these constraints limit the ability 
of small f*raners to expandI lirun size. 

The possibilities of, financing l:d acquisition and new technologies 
from fiurm income also are extremely limited. Estimates of the annual 
family cash income for the three snall form systems range from 62 contos 
($US 56o) fbr the small traditional ftarm to 122 contos ($US i, ioO) for the 
small milk farin. Although small northwestern farms are highly self-sufll
cient in fod production, family censuimption expenditures Conservatively 
required at least ceonto ($US 9. mo) per week in 1983. Given this assump
tion, the representative small farm fIonilies had from 10 to 70 contos left 
over for investment. In 1983, an average-quality pregnant heifer cow cost 
about 6o contos and a calf' sold fbr 15 contos; agricultural land cost much 
more. 

A cow thus cost more than the notential annual savings from agriculture 
by many small farmers. Without reliable sources of credit or substantial 
oil-farm income, the possibilities of*expansioi are severely limited. Land 
rental is a possibility, and many farmers do rent small plots of land. 
However, the possibility of expanding available cropland from Ihectare 
to 3 hectares on the basis of' rented land is unlikely. Land rents, which in 
1983 averaged about 23 contos per hectare in the Northwest, varied 
widely, depending oin the size, location, access, and quality of the plot. If 
planned or unplanned consumption expenditures (for example, unex
pected medical expenses) were much higher than I conto per week, the 
ability to invest from firm income would Ie completely foreclosed. For 
these reasons, ofl'-larm income is almost a necessity fior the survival of 
small farim families in the Northwest, especially those on small traditional 
farms. 

The only other source of* farm income that appears to ofler the small 
farmer a chance for expansion and modernization is fbrestland. Two pos
sibilities exist. Farmers can harvest their timber and then reforest, or 
they can convert their fbrestland to cropland. Both alternatives have their 
limitations. Timber is available only after a long period of waiting, and not 
all fbrestland is suitable for cropland. I lowever, as demonstrated in chap
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ter 9, this strategy has been fbllowed by some small fhrmers in the 
Northwest. 

Nonfarm sources of' finds for expansion and modernization of agri
culture come primarily from local, offhirin employment and migration.
The importance of these sources of' funds has been discussed in chapter 9and by Pearson, Monke, and Avillez (1985) and Fox et a. (1984, 65-72).
The 1983 survey of 198 farms in five northwestern parishes fbuMd that 37percent of' the furmers investing in agriculture had access to emigrant
remittances; nearly pl)ercent of all emigrant-influenced households had
made major investments in agriculture during the previous five \ears(Fox et al. 1984, 67-68). Local merchants and prot'ssional people alsoinvest in agriculture by developing hobby, or part-time fiu'ns, Some with 
modern technologies, but fiw of, these types of fiirins exist.

The ability to expand and modernize in milk production is limited bythe policies of'the milk cooperatives and unions. For a number of reasons,
the collection of' milk fbr processing has been limited to the coastal zone(Langworthy 1986). Consequently, fbr traditional fitrms that lie outside
that zone, the possibilities for milk specialization are virtually precluded.
Community action is required to establish a collection post or a collective
milking parlor. Private parlors established a long distance from the localcooperative have difficulty getting their milk picked up. Although consid
erable geographic expansion occurred (hiring the 196os and 197os, greater coverage has become more difficult in recent years because the unions
have attempted to concentrate their activities and discourage the estab
lishment of' new collection posts and collective milking parlors.

Another way to interpret the results in Table 10.4 is to consider thedegree to which resources, especially lal)or and some cap~ital items, aretrapped in small-scale agriculture. The implication of trap. - resources is
that the opportunity costs used to evaluate fiunily labor an., , ;ed capital
do not apply in all cases. For example, the opportunity cost of' female

labor at Esc 62.5 per hour in 1983 might not be relevant to many,women
working on small fiurms. Local jobs paying that vage are not always avail
able at tile time some women desire to work. The number of' local jobs

available at the opportunity wage 
 might not be sufficient to encourage
women to take the risk of entering the job market. Age and health condi
tions also would make the actual opportunity wage much lower fbi' manywomen. Family values and customs could prevent soime women 'romE
entering the wage labor fhrce. The fict that children provide part of thelabor included in the budgets also contributes to the overvaluation of'labor measured by average opportunit. .:osts. If the actual opportunity
wage for children could be estimated, it would be much lower than the
imputed wages fbr the jobs they perform. All of these factors exist to some 
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extent ill the Northwest and contribute to maintaining labor on small 
farnms, where the returns are significantly below the average opportunity 
costs of labor. 

Another dimension of the lab,,r question concerns totaltaili inco me. 
If all members of' the family inust leave the ftrm in order to seek full 
opportunity costs for that part of their labor employed in agriculture, total 
fainilv income inight fid. This decrease il ie,ncme is particularly likely if 
some members of the finily, usually adult males, have local ol-failrm jobs. 
Following migration to the city, oily one or possibly two members of the 
familv would be employed. Moreover, tile fitmlily Wouldl have to give op 
the sign ificant ani ninis of, find it normally produced. For these reasons, 
single adults account for most ,of the migration and emigratiol. Ihese 
labor market constraints also slow tile rate of expansion in fir'm size by 
causing the maintenance of' tIany small-scale units. 

Certain capial items, sucli as the oxcart, tile wooden harrow, the tradi
tional plow, and the siiIgle- row 1hai Id-d rawn plantier, essentially are fixed 
ill traditional agriculture. Their value iin the more modern systems is iiear 
zerio. Since these ixed inputs last fiWl111a1y years, Ially faimers are 
UnowilIing to abandon theill, an(1 they (ontilulle to practice traditional 
agriculture with its apparent low retur oil investment. 

When consideration of thile numero s Costraints ,l expaisitn is cotii
biiled with the fixity of s,,ne types of lalbor and Capital, it is possible to 
explain the wide variations iin returns exhibited in Tal)le 10.4. At the same 
tine, a remarkal le nunler of' technical innovations have traisfbrmed 
parts of*northwestern agrieulture during the past twelitv-five years. Most 
of these innovations, however, have occurred in the coastal zone and have 
allowed small traditional fa 's to evolve into small milk frtms, the path of 
change that hlas filed the least constraint and that has been fostered by 
governmeint policy. The poverty of the large number of' reinaining tradi
tional farms suggests that this transformation is far fi'oii complete. 

Summary and Conclusions 

A model of technical change iin northwestern agriculture was developed 
in this chapter. The model is based on technical changes that have oc
curred during the past thirty years, especially in milk production. The 
transition of' a large numI)r-ofifa'11s from traditional production technolo
gies to more modern systems has followed two paths, idenitified in the 
model as horizontal and vertical. ''lu e horizontal path involved moderniza
tioii and specialization without change in Caru size, whereas the vertical 

path involved both modernizati,,n a an iincrease in firn size. The hori
zontal form of*technical change, illustrated Iy the emergence of*the small 
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milk firm, has been the more prominent path of modernization in the 
region. Land, managemnent, and capital constraints have limited the abil
ity of firmeirs to increase the size of' their Ftirnis. 

The model was tested nsing 1983 data Oh six representative whole-farm 
systems-fonur fbr milk and two for wine. These systems were defined to 
represent different points along the horizontal al vertical paths of' tech
nical change. The'y are also representative of existing flIms ill the region.
The results of' the analysis of the represenItative systems demonstrated the 
econoi ic forces mlderlying past technical changes, especially in milk 
production. The more modern systems clearly outperformed the tradi
tional systems, and the larger representative fin'ls had greater profits per 
hectare than the small fhrms. 

The poor relative performance of the small-scale firners was explored 
illterms of*the constraints limiiiting their ability to increase firm size. For 
many of' these firmners, limitations on the acquisition of' ahnd imposed by 
inheritance practices, umcertainty in the hand rental market, inflated land 
prices because of*nonfa'n demand, and traditional ftm ily ties to land 
were compounded by credit and capital constraints. The lack of access to 
fbrmal credit, a strong aversion to any firm of' credit, and the limited 
ability to finance land acquisition fromi tir'm income have inhibited in
creases in firn size. Of-linm income fi'oi'i emigration or local ein
phoyment has provided fulods for expansion and inSome Cases is a necessi
tv fill tile s'vival of' small fir'm foii ilies, especially tIose on traditional 
firms. Finally, a tumber of reasons were offered to explain wily part of' 
the laborm ai Capital in agriciltire is trapped in smiall-seale tinning. The 
result of' the economic incentives for change has been fiirly rapid tech
iical change ill agriculture but limited structural change. 
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11. 	 Future Technical and
 
Structural Adjustments in
 
Northwestern Agriculture
 

by Roger Fox and Timothy J. Finan 

The farm-level technical and structura! changes discus.ecl in the previous 
two chapters were associated with faumers' reactions to the expected 
private 	profitability of .he principal agricultural activities in the North
west. Changes in private profitability, in turn, reflected changing market 
conditions fbr material inputs, factors of production, and outputs, all of 
which 	have been influenced significantly by macroeconomic policies and
commodity policies. IInthis chapter, the whole-f arm analysis continues 
with an 	 investigation of' future private profitability under expected EC
and Portuguese policies. Social profitability and the explicit effects of 
policy on tile six representative fhrins are presented fbr the base year
(1983) and fbr selected years during the transition period (1986, 1991, and 
1996). Implications based on the results are derived on an aggrega!e basis 
and fbr certain affected groups of' firmers. Alternative strategies and pol
icies fbr addressing the niost severely affected groups are evaluated. 

Private and Social Profitability, 1983-96 
The commodity system results have been aggregated to represent

whole-farm private and social profitability through use of' the methods 
piesented in chapter 2 and the activity weights established in chapter 10.
The results, which are based on final product values (for example, escudos 
per kilogram of' cheese), are presented on a per hectare basis in order tofacilitate comparisons among the representative whole-fhlrm systems
(Table II.I). Because of' the importance of' the milk activity in the whole
farm milk systems, the results in Table Ii. are similar to those presented
in chapter 8. For the modern wine grape farm, which specializes entirely
in grape production, the results are identical to those in chapter 8; consIe
quently, less attention will be given here to that system.

The presentation of' private and social profits and of' the net effects of,
policy at the farm level implicitly assumes that all the profits or losses and 
all the subsidies or taxes accrue to the finriners. The profitability of' the 
postfarm activities (transportation and processing) is thus For thezero. 
whole-fiarm systems in the Northwest, this assumption is realistic. For 
some of' the commodities, such as corn fior grain, potatoes, and traditional 
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TABLE i i.i. Pricateand Social Costs, Reveues, Retu rns, and Ne Policy/ 
Effes fir S'x Representative Whole-Farm Systems inthe Northwest, 1983-96 
(in Thousands of Fvcudos per lectare) 

System P'rivate social Not 
and Total Total Ietiris to Lanid TA Total IthtIniS to Ind Po,.'
Ylear (Cosis R~ewnlics and Mlanagement Co(st' lus Effi_.s]hI.%v, and( m.allag'.111cnt 

Small Traditional 
1983 271 2:31 -40 310 177 -1:33 +93 
1986 264 22-4 -40 298 160 -138 +98 
1991 27'S 208 -70 312 208 -104 +34 
1996 294 193 - 101 327 193 -134 +33 

Small Milk 
1983 401 -408 7 4-44 246 -198 +205 
1986 391 396 5 428 208 -220 +225 
1991 411 339 -72 445 339 -106 +34 
1996 433 294 -139 466 294 -- 172 +33 

Medium Milk 
9w3 577 751 174 695 388 -307 +481 

1986 593 7'3 140 576 323 -353 +493 
1991 598 596 -2 6i3 596 -77 +75 
1996 609 501 -108 682 501 -181 -73 

Large I Iill: 
1913 604 778 174 743 373 -370 +344 
1986 627 760 133 723 300 -423 +556 
1991 628 665 -2V 714 605 -1(09 +86 
1996 636 497 -139 719 497 -222 +83 
Small Wine Grape 
1983 418 398 -20 476 348 -128 +108 
1986 410 395 -15 462 336 -126 +111 
1991 425 377 -48 476 377 -99 +51 
1996 441 362 -79 492 362 -130 +51 

Alodera Wine Grape 
1983 453 698 245 547 698 151 +94 
1986 451 698 247 537 698 161 +86 
1991 455 698 242 541 68 157 - 86 
1996 461 698 237 546 698 152 +b5 

P0
{]':]ES tv, lln ISlilmatvs'.
 

'Plus+)(.ulsS lulsidyv 

wine, all of the processing activities are (one on the farm and only minor 
costs are associated with off-fari transportation. Fo: the other coin
modities, such as milk and (luality wine, the transportation and process
ing are provided by cooperatives, which- reprcsent, in theory at least, an 
extension of farmer ownership to nuonfarm production -,I(l, consequently, 
participation in nonfarm profits aond losses. Iowever wlhc n all or part of 
the private losses of the cooperatives ae absorbed by the government, 
the assomption breaks down; in ettect, the cooperative members receive 
ianadditional sul)sidv. The extent of, this fbrm of subsidization is not 
known. 

Tihe degree of' subsidizacion of' the whole-fiarm systems in th,. North
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West is expressed il the estimates of' tie net cduhcts of' policy (Table I 1. 1).
In 1983, tile major portion of t1.1se transfers was associate(d with product 
prices, especialiy for chetse. For examl)C, -9 )e(rcent of thile 205 ('OlitOS 
per hectare suoi)sidV to tihe represenitative small inilk firin ill 198:3 Was dlle 
to the diflrence I)etween private and social (world) product prices; fll'
therniore, 94 percent of' this (liflere ince was associated with protective 
policies that raisc d domestic cheese prices. A sinilar sitiation ('xisted for 
the medium and large milk fitrills. lIe remainder of' the transfe'irs, those 
not lepresented was toby product pr waes,due Portugal's interest rate 
policies and subsidies oi certain tradable ilpluts, such as andfertilizer 

Illixed fteds (see chapter 8).
 

The extremely high level of' subsidization of the representative medium 
anl large milk tiil'm systemis in 198:3 is deni1istrated ill Table I I. 1. The 
subsidies represente(d 64 and 70 perccnt of tile total private revenues of 
these systems; on a per hectare basis, the tiansf irs were greater than the 
total pri'ate re\ enltles of the small traditional, sinall milk, and small wine 
grape farim systems. On a per rillmbasis, tile diflie'ellces were even 
larger. For example, the 3 hcctdre Medium milk fhrin system received 
subsidies that were seven tiies larger than those finr the I hectare small 
milk u'm systens. These difleremices are closely associated with the high
er levels of' milk pr((hctioni on the larger tii'n s. 

Tbe 19S 3 private returns presented in Table ii. 1 fIllow the pattern of' 
the Il,'ii-level r'esilts given ili Tal)le 10.4. Il 1983, the sal I traditional 
and small wii e grape fhrm'nsystems showed losses while the remaining 
representative firlims \,'e".' profitable. Ani absence of' government support
would have iath these two sniaf 4ai'm1'systems even more uiprofitable
 
and would have resulted in private losses fior all but tie ,iiodern wine
 
grape fa'i S"'stciI. Furthermnore, without govcnilnent support, tile per

hectare and per fim losses would have been largest for the medium and
 
large milk fhrim systems.
 

With Portg al's en try into the EC in 
 1986. the expc. ted profitabilitv
situationi for all but the inolein wiie grape fami systei n starts to deterii
rate. As Portuiguese prices fior cheese and corn art lowered ill order to 
harmloi_', with EC priccs b' the end of' first phase of' tihe transition 
period (199), real total private revenues will di.lcliie ra)idlv f)r five of'
the representati' frmiurns. From 1983 to 1991, the expectd i'eihctions in 
real total receipts for the representative small traditional, s;mall milk, 
medium milk, large milk. and small wi'e grape far'm syst'els are io, 17, 
!., 22, and 5 percent, i'espectivelv. The grcatCr the specialization iii milk,
tile larger the absolute and percentage decline ill total i,'in receipts. Real 
total revenues will continue 1))to decline fi'om to( 1996 ill accordance 
with the projected decline in real EC prices lbr milk and corn. 
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At the same time that revenues will be filling, costs will l)e increasing 
slowly, primarily as a result of the anticipated increase in agricultural 
wage rates. The majority of tie farm systems in the Northwest thus will 
be caught in a classic price-cost squeeze, and by 199i all but the modern 
wine grape farim system have will have negative returns to land and 
management. The expected private iosses will be even larger by 1996, 
and although the inedium and large milk ftarm systems no doubt could 
survive under the projected 1991 conditions, the situation by 1996 ap
pears to be intolerable for all milk producers unless the price situation 
changes, cost-reducing innovations are adopted, or new transfer (subsidy) 
programs are introduced. 

To some extent, the assumption of increased agricultural wvages for the 
three representative small farmn systems is artificial, since mlost of the 
labor is provided by the farm families. Returns to lhmilv labor on these 
farms actually will decline, and there will be considerable pressure on tile 
farm tEnnilies to look lbr other agricultural activities or to get out of agri
culture. For example, under the assumption that all of the unskilled labor 
used on the representative small milk farin is itmily labor, the return to 
family labor (including management) and land will fall from 181 contos in 
1983 to 109 contos in 1991 and 58 eoitos in 1996. It is unlikely that many 
small milk trmers will continue to apply their two basic resources, land 
and labor, to the aetivities that currently are comprised ill the representa
tive small milk fhrm. 

With tie harmonization of Portuguese and EC output prices ill 1991, 
the level of sumikdization of the milk and small wine grape farmn systcls 
will drop substantiall' (Table ii. i). The net transfiers that remain after 
1991 will be due to the continued interest rate subsidies on capital and 
minor subsidies on tradable inputs, which together will more than offset 
the taxes on skilled labor. Although the real Euro-social output prices wxill 
be higher thanl the world prices used fbr social valuation ill 1983, the milk 
and small ville grape farm systems will continue to be socially unprofit
able during the second plhase of' the transition (1991 -96). 

The one bright star on the horizon is the modern wine grape fiim 
system. Ilowever, as explained ill detail in chapter 8, the scope Ibr expan
sion of' thi,. agricultural system needs to be considered with caution be
cause of' the current ELuroplean surpluses of' wine and the (lifficult cash
flow lproblem associated with the conversion fiom the small wile grape 
system to the modern wine grape system. Nevertheless, the re'csults illus
trate the potential benefits of' illcreaillg tile proportion of' white vinho 
verde. Since the private costs per hectare for the small and modern wine 
systems are about equal, the greater profitability of' the modern system is 
derived from the higher output price fbr white vinho cerde. 
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Aggregate Impacts and Implications 
The previous s,'ction of the chapter clearly indicates the diffieult future

for five of the six whole-hirn systens that represent a significant portion
of the agricultural activities in northwestern Portugal. Selected data f'oin
the milk cooperatives, a study of the vinho verde region, and Ministry of'
AgridLltur, reports ficilitate estinlation of the regional impacts.

Data for 1982 fi'om the A(RtOs union of milk cooperatives illustrate thesituation in the Entre l)oiuro e Minbo region just befre the base year of'
this study. The union processed milk and provided other services to 31
local cooperatives with a total Of 28,643 nenmber fl'ms. These firms
represented about 43 percent of the total fhri s in the region consisting of' 
more than 1 hectare (INE 1979). In 1982, AGOS received 212.5 Million
liters of' milk front its Ilnibers aid 3.4 Million liters from 425 non
member producers (AG.os 1982). The milk was received f'omit collective
milking parlors, )rivate milking parlors, and Ilcal collection posts (where
individual producers bring their milk, usually on foot, fir centralized 
pickup).

The data in Tablel 1.2 indicate the imIlportance of the three sources of
milk received by A;ROS in 1982. The collective milking parlors provided
40 percent of" tile milk and represented :35 )ercent of' tile priducers.
Average annual production pcr cow anld Ipr producer was 3,544 liters and
8,511 liters, respectivecy. The average nuiller Of cows per producer was
2.4. Thereinie, the AGROS ulenIbers who milked their cows at the collec
tive milking parlors were, oil average, very similar to the representative
small milk firmers; they averaged two cows per htlr and 3,400 liters of' 
milk per cow per year. 

TABLE 11.2. Milk Production Data for Afeynbe; of the A;ROS Union of
 
Cooperatives, 1,982
 

Iteij Milking 'arlors Collection 
Collectivt Privatv Nsts 

Number of parlors 480 1,2351I, -Number f producersNumber of cows 9,913 1,235 17,49523,809 n.a. n.a.Milk production (in thlousands of liters) 84,372 53,973 74,154Percent of total production -10 25 35Percent of total prodtcers
Production per producer (in liters) 

35 4 61 
8,511 43,703 4,239 

SulL'ir:E Ul.ilicldas ((loperatis dis Prodtctores de Leite de Entre )ouro e NI1riih(A; Os). ll'tooc e contas
(Portas ?roias 1JS2).'Not ltprtsnited expliitlv il id AGIcicisreport; derived iv subtraction clithe cillcitivi' and irivate parlor figires
f-(lill itils.vhe 


hicludes 5 p6parlors with refrigerated storage and 675 without
 
- = lotapplichbl..
 
I.ha.= IIccavailabl..
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The 1,235 plroducers With )ri'ate milking parh)rs, representiilg 4 per
cent of' the A(;ROS nIelhbers, delivered 25 etrcelt of' the milk (Table 
11.2). Their average ainnual plrdtiction of 43,703 liters per prodlicCr Was 
close to the 48.00 liters attribllted to the representative medium milk 
thiril. This group includes a f ,w large milk producers as well as a number 
of producers with lower output than that of the hypothetical medium milk 
farm. 

I1 1982, the MaJOritV of' the ilenllbers of A(;os (i1 I)erc'enit) delivered 
their milk to local collection posts. These firmners, \\,ho miiilk their cows by 
hand, delivered :35 percV'nt of the milk pIrocesse(d by A(;1()S ('able 11.2). 
Their annual p)roduiction per fia'm Was 4,2:39 liters, albOlit Ole-h alfI of the 
average for members who used the collective parlors but over twice the 
average prodiction tfr tile represeitati'e small traditional and small \\'lile 
gra)e farmls (2,000 liters per filrm ). Some of the producers who deli\'ered 
their milk to the local co llection posts had characteristics similar to those 
of the representative sinall inilk fi'ns. lowev'er, many of' these farms 
reseIbilled the traditioiial milk and wine grape kir'ns. 

The AC;IOS data suggest that il, the Entrc l)ouro e Minlio about 75 
percent of' the milk production and 96 percent of the milk producers are 
associated with small till's similar to the small traditioial, small milk, 
and small wine grape furns used in this stud\'. OnyI' 4 percent of' pro
ducers fail withlin the range of the representative ilmedium and large milk 
farms. Furthermore, the region's imilk producers are concentrated iii the 
narrow coastal zone that extends a nlaximillu of 30 kilometers fron the 
Atlantic Ocean. 

Although the dala from the Beira Litoral are not so complete, the 
picture is quite similar to that of' the Entre Douro e Miniho. lit 198o, 
about 3(,000 milk producers constituted 29 percent of the farms of' more 
than I hectare in the region (INE 1979; MACP-B1 1983, 9). Production in 
the Coastal zone, which represeited 97 percent (if the region's milk pro
duction, was 227 illioii liters in 1980. There were about 67.00) cows ill 
the Beira Litoral. Production per coAw was :3,389 liters, almost identical to 
that of' the representative small milk tin'ms. The're were 2.23 cows per 

Producer, and the av'erage pr)o(lucti(in per producer was 7,569 liters. 
Consequeitly. the averages for the Beira Litoral ar( similvr to those fbr 
the representative small milk filrms even though there is 'oisiderable 
variation around these averages. 

lData fr(t One of' tie large milk cooperatives in the Beira litoral, 
PROLEITE (Cooperativa Agricola de Produtores (Ie Leite do Centro 
Literal), give a indication of the variations in filum size aid milk produc
tioil. Ill 1983, tile 5,000 illeilbe's Of' PIOLEITE had an average Of' 2.2 
c,)%vs, virtually the samne as the regional average, but production per cow 
and per producer was 'oilsiderab]y higher than the regional averages: 
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4,472 liters per cow anld 9,754 liters per producer. The 156 producers 
with private milking parlors were 3 percellt of'the memlers blIt owned 20 
percent of' the cows, or ail'average of 14 cows per producer. As in the 
Entre )ouro e Minho. PIIOLEITE members with private milking parlors 
were, on average, similar to the represeItative mediun milk farms. The 
remaining 4,844 milk pJrodIlciuIg Inenlllers of 'OLEI'I'E delivered their 
Milk tilo119ugh 2:39 collective in ilking parlors and 5o collection posts, they 
had an average of 1.8 cows per producer. hi 198:3,70 percent of the cows 
oWied by POLEITE nl,lhl)ers were milked in collective milking parlors. 

It is clear fi'om the Entre Douro e Minhlo and Beira Litoral data that 
medium and large Inilk fCrlms represent only ablout 3 to 4 )ercenlt of' the 
producers but account fr 25 percent or more of' milk pro(duction. The 
remaining production is provided Ibyvapproximately 56,700 s,I all firms 
with about 2 cows per farm. This group of small milk producers N ill 
extreme jeopardy as a result of' the impending policy changes brolught 
about by Portugal's entrance into the EC. 

The production of* grapes in the tinho cerde region occupies about 
74,000 hectares, Or) approxi imately 26 percent, of' the agricultural land area 
ill tile region (C1'vv 1984, 28). Tile tinho retrde region is almost entirely 
in the Entre l)ouro e Mi lo only small portions of it extend into tl," 
Beira Litoral and the Tnis os NMontes. Average total wine production for 
the five-year period 1977-82 was 466.3 Inillioin liters. I1ome conslIllption 
is estillIated to lave utilized 38 percent of this production, and slightly 
over 35 percent of the total production was marketed directly fi'om pro
ducers to retailers or consumers (c\'nm'v 1984, 7). (:onse('fuIentlN', only 
about 27 percent of'the Productiol was inarleted tilder the control of' the 
CVlVV, and overi half' of this wine (58percent) was sold within the vinho 
verde region. Only 5 percent (f' regulated production, or about 1.6 per
cent of total production, entered the export market. 

In 198 3 , tile twenty-oIne witte cOO)eratives ill tile ti11o verde region 
had 6,584 members, representing alboot 3 peicent of' the 212,ooo wine 
grape producers ill the region (MIenldes 1985, 20). Tlhe cooperatives prO
duced 16.5 percent of thIle regulated inho erde production,c Or 4.5 per
cent of the total production, betVeeIn 1979 and 1983; :36 percent of their 
production was white vinho re'de and 64 peIcenlt was red. Conseqlently, 
the proportion of'white to red tinho Verde actually produced by the 
cooperatives was considerably less than what was assulined fbr tle repre
sentative modern wine grape fari'nlS (81 percenIt white, 20 percent red). 
But this assumlption was made purlposeflilly, to reflect the trend to in
creased white vinIo verde production. For example, in the regulated 
market, the proportion of white vinho verde went fi'o1 22 percent in the 
perio(d 1962-67 to 51 percent ill the Pleriod 1977-82 (CV\'RV' 1984, 10). 

The grapes not processed by the cooperatives are processed by private 
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commercial wineries or by individual producers. In 1y8i, tile cooper
atives and the private commercial wineries prodlcd 13.9 an(I 19:3 per
cent, respectively, of the regulated wine (c:'lvv 1984, 35). About two
thirds of the regulated wine was thus produced by individual grower
producers. 

A nmajor concern of' fthe cooperatives is that tlhe\' have a great deal of 
underltilized capacity fbr making and bottling wile. From 1979 to 1983, 
the avera;e utilization of their wine-muaking capacity was 50 percent; the 
utilization of their bottling capacity was even 'ss-17.8 percent in 1982 
(Nlendes 4,4..,5). This excess capacity, reflecting the (difliclIty that 
wine coopjrati!vts have had in attracting members, increases the fixed 
costs per liter fi' making wine from grapes delivered by current nlenl
bers. It is perhaps one of the reasons that 25 percent of' the mlenmlbers of' 
the wine cooperatives did not deliver any grapes to the cooperatives 
during the 198o-82 seasons (derived from data in (\'iwv 1984, 36). 

The grape and wine production averages per producer in tile vinho 
verde region, as deterlined by a survey of' 44 percent of the producers, 
are quite similar to the averages fbr the wine grape activity in the repre
sentative traditional, small milk, and medium milk whole-farim systems. 
The avcrages fOr the 152,000 tinho vcide producers surveyed were 2, 171 
sllareimeters of' grapes and 1,:351 liters of wine per producer, compared 
to 2,ooo square meters of grapes and 1,65o liters off wine in tile model 
systeills (CVu'RV 1984, 29). Yields oi the model farms are therefore higher 
than the average fr'om tile survey. 

The representative small wine grape farn that hypothetically has its 
grapes processed at a cooperat:ve has 4,000 s(Iliare leters of grapes and a 
total production of 3,3o0 liters of vine, g)o percent of' which is red vinho 

verde. Its total production is abolut 15 percent less than the average wine 
producti:m per cooperative memlir (3,915 liters) who delivered grapes 
from 198o to 1982 (CVm\'\V 1984, 36). The cooperatives produce a smaller 
proportion of red 'inho verde (64 percenlt between 1979 and 1983) than 
do the model fil'm. 

Data are not available to determine the distribution ofkwine cooperative 
menbers by size offarm or by volume of wVine production. Consequently, 
it is not possil)le to estimate the aggregate numlber of' farms that are 
similar to the representative small vine grape an(l moderl wine grape 
farms. The opinion of technicians finliliar with the cinho verde industry is 
that a very sm,,ill proportion, perhaps less than I percent, of' the cooper
ative members have grape farms similar to the modern wine grape farms. 
In addition, a few individual producers who process and bottle their own 
wine have adopted the modern wiIc grape technology. The important 
point, however, is that the cooperatives account fbr only 4 to 5 percent of 
the total vinho verde production, and therefore the vast majority of the 
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production still comes friom mixed farms ownsmall, that process their 
grapes. In this study, these firms are represented by the small traditional 
and the small milk tiarms-fiaris that ftace a difficult future within the EC. 

Potential Adjustments 

Farmers will respond in two ways t( the anticipated changes in their 
economic well-being. The ' ': b)e forced to seek structural and technical 
solutions to their probi(,ins. The structural solutions involve changes in 
farm size and migration and improvements in inf'astructure. The tech
nical souitions include new technologies for existing crop and livestock 
production, changes in crop mixes, and the introduction of new crops. II 
reality, these changes occur jointly, and in the future they will determine 
the characteristics ofagriculture in the Northwest. This section discusses 
the potential for and mnplications of somne of these structural and technical 
adjustments. 

StructuralAdjustments 

Given'the aggregate estimates of the regional production of milk and 
wine, it is possible to make some simple calculations about tile impact of 
changing the structure of' farms in the Northwest. For example, in the 
Entre Douro e Minho, if all the milk processed by AGROS had been 
produced by fi ns with average production equal to that of the represen
tative niedliumIuilk fiurm, only 4,500 frms would have been needed in 
1982 (assuming that tile distribution about the mean was normal). This 
number is 15 percent of the actual iiumber of dairy fhirms that delivered 
milk to AGROS in that year. A similar estimate ftr the Beira Litoral indi
cates that about 4,700 milk producers wouild have been needed to pro
duce what 30,000 producers actually delivered iin m98o. 

The implications for land use are also significant. The 9,2oo dairy farms 
(4,500 in the Entre )ouro e and 4,700 inMinho the Beira Litoral) that 
could have produced all the milk in the Northwest would have required
27,600 hectares of cropland to support their cows. This amount of crop
land is about 47 percent of the estimated 59,0oo hectares of cropland used 
for milk )roduction iin the early 198os (the estimate is based on 59,068 
producers using an average of' hectare to maintain 2.2 coVs per pro
ducer). Because of' higher production per cow, the umml)er of' cows re
quired also would have decreased, hut only b)y 13 percent. If this hypo
thetical structure were to belone reality, solne of the "excess" land and 
labr could be used for additional milk production for the growing de
mand, fir other agricultural products, or for nonfarm activities. The me
dium milk farmn, which has been identified by Ministry of' Agriculture 
officials as the ideal dairy farmn for the Northwest, is also the best pertorm
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er among the representative milk firms illthis study. But transition to a 
structure based on average dairV f'arMs with :3hectares of land and 1 

Cows implies link(or adj uist Ients that are not likelV to occr ifthe near 
future. 

Adjiistments in the wine industi-v toward production systemn1s similar to 
the modern wine grape system also imply a major restructuring of agri
culture in the Northwest. If the average Uinho rerde grape ftin in 198:3 
had had 2 hectares of land and had produced the equivalent of 15,000 
liters ofvine, the 1983 outp t ofroi4ho verde could have beei supplied by 
30,400 prodlcers rather than tie :zl',,ooo who actually grewv wine grapes. 
VinIo t'erdC grape product ion then would have required a total of 6o,8oo 
hectares ratile r thial tle 74,ooo hectares ill production in 1983. Cur
rently, to match tilt' production of the modern wine grape systems, the 
proportion of white vIinlio erdce would have to increase substantially, and 
tile regulatio'- and marketing of high-quality wines would need to be 
expanded enormotislv. Such major changes are unlikely, even during the 
ten-year transition period to full EC membership. 

Implications for labor use anid iligration also can be derived using the 
hypothetical structures for Imilk and wine production. If tile approx
imately 50,00 milk producing flllili('sw)o would be displaced Iy tile 
medium milk structure had six members each, :3oo,ooo people would be 
affecte'd. Assuming that o'e-half of these people staved ill tile rural areas 
to provide labor oil the larger milk tarms, to contiu itorming, or to 
retire, migration or of-fairm employment would have to sIIoI)rt 150,000 
people. Tlis umi)ter is iot excessive ill vieW of previous migrations fronl 
the Northwest, but the impact would be concentrated ill tile coastal zole, 
where most of the milk is produted. Fortunately, the coastal zone also hias 
a higher concentration of industrial and commercial businesses, which 
represent a potential source of employment for rural rtesi(('ilts;, often 
without the necessity of' migration. 
When the wile data are analvzed ill the same manner, tile situation 

becomes more alarming. A decrease froml 212,000 to 30,400 ioM verde 
producers implies over i million aflected persons (181,6oo times 6) and 
poteIntially over 500,000 Migrants. lHowever, there art' several problems 
with tilis simple calculation. The structure and teclhology of the modern 
wine system are so different frolml those of tie existing systems that it is 
unlikely that tilt' new system will be adopted widely, at least ill tile 
foreseteable fuituire. Also, many of'the wille grape filrms produce milk, so 
tie adjustment process must be treated jointly fbr these prodcuers. For 
examlle, it would be erroileolis to total tile nmber of'aflected milk and 
wine producers (50,000 )luIs 181,6oo) to obtain all estimate of'the num er 
of farmers affected by the hypothetical changes ill milk and wine produc
tion. Nevertheless, these estimates indicate the maximum nmber of 
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affctel faillms i 1( tile acddi tional ,igra ,,i acio (al )ove that occurring to 
commlodate current rural population growth) that would result if' rapid
structural and technuical cliajige were to occur ill tile milk and wine pro
ducing areas of' tle Northwest. 

Technical Adjustments 
Structural adjustiiients w\'ill it doubt help transfbrm northwestern agri

culture and will pro'idet a partial solution to some of the anticipated 
probhlems associatecd with Portugal's eintrance into tile EC. Technical adjustilelts, however, will also have to occur. The analyses of'the represen
tative fll-ms assumeIto technical changes during the transition period;
therefore, tihe need aaId potential f'or technical change ulist I e discussed 
separately. 

A trausition from thle small traditional to ihie small milk system repre
sents important technikal c-'hanges . The diflerences ill profitability ofthese 
two systems v'erifies olle of the strong motivational filctors for tle histor
ical switch fro ii small traditioial to small milk systems. Hlowever, the 
strength of this motivation decreases rapidly with EC Iemlbership; the 
small milk system w\'ill gc from about a breakeveii position ill 1986 to 
IOSSCS ,'" 21 and 47 perceiit of' total r'ceipts by 1991 and 1996, respec
tively. By 1996, the relative losses of the two systems will be about equal 
(47 perceilt for smalli milk systems and 52 I)ercent for small traditionialsystems). It is unrealistic to expect firnilers to switch frtom one losing 
system to another. 

Yield Ilprovements 

The possibilities for yield imlrovements oi small inilk flurms to make 
them profitable appear limited. With no changes in total costs, niilk yields
would have to increase firom :3.400 liters per cMW per year to 4,677 liters ill
1991 and 6,540 liters in yj96 fbr the representative smiiall milk firin to 
break even. Since total costs would certainly increase, these breakeven 
yields, which are already greater ttie yields for thea n mledium milk 
system, would have to be even higher. It is Ilikely that small m1lilk 
producers will be able to attain these yields; other adjustments will be 
required. 

For the nedium milk firin , technical change olers smile promise for 
maintaining private profitability. Uiler tile same assumptiol cf colstant 
total costs, breakeven yields ill 1991iad 1996 W\'ill be 4,020 aiid 5,225
liters per cow per year, respectively, coMpared to 4,000 liters in the 
original analysis. Attaining tile breakeven yield fir 1991 is certainly possi
ble, but reaching the 199)6 level vitlh constant coststotil ii)Iplies a 23 
percent reduction iil real per unit costs ofimilk production and processing. Such a cost reduction is unlikely. A similar situation exists for the 
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large milk facrm, suggesting that ill the 199os simple yield increases cannot 
he expected to solve the prolems confrionted by milk producers. 

Changles ill Crop Mixes 

In addition to seeking more 1roi tal le technilloliCs, farmers also 
change crop mixes in response to changes in relative profits. Adjustment 
to EC rules and regulations will after the relative prices and profits of the 
basic coin ohodities produced in the Northwest. Within the representati'c 
ftns, potatoes will bectoe relati lv more profitable during the transi
tion period. Moreover, increasing the proportion of white to red vinI o 
Verde can result in a higher blnd prie for wine if' the grapes are pro
cessed in a cooperative or private winery with good quality control. 

Knowledge of these possibilities was used to specify hypothetical changes 
in the crop mixes for loui of the six representative f1rms. No changes 
were made for the modern wine ftlil because it maintains high profits 
throughout the transition period. ll addition, no changes were anal\zed 
for the large milk ftrm Cbecause it produces only milk amd potatoes, and 
any realistic changes ill crop toix would reiutirc substantial niodificatioti of 
the fl'mn, with associated investmeit costs. 

For the small traditiotal, small milk, and small wine grape flioms, the 
areas devoted to excess corn and bleals (the amount not needed for milk 
production) ill the original cropi mixes were eliminated and, in the first 
two cases, were replaced with additional potatoes. As a result, the area ill 
potatoes Wetit f'roin 0.1 to 0.371 hectate tIr the small traditional f1in and 

from o. 1 to 0.443 Iectate It' the small milk ftarm. G rape production oti 
the small witie grapc f1r'i was expanded 'otn 0.4 to ,,.(it hectare. Fo' all 
four farms atialyzed, the proplo rtion of' red to white vinho \'itwas fixed 
at 60/4o amd the grapes W\eT processed by a cooperative witnery. The 
6o/4o proportion is clost to tlihe actual production of cooperative witieries 
in recetit Years (NeICdes 1q85, 1,o).No alterations were made itt the milk 
)roducing activi.ies of the fbur Ill-is. 

'Ilhe alternative crop mixes are compared with tit original crop mixes 
iii Table i 1.3. 1I1all cases, total reveinues aidl returns to land and toanage
menit are greater fbr the alternative crop tIiixes. Ilt two of the Cases, the 
mediui milk and small wine grape systems il 1991, returns change from 
negative to positive as a result olthe new crop mix. Also, ili y96 the small 
wine grape system is close to the breakexemn poinit under the new crop 
otix. Although improvettents iti returns of abolt 5o cotitos are realized for 
the small traditiomal and small milk systems, the ateratix'e crop mixes 
still cxlibit losses, and the lyq)(i losses arte firly large. ()ver all, changes 
in the crop mixes give encouraging results through l jl . If'the Changes 
were combined with modest teclhnicl improvements in milk production, 
all four of the representative ftrms could have positive returns to land and 
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TABLE 11. 3 . Private Costs, Revenues, and Returnsfor Crop Mixes in Four 
RepresentatireWhole-Farm Systems illthe Northwest, igg) and 1996 (in

Thousands of Escudos per Iectare)
 

SvlietI )riginll](Crop il : a[,ri,,ilt (lii Nhi (Change in
arid Ttail Total fit-turns to 1.4nil Tllal Total Ieloris to Laid ithtrois to LuidYear (osts lilv\us anid Manrrgrrrrrart ts urisC ... Ir ahd Malll;urrlllit aild "ianagtlnenit 

Small Traditional 
1991 278 208 -70 :371 :352 -19 +51
1996 29- 193 -101 387 340 -47 +54


Small Milk 
1991 411 339 -72 -488 465 -23 +49
1996 433 294 -139 509 -124 -85 +54 
Medium Milk 
1991 598 596 -2 617 626 9 +11
1996 609 501 -108 628 530 -98 +10 

Small line Grape
1991 425 :377 -48 514 529 15 +63
1996 4t41 362 -79 531 517 -14 +65 

%ot 'IIF.:Ill.'st Wall)estilllatie\. 

, From Tabhl11.1. 

management ini1991. The results clearly indicate the incentives that vill 
inotivate some producers to change their cropping systems. 

But how realistic are the hypothetical changes in potato and wine pro
duction? For the small wine grape fillril, which alreadt ises the Cooper
ative winery, expanding the area ill grapes antd increasing the proportion 
of white Ivili(o t'rd' varieties is reasonable and probalv will tccir in 
areas whose soil antd climate are fatvorable for q(uali,) Citdl( Verde,prodic
tion. The presence of a welI-managed cooperative or a good private \'it]
cry is anladditional prerequisite fior supporting thle expansion of' inlho 
terde production. Moreover, such atwinery' will need a strong narketing
capability, inchitlng the ability to develop and maintain export markets. 
Expansion of grape )roduiction on the sniall wine grape filins will take 
time )ecause farmers will have to inv'est ilinew ramadasor other support 
structures antd wait hir the iew \iles to r'each hill production (seven to
 
ten years). llowever, this alternative 
seems much more realistic than a 
major shift to tile type of system represented by the modern wine grape 
farm. 

Although the elia ig, in retnurns is nlot large, necdiui tirinisnilk could 
also change their wine grape s'stemis as specifield in the alternative crop 
inix. To do so would requirei al)andoning hoin \ ie iniigi , johiing a 
cooperative winer' (or selling tle grapes to a private viner,), antd ilcreas
ing the proportion of' vhite Cinlho verde varieties. i tile coastal areas 
where it is difliclilt to produce quality viniho cerde, somei ndium inmilk 
producers might expand potato production rather than attempt to in
prove grape production. 



Technical and StricturalAdjustments in Northwest 215 

For tile small traditional and tile small milk farms, the possibilities of 
changing the wine activities to correspond to the alternat ive crop mixes 
appear more limited. The main obstacle involves the elimination of home 
wine making. Currently, :38 Percent of the ci/ho Verde is produced and 
consumed oil larins that are similar to the small traditional and small milk 
farms. Given the strong tradition for producin g homemae( wine, the 
preft'renee for red cinho cerdc in the rural areas of the Northwest, and 
the equal pricing of common homemade red and whitev.inho cerde, 
changes on these farims will be much slower than oil the more specialized, 
small wine grape frins in the better-pioducing zones. 

The possibilities of' expanding potato production on the small tradi
tional and small milk tu'o s appear in ore likelyv thal tile hypothetical 
changes in win e produetiorn fior these fur'ms. Increasing potato production 
does mean a nex\ marketing activity for these fu'nns, since iost of the 
potatoes produced oin o. 1 Ihectare are finr hoine consumption. IIowever, 
the small traditional and small milk furmns have deiionstrated their will
ingn ess to pr(duce for tile market, and expanding potato pirduetion does 
not interfere with hoiii eonsuniption. The need fbr a stable market is an 
obvious complement to expanded production by small-scale producers. 
Also, the disease problems of'planting a relatively larger portion of the 
farm's cultivated area to potatoes need to he investigated carefilly. For 
example, soil fumigation might be required. 

The likelihood of'crop mix changes is thus high. The farims on hillsides 
with appropriate soils, acceptable slope, correct exposure to solar radia
tion, and milininal frost potential will tend to specialize in wine grape 
production and to increase the proportion of white cinho cerde varieties. 
The coastal zone, where the soils are lighter, w\'ill probably experience an 
increase iin potato and other vegetable production. Proxiinity to the large 
Porto urban market and the improving road system to the south give an 
extra advantage to vegetable producers in the coastal zone. Crop mix 
changes w\,ill occur along witlh the other technical and structural changes. 
Given the historical experiences of' the Northwest, it appears that changes 
in crop mixes and technology will occur more rapidly than changes in 
[arm structure. The strong social ties to land and the high incidence of' 
part-time fanning are the main reasons fir expecting slow adjustments in 
[rm size. 

The Adjustment Process 

The discussion up to this point has proceeded is if all the farms of a 
particular type (for example, small milk) are homogeneous and that all the 
farmners and their f[amilies have equal opportunities aiidl desires fbr adjust
mernt as economic conditions cliange-which is clearly not the case. The 
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desire for change, the abilitv to aijst, and the rate Of adjustient depend 
primarily oi the eco(n(oinic aid personal Caracteristies of the fillin Fiuni
lies that currently operate fitrins iii the Northwest. In the long run, new 
firniers and owners of, Iresollces will elierge, but adjuistilleiit Iust begin 
with the existing owners a miatlillilagers. 

Iinovations illmilk prodlction illthe Nortlwest generallv have spread 
fi'om the leading larger fi'iers in each parish to the Simller fi'm ers , who 
ultimately owned one to three milk cows. The diflicult task iii coitemplat
ing the response of'thc agricultural sector to declining profits is to identif'y 
which fil'il fiiiiilie:. will contract their operations and which will expanld 
them and seek new opportunities. Will the IWlocess reverse itself' with the 
smaller fir',ms adiusting first, oi. will it follow the expansion patterin of the 
larger, more modern fin'mIs leading the\wa\? Illterms of, relative eco
nonlic impact, tile traiisition to E.C policies fidls harder oii the smaller 
producers. Losses as a percent of total receipts ill 1996 are estimated at 52 
and 47 percent fbr tile smiiall traditional and small milk ftbmiis, respec
tively, CeI111pared to 22 aMd '28 pe rcenut fir the mCditii and large milk 
fallms, respectively. 
Illstrictly ecomioiic terms, the small ftirnis would be expectetd to adjulst 

first; many smiall firim finnilies woild leave agricultire because of' the 
extreme econonlic pressuires IHowever, m any of these fi-ns are operated 
by part-time funiers who have nonfili'in sources of, incoie, and tiey are 
unlikely in the short riito sell their land. Instead, the\, will adjust crop 
nlixes and technologies to the extent possible giveil their limited land 
areas. Man' of' th'se fi'ms are operated b' women and childre because 
the husbands work at local uionti'in jobs oi as migrants outside Portugal. 
In tile longer ruzi, as social and eioloiliic Conditions chanle, tle relative 
importauce of' small f*'iris as producers o* marketed crops is likely to 
decline. The childrei of these househols are better-educated than their 
parents, and iuany of'thei will fblhow the paths of'their filthers and obtainl 
off-farni em)10.iloyent. Some young people willImigrate, and othe's will 
seek local jobs in industry and business, but onl' a fexw will become 
fhrners. 

Retirees who fiuri part tine are amother important and expanding 
group of rural residents. The desire for a rural retirement life-style seems 
very strong aioig the northwestern Portuguese. Ma' Ifthe retirees are 
emigrants who have returned to their home coliliiiiities and built new 
homes or remodeled old ones and who fililn part timiie fbr hoine consunlp
tion and extra incoiie. It appears that this grotp will continue to grow as 
the number of, retirees increases. It is likeh' tat retirees will occupy 
many of the small firns that are no longer ecool icalI linits for thll-tini 
firming. Their contribution to marketed output will be minimal. 
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III contrast to tile retirees. :,other grouip, L ,nsisting )rimarily o(iving 
men and some young .wiomen, will follow the traditional pattern of, the 
Northwest and seek to emigrate. In addition to the poor conditions of the 
local agricultural econonry, their decision to eimigrate will he influenced 
strongly bIy general economic conditions and jo) opportunities in Portugal 
and the rest of Europe, Brazil, and North America. If' the Eluiropan and 
other lalor-short ecoinomics return to the higher giowth rateS of the 
i96os and early 1970s, eurigration will prohably increase. Emigration to 
other EC countries will he klcilitated bv Porturgal's membership in file 
EC and tie conse(puent freer iioveinit of' lahor, hut it will he limited by 
tile higher costs of*hiring Portuguese w(orkers, who will receive hill social 
benefits in th( host conitries. 

What remains is a small groItp of' comi i Iercial fariners and a large group 
of small, traditioal urirs who are dependent ,mainlv oil faring for 
their incomes. The I)etter coi inercial fiririers will continue to innovate, 
andI man\" will irairage to make profits. They will change their crop mixes, 
improve tIeir technologies, seek new lproducts, increase their firrir sizes, 
and improve their already superior manageiment skills. Ill contrast to the 
smaller flhrrers, most of' tile managers will he irren, aid what ofl-flrm 
income thev have will crime f'ron th earnings of' wives and children or 
other relatives. Although con ileicial ir'rrers will operate in tire best 
locations, uise modern tclirologie.; , a'dl prodice one or two Commodities 
for the market, they will nevertheless feel the pressure of' Eluropeair 
Competition. 

l'r small, traditional fai'mers who are deperdent mainly i rilnrning fbr 
their incomes Fiuce the uiost difficult ciIeuIlstances. Mlan\v of their, es
pecially tire elderly and single wolieir, will he fired to stay inl farning 
and take lov.cev returns on their lahror. Th(ir poverty will increase, but 
their options wi1 Ie limited. Th ey are traditioal fur'mers today because 
tile\, were not ahle to take advantage ofrprc'iouis opportunities to hecome 
sinall milk pr(ducers, to in'rease specialization ill wiire production, or to 
migrate. A small mm her of' theim wviil he able to aIvance anid become 
Com Inm'crial firmers; a Ii' 'ge number will remain trapped iin marginal 
agriculture; and, (leending oil general eco nioiic conditions, a significant 
number of' the young famril mlemiers may migrate. 'his groupia.; h)een 
largelv ignored and ir afi'V'tcd In' previous agrieultural policies. 

If'these patterns occur, f'tilrer consolidatior of' land will take place 
through trarsf'er of ownership or rental, as some commercial fanreirs seek 
to expand threir operations' H owever, inless tire prof.italility situation 
changes in ways not c urrently foreseen, consoli(lation and expansion are 
likely to occur at a slow pace and only iir the areas with the most favorable 
conditions fir agriculture. The flat valley areas, the best wine producing 
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zones, and the coastal lands will be likely to experience most of the 
consolidation that occurs. 

Policy Inplications and Conclusions 

The Portuguese polic responses to the problems of' the Northwest 
have relied primarily on technical solutions. The current pragrams fbr 
modernization of' the milk industry in the Beira Litoral and the Entre 
Douro e MNlho seek to create a fe w milk flarns similar to the medium and 
large representative milk farms in this study. For example, the objectives
of' the Beira Litoral program are to transform the milk sector in fifteen 
years from 30,000 frnls to 5,625 fin'ms and to increase milk production by
32 percent Wlhile maintaining the samne nulnbil.er of cows and reducing the 
cultivated area by one-third (,AC:P-w. 198:3, 22). A similar strategy is 
proposed fbi the Ent]Douro e Minho region (MAP-EDNI 1981).

One of' the projects fbr tile modernization of' ci1ho Verde production in 
the Vale do Lima calls for reducing the number of' producers fi''om :37,443 
to 12,355 (MACP-EDM 1982, 220). Only 1,125 produeirs Would hlenefit 
directly f'om the project, and they would contr'Ol 3,ooo of' the 4,700
hectares designated fbr cinho crde production in the valley. The renlai
ing 11,230 )rO(Uicers Wold utilize 1,700 hectares for the production of' 
wine fbr home consunption. 

Although these ,)rogramns appear to he technologically sound fbr the 
project heneficiaries, they ignore fmiilies that wouldtile fil'nl 
 be dis
placed hy the creation of largeir farms. The displaced tunilies are relegated implicitly to the categorN of social problens that are not considered 
to he the responsibility of' the Y'inistry of' Agriculture and the Regional
Agricultural Services. Their problems are to he solved hy other ministries 
and agencies. 

In order to coordinate the activities of the various ministries that must 
play a part in the transformation of agr.uilture in the Northwest, the 
Regional Coordinating Commissions will have to have a strong role. low
ever, they face the obvious problems of tr'ying to integrate the activities of' 
several ministries that want to run their own shows, take fhll credit fbr all 
improvements, and take no responsibility for the Fbilures. It is beyond the 
scope of' this book to prescribe organizational structures, duties, and re
sponsibilities, but it is clear that the adjustment problens of agriculture
in the Northwest reqluiie a coordijated, muultipronged eflbrt involving 
more than the Ministry of' Agriculture. 

Given the current polie directions and outlook fbr the future of the 
rural Northwe:;t, what additional policy options should the Portuguese
government coo'"ider? Macroeconomic policies that result in economic 
growth and stable prices are as important as specific sectoral and con

http:nulnbil.er
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modity policies. A good macroeconomic environment wvill provide in
creasing employment opportunities for migrants f'romn the Northwest. 
Stable prices will protect retirement benefits, which normally are fixed, 
from the eroding elicts of inflation. A growing economy could also pro
vide the additional needed government revenues to alleviate the poverty 
problems of those trapped in unl)rofital)le agriculture. 

Sectoral and commodity policies will lbe reoquireld to fhcilitate the ex
pected adjustments in agriculture. Research and extension programs will 
continue to be needed to address the prol)lems off fhrmers trying to mod
ernize and i;icrease the size of' their operations. These programs should 
ficus on small flurners who, largely because of their human capital, have 
the potential to expand. Small-scale grape production for quality wine 
making is an examiple. The transition from traditional grape production 
and wine making to the production of' quality wine can be a gradual 
process of substituting new varieties for the traditional varieties and ex
panding and improving private and( cooperative wineries. Single period 
conversion of a farmer's traditional ramadagrape system is neither neces
sary nor likely since it would create major cash-flow diflhculties. This 
statement is also true for changes in the milk systems. 

Programns of*technical change that fit small filrmers' means and objec
tives need to he desigied and implemented. Medium and large fhrmers, 
as in the past, will he able to take advantage of' any new, profitable 
innovations that are introduced. But public investments need to be Ori
ented so as to include small fnhrmers in the process. This critical task is 
made even more difficult by the limitations of certain EC structural aids 
that exclude small fCu'nms. 

New commodity systems need to I)c evaluated. The changing market 
structure associated with EC accession could provide opportunities fir 
the expansion of' high-valued speciality crops such as f'resh or processed 
fruits and vegetables. Agronomic and economnic research is needed to 
determine the feasibility of, new crops. Research and programs to reduce 
the production and marketing risks associated with potatoes would fiur
ther stimulate the production of' this profitable crop. 

Structural adjustment policies andl programs that fcilitate land consol
idation are also es:ential. These programs mIeed not require large govern
ment expenditures for expropriation and consolidation; rather, they can 
include changes in rental laws and ownership transf'ers that aid the spon
taneous process of' consolidation. Where funds for structural adjustments 
are required, Portuga! needs to prepare sound projects for EC financing. 
Infrastructure investments in education, roads, transportation, and man'
keting systems will help the adjustment process. Investments in human 
capital through general educt-ion, job training, and extension programs 
are extremely important given the low levels of literacy and education in 
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the Northwest and the consequent limitations on labor's movement out of 
the declining agricultural sector. 
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12. Future Commodity Policies 

by Timothy Josling and Stefan Tangernann 

The rapid changes in profitability of tie lirining systems discussed in tile 
previous two parts of this book pose a major challenge for Portuguese 
agricultural policy. The government will be under pressure to resist 
change wv'here private profits are declining; it will be called on to speed up 
change toward newly profitable activities; it will be expected to adapt to 
EC regulatory provisions that often are imperftectly suited to Portuguese 
conditions; and it will be unIder continual scritimm' within Portugal because 
it is a visible inan i, statio of the country's joini ng EurIolpe. 

This chapter discusses the commodity policy options available to por
tugal during tile next decade. The first section of the chapter deals wxith 
policy fbr the transition period, including both pric-le'vel and marketing
system changes. This section is followed by discussions of' the possible 
impacts on commodity systems of CAP changes associated with alter
native future developments and of Portugal's interest iii CAP ref'orn. 

Portuguese Transition Policy 

Much of' the scope fbr policy choice during the transition period is 
circumscribed hv agreement, as discussed in chapter :3. It theory, Por
tugal can speed u1) tile harmion ization of* prices and legislation, but it 
cannot slow down the process. In practice, there might be some scope for 
delaying certain adjustments by claiming hardship if' changes are espe
cially adverse. Ilowever, this efl'hmt would entail the expen(liture of' bar
gaining capital within the EC and would therefbre have a political cost. 
Transition policy thus involves primarily the identification and accelera
tion of' heneficial changes. Little scope exists to grant price increases to 
the commodities whose prices are generally helow\' EC levels-livestock 
products such as becf* land), poumltry, pork, and uitter and sunflowers, 
tomatoes, rice, sugar, and wheat flour. Some flexibility is available, hoxv
ever, to accelerate or delay the price decline in products Ibr which Por
tuguese prices are higher than EC levels, such as wheat, coarse grains, 
skim milk, cheese, oranges, and wine. 

.I, -7 
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Transition Prices 

The pressures to modifyv transition arrangements are indicated in a 
summary of the results for commodities and regions described in the
previous chapters. Table 12.1 shows the iarm-level private profits fbr 1983,
for the year ofentry (1986), the start of the second phase of the transition ftr 
most commodities (1991), and the first year of'full integration of prices and
policies (1996). Of the thirty-six systemns shown in tile table, eight are
unprofitable at thflc farm level in the year of accession (if'fti'miers put a fill
market valuation oin their own lal)or and on that of their fhmilies). Bv the
end of the first phase, three southern systenis-wheat oti poor soils and
both medium and high technologies f.r sheep-will lose their private
profitability in the absence of'ost-ef ective technical change. Three north
ern systems-iedium milk, large milk, and hybrid corn-also will move 
to negative profitability. For these systems and possibl' others with low 
profitability, pressure will be brought to bear on Portuguese policyniake,-s
to set prices as high as possible.

Several considerations will determine the extent to which it is desirable 
to give additional support to Pol tuguese agricultmre during the transition 
period. Prices could be set at the higher end of the range of flexibilityprovided fbr by the transition arl'angemenlts (or possibly even modified in
renegotiations). But higher Portuguese prices will have,( a resorce cost in
the first phase, as domestic production is substituted fbr cheaper fbreign
Sotlces, and also all economic cost in the second phase blecause levy
receipts paid to the EC will be larger. The loss in the first phase will be
of;et in part by a budgetary gain if imports placed under the levy system 
attract revenue accruing to Portugal. 

Speeding up price declines would avoid the additional budgetary costin the second phase and would improve resource allocation. I lowever,
significant individual costs wvill be borne by producers in areas where
 
price reductions will occur. 
 Four groups of producers in particular fhcethe prospect of ral)id declines in real prices between 1986 and 199) , as

shown in Table 12.2. 
 During the first five-year phase of* tile transition,

wheat and flour prices are projected to fill by 16 percent, milk prices by

23 percent, and sheep prices by 12 percent. 
For these commodities, the
transition wxill not be over by the end of, the first phase; real prices 'ill
continue to decline thereafter. Since some of the s'stems in which these 
commodities are produced have negative private profitability, pressures
fir higher Portuguese prices during the transition period will onceiitrate 
on these products. 

Th. governwent w'ill face a dilenuna in these instances. Economic and 
financial cost considerations would speak frir low Portuguese tranmsition
prices, '-it private profitability and furm income aspects call for higher 
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prices. It appears likely that ultimately the pace of transition villbe 
governed by the impact on farm profitability. But higher prices during 
the transition period merely postpone the adjustments. Since Portugal 
eventually has to adjust to EC prices, the issue essentially is to choose the 
appropriate time schedule of' price harmonization. H igh prices through
out the transition period might be unpopular even from a farm perspec
tive since they vould have to be followed )yrapid declines in real prices 
at the end of' the transition phase. 

Marketing Changes 

In addition to accelerating price changes, Portugal can speed up modi
fications to the marketing system fbr farm products-the rationale fbir the 
first stage of' the transition. Changes can )e grouped uinder five headings: 
(1) eliniiation of the exclusive importing rights of' the public agencies; (2) 

introduction of competition among private firms and among private and 
state enterprises in the domestic market; (:3) modification of' public agen
cies to allow them to function as intervention agents and perfbrm other 
regulatory functions under EC rules; (4) d(eveloptment of' cooperative mar
keting organizations if' tie\'can play an integral part in implementing EC 
regulations or can be benefcial ii imprvin, t iers'access to markets; 
and (5)improvement of the inarket inf'rastructure, including inf'rimation 
chanielIs, grading, quality control, wholesale markets, auction markets, 
price competition, and other aspects of' efficient coimer'cial structutres. 

The most dramatic of these changes is the 1)rivatization of' the grain 
trade. Major changes fbr EA,\C are mandated by the Treaty ofAccession, 
but they have not vet l)eell implemented fully. Ill grain importing, the 
treaty requires a sliding scale of' participation by the private trade, which 
is expected to reach oo percent ill 199o. A levy systen is being put into 
place fbr private firins importing grain to allow a switch to the fill EC 
system in 191). The treaty also provides that 15 peirc'nt of' Porttgal's 
imported grain must come f'tom other EC tieinbers-a provision that has 
sparked a 'ontroversy between the EC and the United States. EIp,'s I-ole 
in the first phase inc'ludcs ensuring that the obligation to buy from the EC 
is fulfilled. The increased role of' the private trade will result in a wider 
range of' marketing oppo rtunities, more services, more price diflerentia
tion atnoig qualities, new seasonal price patterns, and a regional dispersal 
of activities. 

In the mixed-f'eed industry, feed inatiutlfctiirers w\'ill have access to 
world markets fbr inputs. suiject to CAP atiol EC border policies. There 
vill be a shift ill demand for feed ingredients as relative prices change and 

new inputs become available. The fI'ed industry expects to be a mnaior 
impetms fbr change in the domestic marketing of grains fir f'eed and 



TABLE 12.1. ProjectedFarm-Level Private Profitabilityof Selected AgriculturalSystems in FourRegions, 1983-96 (in Thousand 
Escudos) 

Region and System, 

1983 
Private Profit per Metric Toi of Final 

1986 1991 
PrKhdct 

1996 198.3 
Priv -e 
19S6 

i ,fit Ir.r l ectar. 
1991 1996 

AlentejoWheat, good seil 
Wheat, pooi soil 
Flour, ratrus mill 
Flour, espoada
Sheep, medium technology
Sheep, high technology 
Beef, pasture-fed 
Beef, feedlot 
Cow-calf operation 
Sunflowers, drvland 
Rice, Sado Valley
Tomatoes for processing 

11.51 
5.62 

-0.12 
1.31 

90.14 
134.96 
79.10 
35.90 
89.73 

5.63 
12.98 
13.33 

8.73 
2.49 
1.53 
3.09 

28.77 
49.24 

-30.60 
-47.49 
-1.64 

7.88 
17.24 
9.51 

4.85 
-1.53 

1.25 
2.94 

-28.03 
-2.75 

-46.70 
-56.38 
-13.45 

7.09 
14.15 
16.57 

0.56 
-5.97 

4.13 
6.05 

-65.93 
-35.39 
-28.20 
-33.39 

-7.97 
5.17 

16.72 
14.30 

Z3.02 
7.59 

-
-

214.08 
462.24 

2.33 
459.13 

17.16 
2.82 

64.90 
79.31 

17.46 
3.36 

-
68.33 

168.65 
-0.90 

-607.35 
-0.31 

3.94 
86.20 
56.58 

9.70 
-2.07 

-
-636.57 

- 9.42 
-1.38 

-721.04 
-2.57 

3.55 
70.75 
98.59 

1.12 
-8.06 

-
-156.58 
-121.21 

-0.83 
-427.02 

-1.52 
2.59 

83.60 
85.08 

RibatejoWheat, Vale do Tejo
Corn, Vale do Tejo
Rice, Sorraia Valley 
Sunflower, irrigated 
Wine, white 
Tomatoes, owned 
Tomatoes, seareiro 
Melon, seareiro 
Sugar, domestic beet 
Broilers, integrated. 

15.06 
12.50 
12.98 
18.25 

1.55 
7.17 

11.40 
7.98 

21.61 
26.49 

13.97 
12.68 
17.24 
27.64 

1.88 
3.52 
7.73 
8.09 

11.1] 
-60.12 

10.19 
8.39 

14.15 
28.19 

1.06 
10.25 
14.70 
7.67 
7.55 

-68.42 

6. (X) 
7.87 

16.72 
29.07 

0.18 
7.62 

12.34 
7.22 
5.44 

-45.74 

60.24 
87.50 
64.9(0 
31.94 
12.05 
-8.76 
87.21 

139.65 
140.47 
20.40 

55.88 
88.76 
86.20 
48.37 
14.62 
23.94 
59.13 

141.58 
72.22 

-46.29 

40.76 
58.73 
70.75 
49.33 

8.24 
69.70 

112.46 
1:34.23 
49.08 

-52.68 

24.(X) 
55.09 
8.3.60 
50.87 

1.40 
51.82 
94.40 

126.35 
35.36 

-35.22 



Azores 
Cheese, edam 
Milk powder, butter 

89.98 
89.98 

94.92 
113.29 

67.69 
91.61 

61.00 
79.76 

35.99 
35.99 

37.97 
45.32 

27.08 
36.64 

24.40 
31.90 

Northwest 
Milk, traditional -227.80 -184.90 -285.80 -367.80 -81.35 -66.03 -102.07 -131.33 
Milk, sma!l 
Milk, medium 
Milk, large
Corn, regional varieties 

-33.90 
41.13 
30.62 
-0.18 

-15.90 
30.49 
13.75 

-1.10 

-85.10 
-19.33 
-33.38 

-3.79 

-135.20 
-51.25 
-63.19 
-10.60 

-36.59 
75.93 
56.53 
-0.54 

-17.16 
56.29 
25.38 
-3.30 

-91.85 
-35.69 
-61.62 
-11.37 

-145.93 
-94.61 

-116.66 
-31.80 

Corn, hybrid varieties 
Potatros, traditional 
Potatoes, medium 
Potatoes, large 
Wine, traditional 
Wine, ramada 
Wine, corddo 

2.40 
3.21 
3.07 
3.94 

-5.26 
3.36 

32.51 

0.82 
2.90 
2.88 
3.72 

-5.76 
4.28 

32.63 

-1.82 
2.52 
2.66 
3.50 

-5.46 
3.34 

32.09 

-8.57 
2.10 
2.42 
3.26 

-5.52 
2.31 

31.51 

9.60 
48.15 
61.40 
78.80 

-43.40 
27.73 

243.83 

3.28 
43.50 
57.60 
74.40 

-47.52 
35.31 

244.73 

-7.28 
37.80 
53.20 
70.00 

-45.05 
27.56 

240.68 

-34.28 
31.50 
48.40 
65.20 

-45.54 
19.06 

236.33 

SOURCE:PES team estimates. 
- = not applicabhe 
The systems are descriled in chapters 5 through 8. 



TABLE 12.2. Projected PriceChanges Facing Selected AgriculturalSystems in Four Regions, 1983-96 

Farm-Level Price for Main Product
Rlegion and Syste (in 1983 Escudos per Kilogram)1983 1986 1991 Percent Change over PeriodAlenteJo 1996 1986-91 1991-96198.3-86 

Wheat, good soil 2,3.00 92.56 18.95 14.96 -2Wheat, poor soil -1623.00 22.56 18.95 -21 
Flour, ramas mill 14.96 -2 -1620.79 28.39 22.85 -21 
Flour, espoada 22.77 37 -2022.90 30.38 24.46 024.38Sheep, medium technology 360.00 333.13 

38 -20 0291.60Sheep, high technology 270.38 -7 -12360.00 .333.13 291.60 270.38 -7 
Beef, asture-fed -7 -12 -1330.89 258.76 248.06 268.99 -22Beef, feedlof -4330.89 258.76 248.06 8 
Cow-calf operation 268.99 -22 -4186.67 145.98 139.94 8
Sunflowers, drvland 151.75 -22 -435.00 38.74 38.69 837.57Rice, Sado Valley 11 028.44 ,33.19 30.48 33.45 

-3 
Tomatoes for processing 30.59 27.36 

17 -8 1035.41 34.21 -11Ribatejo 29 -3 

Wheat, Vale do Tejo
Corn, Vale do Tejo 

23-00 22.56 18.46 14.96 -2 -1823.00 21.44 20.58 -19
15.77Rice. Sorraia Valley 41.22 -7 -4 -2348.11 44.17Sunflowers, irrigated 48.48 17 -835.00 38.74 38.69 1037.57 11Wine, white 020.00 20.27 20.27 -3 

Tomatoes, owned 20.27 1 030.59 027.36 .35.41 34.21Tomatoes, seareiro -11 2930.59 27.36 35.41 -334.21Melon, seareiro -11 29 -317.30 17.30 17.30Sugar, domestic beet 17.30 0 0 034.46 24.48 21.43 19.87Broilers, integrated -29 -12 -7156.05 148.76 139.03 137.07 -5 -7 -1 



Azores 
Cheese, edam 
Milk powder, butter 
Northwest 
Milk, traditional 
Milk, small 
Milk, medium 
Milk, large 
Corn rerional varieties 
Corn, hrVrid varieties 
Potatoes, traditional 
Potatoes, medium 
Potatoes, large 
Wine, traditional 

Vine, ramada 
Wine, corddo 

sOURCE: PES team estimnatt.s. 

188.10 
188.10 

226.50 
216.85 
216.85 
216.854 
23.00 
23.00 
15.00 
15.00 
15.00 
18.15 
27.74 
52.22 

218.55 
218.55 

249.20 
238.70 
238.66 
238.66 
21.44 
21.44 
15.00 
15.00 
15.00 
16.75 
27.74 
52.22 

196.03 
196.03 

192.50 
184.40 
184.35 
184.35 
20.58 
20.58 
15.00 
15.00 
15.(X 
17.96 
27.74 
52.22 

186.27 
186.27 

158.80 
152.10 
152.09 
152.09 
15.77 
15.77 
15.00 
15.00 
15.00 
18.90 
27.74 
52.22 

16 
16 

10 
10 
10 
10 

-
-7 

0 
0 
0 

-8 
0 
0 

-10 -5 
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oilseeds. Seed imports alreadv hav been libealized, removing the Coin-
Inon lilplailnt of filnmers that the state agencies did not purchase appro
priate qualities andi variet ies of' see(l.

Tile treaty calls for thelciminatin ofll he JNPP, the JNV, and the JNF
the narketing board s for aiiiinaI pidu(i cts, vine prodic ts, and fruits, re
spectivel'-at tie tln (f* the irst t'aiisitioi stage, together with tile 
progressive lib eralization iof" (lieslit'traie, imiiporits, and exports ill the 
coinliodities covered b' these boards. Tihe olbjective, as discussed in 
chapter 3, is to ensiure, fiee colpetition in and fire access to the Por
tuguese market, Iniforimational and statistical Finctions I)resently handled 
by tile three boards will be moved elsewhere. An intervention agency is 
being set up to halic tile progranms that ofler intervention buying and 
storage subsidies iler tile CAP riles. 

Changes ill the livestock sector could he as sblstantial as those in the 
grain area. Tlie JNPP has eXtelsive )oVer ill coiitrolliiig ieat alid dairy 
processing ani iiarketing. Most be'ef and sicep slaughteriing has beeiliidhertaken at .INlI,-o\Vled station, ill filcilities takeli over ftroill tie mu1li
nicipalities after the Revolution. Allowing private enterprises to slaughter
beef' and slheep is alread' part of a plal to reorganize tile slaughtering
industry, but so f:ur only\ one private firi is ill operation. When tile meat 
trade is liberalized, tlierc' is likely to bue press iii'e f6r industrial siaugih
terhouises that do(at least the priiary butcherinig. I the miiilk market, the 
cooperatives inilit eventual ly lose tllir xchlsiv, col lectioi rights. Pri
vate firmls tlien iiould eniter and take over the most irof'iltable collection 
runs. This possibility st'ems unlikely at present, giveni the iii)irtance of' 
coope'ativ'es ill Poi'tiiguese ilkiiiarketing and thet geineral prcdiltctioi

of' EC officials for this type oiiiarktti g. A iiiich more serious problem

seenis to lit iillcetitiol fioll imported cheese. 
 Unless doiestic clhese 
call be milarketed coeittitively with imports, the doniestic milk price will 
wveakeii. Cheese iiormallv is niot siipporitedi )y dlmestic iiii'ket inte rven
tioin in tlie EC (the ollll' exception is Italy). A wcaik cliuese price could 
serioiiusly redl ice pr(ofits to dair.y prod uiceris in tie Northwest. 

Market Balance Shift.v 
Iicividual t'lliiiii(i(lity miarkets 'ill be iifluienced by the price and 

marketing trends Just discussed. Greattr private, profitalbility will teid to 
increase the ol tput oft partici lair p 1roduicts, altholiugh ioi atteminpts have 
beet, lade ill this study to qima mitniluit' anges. Price inci'easts couildliu 
also dampen demand for products and shift Consumniption to substitute 
producmts. This dual shift ili prodlictiiii alto consumiiiption will, of' toII'se,
Show up fr inost Comiinodilies asit Changt i trade 'ohIllne 

Some indication of' the strength of' productioni shifts can be seell fi'oin 
the change il plrojected private profits pc'r hect'are. Table 12.1 brings 
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together the results discussed ill the chapters on specific regions and 
shows projected 1991 and 1996 private profits at the fIrn level. The more 
land-intensive field crops (tomatoes and melons), modern wine, and rice 
appear to be ready for expansion in production levels, whereas the com
modities for which a substantial price decline is forecast-particularly 
wheat and niil!-could decline in production. Wheat in the Alentejo on 
good soils (A and B ellises). wheat and corn in the lihatejo, and milk in 
the Azores, however, remain profital le despite real price decreases. Tra
ditioal wine, by coi'trast, will likely contract in production unless there 
is a significant introdiuciinl of marketing and quality control. 

The products experiencinig price declines will become more attractive 
to consumers relative to close substitutes with higher prices. For exam
pie, skim milk powder could be used in animal feed rations because of its 
lower price aid because of'a consumption subsidy under EC regulations. 
By contrast, price increases for sunflowers, w'heat flour, butter, rice, and 
tomato paste could cut into consumption. One would expect, for example, 
to see demand shift toward other oilseeds and away ti'om sunflowers and 
toward oleomargarine and away f'romn butter. Because much of the reduc
tioi in producer prices of' wheat and corniwill not show up in lower 
market prices---which are tied to the i.;rd: selling !rices-cereal con
sumilptionl will not necessarily increase. Income grow'lh in the economy is 
likely, over time, to continue the shift ill demand avay fron starchy foods 
and toward livestock products. Production incentives for these com
miodities do not seei to promise strong output growth, which indicates 
thu possibility of substantially increased imports. 

CAP Developments 

Tihe projected CAP prices in this study are assumed to f'ollow a moder
ate trend, one that avoids real price increases in the major EC countries. 
This trend calls fbr price increases of abloult I to 3 percent each year in 
ECU terms, depending on the commodity; the projectcd percentage 
increases translate into significant real price declines in member coun
tries fbr most commodities during the projected period. The actual price 
patlis fbr particular products will depend on both market pressures and 
political interests. 

Alternative Price Developments 

Future cereal prices in the EC will depend on both internal and exter
nal iifluences on the EC cereal market. As a result of' generous support 
for cereal growing and rapid technical change, the EC now has become a 
major exporter o' wheat and barley and a more modest importer of corn. 
Consequently, the cost of the cereal policy has become an issue in the 
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refoirm of the CAP. IIn tile past, tile Coiimmissiou often has declared its 
intention ! inove EC cereal prices toward those of the United States, so
far without the agreement of' the Council of Ministers. Although the 
downward pressure on cereal prices in the EC was eased by the strength
of the US dollar in the early !()8os, the depreciation of the do!llar in 1985
86 has reversed that influence. EC domestic prices were broadly within
the range of US tan',et pri( es in 1984, e\'en though the EC threhld price 
was still above world price levels. 

The EC Council has recently acted on atprop)sal bv the Commission to 
f'eeze cereal prices expressed in ECUs and to introduce a corespon
sibility levy of :3 percent on grain producers f'or 1986-87, and it has 
discussed the introduction of' restrictions on the import of' cereal sub
stitutes. The EC will have to pay mow- to finance growing quantities of' 
wheat and coarse grain exports oni der in ore n)rmal world market prices.
As the dollar continues to weaken against the EICU, there will likely he 
either an attempt at quantitative control or a more consistent series of:real 
[rice reductions. An\ such developmelnt would reinforce the downward 
pressure on prefitabilitv in the Portuguese cereal sector. 

The (lair sector will remain a problem area fi)r the CAP for \,ears to 
come. The EC on several occasions has tried to rein in dairy production in 
the member states-through herd conversion subsidies, producer levies, 
guarantee thresholds, and, most recently, quotas. Hut the EC Council 
seems to lack the political will to apply these restraining instruments 
effectively. Quotas were ilstituted because the existing guarantee thresh
old mechanism would ha'e called for a significant price cut. Quotas Iy
farm, with a heavy penalty fbr overproduction, have heen rcnlaced unof
ficially by national quotas-with thw penalties as vet being assessed on 
individuals-as a result of the Cou ncil's recent decisions. If dairy prices 
are increased to compensate fiurmers fir the losses from the milk quotas,
the prol)lems ofthe dairy surplus will remain. By the time the Portuguese
dairy industr'y comes under the ftill force of the CAP, some action proba
bly will have been taken to reduce milk profitability or to strengthen the
 
efficiency of' quotas. This action 
 wvill further increase pressures on Por
tuguese profitability in this sector. 

Meat l)roduciion, once assumed to be required at increasing levels to 
meet growing consumer demand, also has rn into surl)lus problems in
the EC. Apart from lamb, for which imports persist under special ar
rangements with New Zealand, and some be! !b:" tile restaurant trade,
the EC does not import significant amounts of' red meat. Prices ar'e sup
ported by intervention buying and private storage subsidies, which arebecoming increasingly burdensome to the budget. Therefore, livestock 
prices will be under prvssure in the next f'ew\, ears. For poultry and pork,
the domestic price is not rigidly supported. Since fioreign supplies essen
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tially are kept out of' tie EC market through a prohibitively high import 
levy, the EC market is ill domestic supply-dumand equilibrium. This 
equilibrium means that EC prices are determined largely by production 
costs-in particular, feed prices. lfcreal prices were to he brought more 
ill line with world market prices, prices for grail4ed animal products 
would tend to fall. Because there is no regular domestic intervention 
buying fbr poultry and pork, there is no effective price floor in these 
markets. 

For several high-value field and orchard commodities-tomatoes, cit
rus, wine, and sugar-the price prospects in the EC are influenced also by 
immediate or impending surpluses. Enlargement of the IX to include 
Spain, in particular, adds greatly to the level of' self-sufficiency of' many of 
these crops. \Vithin the EC, there has been tension between the producer 
countries (France, Italy, and Grcece) and the payer countries (Germany 
and the United Kingdom) about the extent to which field crops and 
horticultural products should be supported. Arguments about the vital 
nature of' grain supplies and the need to support the income of' small dairy 
farms do not translate easily to modern, market-oriented, capital-inten
sive, hield-scale vegetable growing. Ilowever, traditional firming in south
ern Europe, based omiwine, olive oil, and citrus culture, needs more 
support than is needed bw modern cereal and large-scale (fairy enterprises. 
Ultimately, political pressures withiu the EC will determine whether 
southec'rn crops are left largely to the market or whether some of' the 
budgetary sulpport giv'en to northern products is redistributed to these 
crops. The introduction of guarantee thresholds for tomatoes, olive oil, and 
vine indicates that support lprices might be held hack fbr some of*these 

commodities. rPut (ihe acknowledgment of' the fi ct that ElC enlargement 
w\'ill make budgetary demands omi the CAP suggests that a rigorous imple
mentation of cost contaimment in these comnodities is not seen as likely to 
OCc.lll 

The implications of' these broad trends in CAP prices fbr various parts 
of' Portuguese agriculture can be judged fr'on the projected profitability 
results given earlier. The system profits are influenced directly by 
changes in the prices of' the major output. The dichotomy between the 
profitalle Ribatejo and Azorean systems and the less secure filrning ac
tivities in the Alent(jo and the Northwest is clear, With the exception of' 
broilers, all the Ribatejo systems and both dairy enteq)rises in the Azores 
would be profitable with prices lower than those projected here. The 
same is true of' the Alentejo sunflower, rice, and tomato production, as 
well as the production of' wheat on good soils. By contrast, the livestock 
activities in time South and the milk and corn systems in the North would 
require substantially higher prices to achieve or maintain profitability. 

The chance of' CAP prices rising enough to make these fanning systems 
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profitable varies by product and sy'stem. It seems most unlikely that
wheat prices will be fhr enough alove their projected levels in 1996 to 
rescue tile profitability of'poor-soil w!, prO-poduction in the Alentejo. But 
fbr Alentujo livestock ilrining, firine price..; than those projected here 
could make a crucial difference. The northwestern milk systems also are 
unlikely to be made profitable by CAP price increases, unless the control 
of' production by quotas in the EC proves so successfi that all price
restraint,; on this commodity are abandoned. 

MacrocconoinicInfluences on EC Prices 
Each commodity, or group of' commodities, faces individual problems

that influcnce the trend of' policy and market prices. But macroeconomic 
conditions aflect all comnmodities and could be equally influential. The 
price projections used in this book have rested on stable economic condi
tions-a continuation of' recent tow inflation rates, real exchange rates 
remaining unchanged, and world prices remaining constant in real (1983)
dollars. In the past decade, however, real exchange rates and real interest 
rates have become unstable, being pulled off'course in part by moneta.-y
instability. The economics of the OECD colintriCs have beenl drawn to
gether into a much closer set of' interrelated markets, spec(',ng the trans
mission of' shocks through integrated commodity and capital markets. 
Until macroeconomic policy catches up with the new reality of interde
pendence, individual countries will continue to receive external sources
of instability to add to domestic economic concerns. 

Although it makes little sense to try to isolate the impact of' each sepa
rate macroeconomnlc influence oin future agricultural prices, it is useful to 
categorize forces into those that tend to increase or to decrease such
prices. One wodd expect CAP prices to rise faster under the fbllowing
conditions: renewed strength of the dollar, implying higher world prices
(in ECUs) and hence a smaller gap between EC and US levels; sudden 
shortages in international commodity markets, pushing commodity prices
above their declining real trends; renewed growth in Europe, bringing 
some recovery of demand, more revenue in the EC budget, and higher
income objectives fbr agriculture; and more instability in monetary vari
ables, causing sharper exchange-rate variability, more potential fbr the
introduction of new agricultural border taxes or subsidies oiI trade among
EC countries, and more pressure to remove the taxes and subsidies by 
price increases. 

The higher CAP prices would translate into higher Portuguese prices
with constant real exchange rates between the escudo and the ECU. If,
however, the escudo were to lose ground (relative to inflation differen
tials), the real price of agricultural products ii Portugal would increase (or
decrease less). Any increase in the flow of capital out of' Portugal or any 
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weakening of Portugal's international competitiveness could lead to a real 
depreciation of the escutio. Through frequent changes in the green es
cudo rate, Portugal could also avoid price levels lower than those in the 
other EC countries. 

A contrary set of influences can be expected to contribute to price 
trends lower than those projected in this book. The trends include a 
weakening of the dollar, causing world market prices to be much lower in 
ECUs; surplus conditions in international agricultural mark ts, leading to 
either unilateral or multilateral attempts to reduce the production incen
tives in national provrams; and slow growth in the EC, implying con
tinued shortages of' ftinds, pressure for the use of' the EC budget for 
structural adaptationi outside agriculture, and growing concern about in
termember transftrs of hinds. 

Lower CAP price trends also can be reinforced by more specific Por
tuguese conditions. A real appreciation of' the escudo relative to the ECU 
(tnat is, a depreciation slower than inflation differentials) will lower CAP 
prices to Portuguese farmers. This price decrease could occur as a result 
of inadequate depreciation of the escudo, a rush of capital into the country 
(or a reduction in capital flight), or a tightening of' exchange controls in an 
eflbrt to cut down elTective demand for foreign exchange. A policy of 
infrequent changes in the green escudo rate-to collect subsidies fiom 
the EC on imported agricultural commodities-also would result in lower 
escudo prices. 

CAP Prices and the Portuguese Interest 

If high domestic prices make more of Portuguese agriculture com
petitive, should agricultural policy be geared to securing high prices 
whenever possible? Is it in the Portuguese interest to press for higher 
CAP prices? As indicated in chapter 3, one of the major implications of 
joining the EC is that Portugal will be faced with efficiency prices at the 
level of the EC's internal prices. Levies on lower-priced, third-country 
imports accrue to the EC, and export subsidies are paid from the EC's 
funds. The actual world price no longer is of' direct relevance for the CAP 
commodities covered by levies and restrictions on trade. The new effi
ciencv price, the CAP price level, can be influenced by green-rate policy 
and participation in common decisions in the EC. 

There could be pressures in Portugal to hold down the price levels of all 
traded goods in order to avoid depreciation of the currency. However, 
rural employment prospects might improve with a lower-valued escudo, 
which might lead to higher farm prices, more emigrant remittances, and a 
firmer demand for off-farm work. But it seems unlikely that macroeco
nomic policy will he dominated by agricultural concerns. 



236 TIMOTHY JOSLING AND STEFAN TANGERMANN 

In this context, green-rate policy becomes significant. Rapid deprecia
tion of the escudo gives Portugal the flexibility to have lower agricultural 
import prices, since the green rate does not have to be depreciated in 
parallel with the market rate. Whether this flexibility is used is a matter of' 
balancing agricultural and consumer interests. In this decision, economic 
and financial costs have to he considered. A rapid depreciation of the 
green rate avoids exchange-rate taxes on farmers but also prevents trans
fers favoring the consumer and the government budget. Accordingly, 
government departments will have diflerent views on the appropriate 
green-rate policy. A policy of moving the green rate somewhat below but 
parallel to the market rate might be a politically viable compromise. 

It would be misleading to emphasize the role of Portugal, as one of 
twelve EC countries, in shaping EC price and policy decisions. Nev
ertheless, a consistent and coherent strategy could bring rewards. A 
choice exists on whether to use a strategy of obstruction (in the hope that, 
as a small country, Portugal will have its interests supported by other 
countries anxious fbr agreement) or cooperation (in the expectation of 
gaining credit fir assisting the decisionmaking). Portugal has a strong 
economic interest in arguing tor moderation in CAP pricing even if that 
moderation causes some parts of domestic agriculture to sutfer declines in 
earnings. IHigh CAP prices entail high import costs fbr Portugal's main 
agricultural products. 

But of equal importance is that the CAP generates f'riction within tile 
EC, spends the lion's share of' the EC budget, threatens trans-Atltic 
trade relationships, and absorbs the energies of a large part of' tile EC 
bureaucracy. Sensible refbirm of the CAP would bring considerable bene
fits to the EC in its workings and in its international relations. As in open 
economy, Portugal has a strong interest in international economic devel
opments, an(' as the lowest-income member of the EC, the country might 
expect to gain if the EC budget were gradually removed fromn the stran
glehold of the CAP. From a purely sectoral and domestic point of view, if' 
CAP prices are higher than what Portugal is striving for, Portugal has the 
option of' reducing them nationally by delaying the depreciation of' the 
green escudo. lHowever, it is in the Portuguese interest to reach a given 
domestic farm price level with low CAP prices rather than with high CAP 
prices and compensating movements in its green rate. 

One qualification needs to he made to the proposition that CAP prices 
become efficiency prices to Portugal. If an explicit arrangement limiting 
the net Portuguese contribution to (or establishing minimum net receipts 
from) the EC budget were to develop, the payment of' a levy on agri
cultural exports to the EC no longer would le a net cost to Portugal. The 
funds would have to flow back to Portugal in accordance with the budget
ary arrangement. Such an arrangement would not appeal to the EC, 
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which prefers lunlp-sum compensation to guarantees of "just return." But 
budget refunds, as for the United Kingdom and Germany, as well as the 
special arrangements for Greece, seem to be becoming more widespread. 
Some scheme that limited net budget impacts for Portugal might be 
introduced in the future. In that case, the analysis of s cial profitability 
would need to take into account these budgetary arrangements. 

In the absence of* a ceiling on net contributions, Portuguese policy 
toward the CAP should center on maximizing the flow of ftunds from EC 
sources consistent with their profitable employment (taking into account 
that the rate of' return on domestic counterpart funds must equal or 
exceed the return elsewhere). Portugal might wish to avoid, where possi
ble, EC restraints on the production of coinmodities in which Portugal 
has a comparative advantage and to produce all that cal )e produced 
efficiently at internal EC price levels, regardless of the EX, market bal
ance. Most importantly, Portuguese policy should attempt to ensure the 
rapid development of' marketing and processing channels so as to take 
advantage of new trading opportunities within the EC and to avoid being 
disadvantaged by the more aggressive marketing of' others. 

Conclusion 

Major changes will have to take place in Portugal's agricultural sector to 
accom moldate further EC commodity policies. IHarmonization to EC prices 
will reduce profitability in a number of' firming systems and regions; in 
others profitability will increase. By using the flexil)ility provided in the 
treaty of accession, the government can delay the decline ofprofitalility fir 
somne farming systems. Macroeconomic considerations and consumer con
ceins might argue fbr bringing real prices down faster than the treaty 
would require. One way of doing this would be to delay the depreciation of' 
the green escudo. Such a strategy would also provide more flexibility for 
the government than an early reduction of Portuguese prices, since later 
depreciations of' the green escudo could then he used to counteract the 
effects of downward price adjustments. 

There is little hope that changes in the economic environment will ease 
the adjustment pressure on fhrming systems that fice declining prof
itability. The CAP is under increasing financial pressure, and it appears 
unlikely that changes in economic conditions inside or outside the EC will 
lessen this pressure. The tendency to reduce real CAP support prices will 
remain strng. Indeed, it would not be in Portugal's interest to resist this 
tendency. Changes in unacroeconomic conditions in Portugal, in particu
lar a depreciation of the escudo in real terms, could reduce the pressure 
on real farm prices within Portugal. But it is neither likely nor desirable 



238 TIMOTHY JOSLING AND STEFAN TAN(;ERMANN 

that such changes in macroeconomic conditions should be deliberately
brought about for agricultural policy reasons. 

It secems inevitable, therefbre, that Portuguese agriculture will go
through a phase of technical and structural adjustment during the transi
tion period following accession. This adjustment vill take place at the 
same time as, and will be ftste.red by, the changes in the institutional 
structure of agricultural marketing in Portugal. State agencies will give
way to private trading fimns in both domestic and international trade.There will also be increasing scope fbr cooperatives in agricultural mar
keting. Interventi,n agencies will he created in, accordance with EC re
quirements. The increasing role of' private traders in agricultural marketing could increase dynamism and efliciency. This eventuality would be
beneficial fbr both agriculture and the ovelall economy in Portugal. 



13. 	 Future Policies Influencing 
Agricultural Factor Markets 

by Eric Monke 

'his chapter discusses the implications for agriculture of alternative sets 
of fiactor price projections over the next decade. Future changes in the 
returns 	 to labor and capital in Portugal will depend ,most heavily on 
investment and growth in the nonagricultural sector. Agriculture ac
counts 	for onl' a minor share of' the total demand for labor and invest
ment, 	and continued structural change will diminish further the sector's 
role in the fiietor markets. Economic developments in other EC countries 
are critical to the growth of' the nonagricultural sector. EC markets will 
become 	increasingly important as export outlets after accession, and thus 
Portugal's expansion of output and foreign investment will he determined 
in part 	hy growth in EC demand. Moreover, the prominence of' rural 
emigrants in EC countries suggests that rural wage-rate changes will be 
influenced by the direct demand of' EC nemler economies for unskilled 
and semiskilled labor. 

Realization Afdomestic growth potential, however, will depend on 
domestic macroeconomic policy, including int 'rest-rate po!icy, tile al
location of' financial capital between private and public industries, the 
magnitude and financing of the government budget deficit, and tile size 
and treatment of'breign capital inflows. In tile long run, economic growth 
usually is associated with a rising level of' real wages (although changes in 
skill level complicate the interpretation of this trend) and a declining rate 
of' return to capital investment. During a single decade, however, factor 
price changes and their relationship to economic growth are munch less 
predictable. Short-run shifts in government policies and changes in tech
nology or factor supplies can overwhelm long-run trends in factor prices. 
Recent Portuguese experience demonstrates clearl' that real wages and 
rates of return to capital can mo\'e in any di!ection in the short and 
medium run. 

Price developments ii, the agricultural land market also depend on 
growth in the nmonagricoltural sector, but the influence is less direct. Land 
is a fixed input, and changes in labor and capital costs will alter prof
itability in agriculture and, hence, feasible rental rates and sales prices for 
lnd. But agricultural policy plays acritical role as well. Development and 
dissemination of' new technologies influence profit levels and land values. 
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Moreover, land market policies for rental rates anl consolidat ion and tile 
availability of credit for land purchases are likely to influence the rate of 
technology adoption and, in turn, the prices for land. 

The fbllowing section of' the chapter develops alternative scenarios for 
future changes in the financial capital and labor markets, with particular 
attention to the policy changes that might affect thus'! markets. It then 
presents the implications of the scenarios for returns to present agri
cultural technologies. These estimates give some indication of the pres
sures on various agricultural systems to alter technological practices. The 
third section of' the chapter presents estimates of' pro 'i cted policy trans
fers to or from the various agricultural systems and considers future policy 
options in the agricultural fictor markets. For systems that face adverse 
changes in profitability, the options are limited to increases in incolne 
transfers or further eflorts toldevelop new technologies. In both circum
stances, substantial alterations in current agricultural policy appear nec
essarv. 

The Effects of Nonagricultural Change on Agricultural 
Factor Prices 

The base case projected scenario is of' a modest rate of' economic 
growth, averaging 1.8 percent annually, during the next decade. This 
growth rate is associated with annual wage-rate increases of' 1.8 percent 
and constant returns to capital. Deviations fr'om the scenario will depend 
most imnportantly on changes in the growth rate of' the industrial countries 
with which Portugal trades. Higher levels of' economic activity, particu
larly in the EC, will create the potential for higher growth rates in ex
ports; stagnation ill external markets will greatly limit Portuguese expan
sion. In the latter case, Portuguese exports can grow only by displacing 
production fl-om other countries, and other EC countrics are likely to 
fight the loss of' market share with subsidizationi of' their own domestic 
industrial production. Although such responses are not considered appro
priate under the Treaty of, Rome, firee trade remains an elus*\,e goal of' EC 
policy. Recent EC experience suggests that the worst trade barrier prob
l mns occur under conditions of' economic stagnation. 

Labor Market 

Increases or decreases in external growth will have impacts on the labor 
market that go beyond the effects transmitted through export markets fior 
Portugal's outputs. Emigration absorbs nearly one-third of' the Portu
guese labor force; workers come primarily from 'ruralareas, and emigrant 
workers outnumber agricultural sector employees in Portugal by a two to 
ote margin (only 1 million people were employed in agriculture in 1982). 
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Substantial changes ill net emigration would have a significant impact on 
wage rates, particularly in the agricultural sector. Recent experience con
firms the niportance of this impact. In 1982-83, real wages in agriculture 
declined faster than industrial sector wages. This change is associated 
With an unprecedeiited change in emigration, fhon a net outflow to a net 
inflow, because demand for emigrant labor coiitractecd sharply in the fiee 
of economic recession and high domestic unemployment in EC countries. 
Portuguese workers have a good reputation among fbreign employers and 
thus have been aflcted less adversely than other emigrant workers with
in tile EC. But further icreases in EC umnemiployieit rates would begin 
to impinge moire heav ily oil jobs held currently by Portuguese workers. 
To reflect these possibilities, a negative growth scenario i'as been devel
op)cd; it asslllies an aimnalla decline in read wages of 1.5 percent. 

Although recession ill the EC countries is likely to generate downward 
pressure on Portuguese \wage rates, a strong upturn ill economic growth 
appears less likely to increase demands fbr emigrant labor. Portuguese 
workers will have the right to free movement in the EC (beginning seven 
years after accession). Btt the cost of Port,,guese labor to other EC em
ployers vill approach the cost of' local labor as belletits and access to social 
services are i lceased un der EC labor laws. Outside ofjlobs in tile infbi'
relal service sector and seasoi.a! agricltural work, employeincit oppor
tunities are not expected to expand much bevond current levels. Under 
high growvth conditions, therefore, increase!; in wage rates are likely to 
depend largely on lalor demand growth witili Portugal. For tile high 
growth scenario, real w'ages are assutned to increase by' 2.5 pCrcent pet' 
year. a rate of' change ahotit one-third larger thail that of tie I)ase case. 

Credit Market 

The behavior of the rate of' return to capital umder alternative growth 
scetarios is ,ore prolemnatic, because of the importance of' government 
credit policy. In the event of a long-term reccssion, governmrent budget 
deficits could increas,. If'these deficits are fitanced by govertinient bor
rowing fi'om th- domestic credit system, tile public sector share ifcre(Iit 

is likely to increase and private sector credit is likely to be al]eetled even 
more adversely than during the receit past. Ill addition, policyinakers 
might lie tempted to decrease firthcr the real interest rats on time 
deposits in at effort to increase invohlutarv transfI' s friom the fin ancial 
sector. Assuming that quantitative controils oin tile supply of credit are 
maintained as the principal instrumen t to conrot'(l tflation, the I)ehavio r 
of tile rate of' return will depeild increasingly oi credit allhcatiin cella
nisms, and the capital market will lecome increasitngly fragmnented. For 
the negative growth scenario, pri\'ate real rates of' return to Cal)ital are 
assumed to decline by t'.vo percentage points, fi'oii 4 to 2 )eicent lbr 



242 ERIC MONKE 

unsuhisidized credit and firoi 2 to 0 percent for slb.sidized cre(lit; socialrates of return are assiimed to hold constant.
Sharp) increases in growth rates are likely to require significai tadjustments in credit market policy. LibIeralization of capital markets ('ee fbreign inflows and outflows) is probably a precondition for significant increases il investment activitv. leal rates of interest on savings will haveto increase. ForeignIl investors are likely to commit only a portion of'required equity, and some liberalization ofdoinestic credit policy will beneeded to allow coliple iiei itary increases ill domestic capital ilobilization. These changes woild cause a reduction in seginentatio of the financial capital market; thus private returns to capital in'estnient in agriciti re (4 percent ) wo iid iniicrease towaird thCir' social value (8 percent).However, increased investment siniuitaneouxsl\ woild lower the marginalrate of return. For the high .,ro\\th siinlIlatiolis, both private and socialrates ofreturn are assumed to reach 5 perceiit at the Cud of' the(decade. Interms of annualized capital costs, private costs of capital will increaise byless than I percent per year and ainual social costs will decline b' about 2 

percent. 

ProjectedProfitability 
Taible 13. 1 preseits data fnr private profitability of' agricultural systemsunder the alternative growth scenarios. The most notable feature of theresults is the dearth of eases iin which profitability changes from negativeto positive (or vic 'ersa) as the fiactor price assumptions are altered. Signchanges occur fbr only fioo' Of the comIodities. Sheep, beef. wheat onhigh-quality soils, ai traditional wine systems in the Northwest retainpositive profitability undc' the negative g'rowth scenario; and the rainadawine technology of the Nortthwest becomes negatively profitable under 

the high growth scenario (because of rapidly rising real wage rates). Factor price changes iii the next decade thus appear unlikel\, to offset 'uch of'the effiect of the changes in the prices of outputs and purchased inputsassociated with membership in the EC. In this sense, the agriculturalsector appears to be relatively insulated from the cyclical changes in the
economy that are 
represented by the high growth and negative growth
scenarios. 
 The magnitude of' returns to agricultural land, fixed factor,awill alter as capital and labi costs change, but in f'ew circumstances willfactor price changes render producers utlalle (or able, in casenegatively profitable systems) 
tile of' 

to cover variable cost payments.Table 13.2 presents data on fl'm-i-level profitabilit, anid land rental rateson a per hectare basis, categoiized )y soil type. With the exception oftraditional technologies in the Northwest, 
cover market rental rates fir land in 

most systems were able to 
1983. In gene' l, market rental rates(and sales prices as well-see chapter 4) are deterilliiled by agricnltural 
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considerations. The results show further that land commands no fixed 
share of fixed fiactor returns. In systems that require more management 
expertise, the share of profit taken by landowners is likely to be reduced. 
Profitability after land rent is deducted is especially large in the Ribatejo 
and fir the specialized technologies of the Northwest. 

The right-hand columns of Table 1:3.2 contain estimates of profitability 
per hectare in 1996 under the Ilree alternative growvth scenarios. De-
Clines in the profital)ility of' some crop systems do not imply necessarily 
that land rental rates or sales prices will decline, even if technologies 
remain unchanged, because substitution amiong alternative crops could 
sustain farm profitability. Ill many instances, profitability changes are 
substantial eniough to encoirage significant sliifts iii crop iiixcs. On A and 
13soils iii the Alentejo, sunflowers become more profitable than wheat. 
Similar changes occur ill tile Ribatejo, where sunflower profitability in
creases relative to that of wheat and corn. Returns to sugar beets are 
substantially larger in per hectare terms than those for the other Ribatejo 
field crops, but production technologies are hypothetical. Returns to irri
gated crops remain high under al scemarios, suggesting that development 
of additional irrigatc(l areas iinthe South and Center will 'emnaini a miajor 
issue iinPortuguese agricultural investment policy. Again, EC-imlposed 
constraints could prove important, particularly if*processed tomatoes re
main a dominant crop. But the )rojectiois indicate that rice and melons 
are equally or more profitable. 

Tables 13.1 and 1:3.2 indicate that the iiost diflicult Problems over the 
accession period will involve the poor-soil areas of the Alentejo and the 
small farms in the Northwest. In"the base case and high growth scenarios, 
none of' the poor-soil systems of' the Alentejo is projected to be profitable. 
Positive profitability inder the negative growth scenario will he present 
only for the livestock systems. Without further changes ill policies or 
technologies, grains are destined to disappear friom the poor-soil areas. 
Although land prices are relatively low for this category of' :oils (50 to 75 
contos per hectare), individual holdings tend to be large. The representa
tive sheep system requires 12o hectares, the Wheat fiirm 200 hectares, 
and the beef systems 150 hectares. Present owners of poor-soil laids thus 
face considerable potential declines iinnet worth over the next decade. 

For man' northwestern farmers, significant declines iinwealth also 
appear imminent. Landloldings are small (nearly three-fburths of' the 
agricultural area in the Northwest and the Beira Litoral belongs to farms 
less than 20 hectares ill size), but land values are high (averaging more 
than 1,ooo contos per hectare). Much o'the wealth of' small landholders is 
contained in the value of their land, and the movement in projected 
profitability will adversely aflect income distribution by lowering the 
wealth of an already poor segment of the population. In the base and high 



TABLE 13. 1. Private Profitability of Selected AgriculturalSystems under Alternative Growth Scenarios, 1986-96 (in 1983 Escudos per
Kilogram of Final Product)-

Lnw Growth Base Case fligh Growth 
Region and System 1986 1I1 1996 1986 1991 19 1986 1991 1996 

Alentejo
Wheat, good soil 7.92 4.82 1.29 7.76 3.84 -0.49 7.70 3.48 1.19Wheat, poor soil 1.75 -1.13 -4.45 1.52 -2.54 -7.02 1.43 -3.06 -8.03Sheep, medium technology 36.26 12.79 9.19 28.94 -31.07 -71.28 26.76 -45.11 -98.93Sheep, high technology 54.94 27.24 19.72 49.41 -5.79 -40.74 47.76 -17.00 -62.70Beef, pasture-fed -20.70 -21.80 12.30 -32.00 -49.70 -31.20 -25.20 -49.00 -38.30Sunflowers, dryland 5.76 7.08 7.22 5.31 4.40 2.33 5.16 3.43 0.44Rice, Sado Valley 15.56 13.53 17.14 15.3.3 12.16 14.64 15.25 11.67 13.68Tomato paste 4.28 27.16 27.31 3.08 19.99 14.16 2.72 17.68 9.62 

Ribatejo
Wheat 12.20 9.08 5.54 12.05 8.18 3.91 12.00 7.83 3.23Corn 8.85 8.60 4.37 8.63 7.29 1.96 8.57 6.86 1.12Sunflowers 20.35 21.07 20.67 20.08 19.49 17.77 20.0() 18.94 16.70Tomato paste, Gwned -0.13 22.91 23.21 -1.,11 15.23 9.11 -1.78 12.83 4.37Melons, seareir) 7.10 7.57 8.00 6.92 6.44 5.93 6.87 6.13 5.30Sugar beets 30.45 16.26 13.72 29.75 12.14 6.20 29.50 10.53 3.10Wine 8.57 10.75 12.78 7.77 5.97 4.00 7.53 4.45 1.00Rice, Sorraia Vitlle, 24.72 22.06 28.37 24.15 18.62 22.09 23.96 17.43 19.77 



AzoresCheese, edain 179.30 108.10 61.60 15760 64.() 4.30 175.10 82.20 13.10 
NorthwestMilk, traditional -141.70 -180.50 -196.60 -160.80 -295.50 -408.40 -165.70 -327.60Milk, small -472.6024.60 -37.00 -75.0) 8.50 -97.90 -181.60Milk, medium 13.20 -106.80 -206.1089.29 9.63 -21.33 65.17 -20.83 -85.13 83.43Milk, large -13.01 -87.7175.74 9.40 -34.64 -18.43 -34.88 -97.07Corn, regional varieties -1.71 -0.61 -3.60 - 2 .4 7 -5.22 

70.34 -23.42 -95.71
-12.09 -2.68 -'.57Corn, hylrid varieties -14.760.37 1.30 -1.84 -0.35 -3.05Potatoes, traditional -9.86 -0.54 -4.27 - 12.303.12 3.56 3.96 22 94 2.50 2.02 2.90 2.21Potatoes, medium 1.433.07 3.50 3.91 2.92 2.64 2.34Potatoes, large 2.87 2.33 1.733.89 4.26 4.60 3.76 3.48 3.18 3.72Wine, traditional 3.22 2.67-5.39 -1.87 1.13 -5.98 -5.41Wine, ramada 5.10 -5.31 -6.19 -6.73 -7.896.91 8.59 4.53 3.48 2.34 4.32Wine, cordao 2.18 -0.1833.30 34.63 35.86 32.90 32.27 31.57 32.75 31.30 29.71 

SoURCE: PES team estimate. 
'Except fir 'wine, '"hich is pr liter. 



TABLE 13.2. Farvn-Level Profitability and Land Rent by Soil Type and Crop, 1983 and 1996 (in Thousands 
of Escudos per Hectare) 

Btgion. Soil Type'. and Crop 

Alentejo 
Drvland. A and B soils:Wheat 

Sunflowers 

Drvland, C and 1) soils:Wheat 
Sheep, medium technology
Sheep, high technology 
Beef, pasture-fed 
Irrigated:
Rice 

Tomatoes 


Ribatejo 
Dryland, sprinkler irrigation:Wheat 
Con) 
Sunflowers: 
Sugar beets 

Vine 
Flood irrigated:
Tomatoes 
Melon 
Rice 

Prnfitabilitv 

19&3 

Land Beta Low Growth 

1996 Profitabilt. 

Base (ase Ifigh (rowth 

2.3.0 
2.8 

7.6 
10.8 
3.8 
2.4 

64.9 
79.3 

3.45 
3.45 

2.0 
1.0 
0.5 
0.5 

40.0 
25.0 

4.2 
4.7 

-4.9 
0.2 
0.6 
0.3 

94.0 
109.5 

1.1 
2.6 

-8.0 
-1.3 
-1.0 
-0.8 

8,3.6 
85.1 

-0.1 
1.7 

-9.3 
-1.8 
-1.6 
-1.0 

79.6 
78.2 

60.2 
87.5 
31.9 

140.5 

20.0 
20.0 
20.0 
20.0 

28.8 
42.2 
38.3 
51.1 

24.0 
28.4 
33.8 
35.4 

21.9 
2.3.5 
32.. 
30.0 

48.8 
139.6 
77.6 

45.0 
45.0 
45.0 

88.5 
158.0 
126.1 

51.8 
126.4 
105.8 

41.5 
116.7 
98.8 



30.1 
AzoresMilkDr7and

Northwest 
Drland, traditional technologies:Milk 
Corn 
Potatoes 
Wine 
Dryland, medium technologies:
Milk 
Corn 
Potatoes 
Wine, ramada 
Dryland, specialized 

technologies:Milk 
Potatoes 
Wine, cordfo 

SOURCE:PES team estimates. 

36.0 

-85.4 
-0.5 
48.2 

-43.4 

75.9 
9.6 

61.4 
27.7 

56.5 
78.8 

243.8 

10.0 

23.0 
23.0 
23.0 
20.6 

23.0 
23.0 
23.0 
57.7 

23.0 
23.0 

144.4 

41.6 

-65.3 
-7.2 
56.8
-4.4 

-10.4 
-3.2 
74.6 
61.5 

-35.0 
88.6 

260.3 

24.4 

-137.9 
-31.8 

31.5
-45.5 

-94.6 
-34.3 

48.4 
19.0 

-116.6 
65.2 

236.3 

-160.0 
-39.5 

23.8-61.1 

-89.6 
-43.7 

37.8 
3.0 

-104.4 
56.6 

226.6 
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growth cases, all of the milk and corn systems and two of the three wine 
production systems face negative profitability. Only potatoes and tile 
highly specialized wine systems offer prospects of positive profits, but it 
seems unlikely that a majority of current milk producers will find ex
panded opportunities in potato and wine production. Expansion of potato 
areas is constrained by1rotafiomal limitations and risk of' nematodes, and 
both commodities will depend on growth in vet undeveloped export mar
kets. In the wine system, most of' the change in profitability across tech
nologies is caused by a shift from low-quality red to high-quality white 
vilho Verde. This profitable shift depends heavily on export demand. 

If tile rest of' the econony is assmmed to grow significantly (under the 
base and high growth scenarios), major subsectors of agriculture in the 
Alentejo and the Northwest will be unalble to cover variable costs or vill 
be forced to accept returns to Fhunihv labor that lill increasingly below tile 
wage level of* the remainder of' the economy. The implications of* tile 
negative growth scenario are gloomy as well. In spite of' simulated de
clines in wage rates and capital costs, returns to most of the northwestern 
corn and dairy systems still will be negative. In the Northvest systems,
the changes in wage rates ah'cacly ioply significant declines in flrm in
come, because almost all of' the lalor input is provided by the timily. The 
specter of' rapidly dcclining income levels in areas already plagued by a 
high incidence of' poverty would undoubtedly create substantial political 
unrest, and even the continuation of'EC membership could be vulnerable 
in the event of' such adverse economic change. 

Policy Transfers and Agricultural Policy Options 
Table 13.3 tabulates tile policy transfers (under an assumption of' no 

market failu'es, the difference between private and social profitability) 
that will occur under alternative growth scenarios. In almost all systems,
the magnitude of' policy transf'ers will decline precipitously between 1986 
and 1991, reflecting the generally adverse impacts on profit of harmoniza
tion to CAP pricing rules. By Ill harmonization in 199,), policy transfi-rs 
vill become small relative to output \'alues in almost all commodity sys

tems. In the high growth scenario, capital subsidies \Vill be eliminated bv 
the need to accommodate growth, and the net effects of' policy will be 
limited largely to taxes on labor, a few interivediate input subsidies, and 
continued intervention in tile prices of';oine by-p roducts, such as wool. 
In none of' the systems will policy transfers be sufliciently large to create 
positive private profitability in tile presence (,f negative social profitabil
it'. Social and private profitability will diverge more in the low growth 
scenario than in the base case; this result will be caused by a widening gap 
between the private and social rates of return to capital. In spite of' this 
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divergence, transf.Trs are sufficiently large to convert negative social prof
itability into positive or Ilreakeveli levels of' private profitability in only 
fbur systems-shcel and pasture-fi X beef il the Alentcjo and the tradi
tional and ramada wine ststhrs id the Northwest. 

Attempts to Inicrease Policy Transfers 

Two alternative courses of action fice policyinakers desiring to offset 
the adverse changes in profitability ;,ssociatcd with EC accession. The 
first option involves attempts to increase policy transfers-the diver
gences between private and social profitabiity-in the direction of' their 
1983 levels. lowever, under the CAP, the opportunities fbr renewed 
intervention in the output and intermediate input markets appear bleak 
(chapter 12). Similar conclusions apply to the cflicacv of increased trans
fers through the fictor markets; special programs to subsidize agricultural 
labor and credit will have only a limited impact on sustaining particular 
systems. The results from the low growth scenario can be interpreted to 
represent the fccts of a policy to subsidize domestic Ijactors, ill which the 
costs of labor and capital are reducCd b1 about 20 prcelt relative to their 
1983 values. If these programs were targeted to the Alentejo drylands and 
the Northwest, some of the affected systems would achieve positive prof
itability; sheep and beef production in the Alentejo and the large irmilk 
and modern corn systems in the Northwest would ofle, some hope of' 
positive returns to fixed inputs. But wheat on poor soils iin the Alentejo 
and the smaller milk systems in the Northwest would continue to provide 
low returns. TransfeiTs would need to be in Cxccss of'20 peircent of' labor 
and capital costs under the base case assumptions and still larger under 
the high giowvth scenario. 

I he budgetary costs of such progriams would be extraordinarily large, 
because of the prominence of wheat and livestock in poor-soil areas of' the 
Alentejo and of' dairy and corn in the Northwest. Iin addition, the admin
istrative complications of' directing subsidies to particulaIir areas would 
prove fbrmidable; recent experiences with credit allocations through
IFAI)AP, fill- example, suggest that leakages from less to more profitable 
uses within a given region are diflicult to control. The region-specific 
nature of' the capital subsidy would increase further the opportunities for 
leakages by encouraging illicit interregional transfers. Finally, the long
term impacts of' subsidized interest rates will enc'ourage the adoption of' 
additional disincentive policies iin financial capital markets. Government 
budget constraints encourage l(licyniakers to effect transfers indirectly 
by suppressing interest rates on savings, thus discolmraging capital forma
tion in faivor of preseit consumption. Although low borrowing rates en
courage investment, they do so only fir firms with access to credit. Ill this 
regard, recent Portuguese experience parallels that of many developing 



TABLE 13.3. Policy Transfers to Selected AgriculturalSystems underAlternative Growth Scenarios. 1986-96 (in 1983 Escudos perKilogram of Final Product)-, 

ilegii and Systemi 19556 

Luw Growth 

lv1 l996 l9%6 

BLw, Case 

119% 199) 19,6 

Ili h (;rtwth 

1991 1996 

AlentejoWheat, good soil 
Wheat, poor soil 
Sheep, medium technology
Sheep, high technology
Beef, pasture-fed 
Sunflowers, drvland 
Rice, Sado Valley 
Tomato paste 

10.52 
11.21 

176.60 
133.70 
131.00 

7.95 
8.92 
2.31 

0.58 
1.30 

186.40 
142.27 
66.60 

1.82 
1.08 
4.07 

0.87 
1.72 

195.49 
150.22 
71.90 
2.58 
1.46 
5.70 

10.55 
7.99 

174.04 
131.55 
121.70 

7.75 
8.81 
1.83 

0.14 
0.66 

171.31 
129.66 
58.50 

0.63 
0.46 
1.20 

0.07 
0.57 

168.33 
127.60 
57.30 
0.46 
0.36 
0.52 

10.41 
10.90 

168.56 
126.57 
126.40 

7.39 
8.64 
1.06 

-0.64 
-0.50 
139.37 
100.66 
39.90 
-1.48 
-0.56 
-3.27 

-1.31 
-1.52 
111.30 
75.90 
24.10 

-3.32 
-1.47 
-7.52 

Ribatejo
Wheat 
Corn 
Sunflowers 
Tomato paste, owned 
Melons, rented 
Sugar beets 
Wine 
Rice, Sorraia Valley 

13.11 
10.43 
7.52 
3.04 

-0.72 
-0.95 

2.98 
11.35 

3.09 
1.01 
1.0) 
4.70 

-0.54 
0.53 
4.(8 
5.26 

3.40 
1.32 
1.40 
6.25 

-0.38 
1.90 
5.10 
6.14 

13.03 
10.34 
7.41 
2.58 

-0.78 
-1.30 

2.68 
11.10 

2.61 
0.49 
0.34 
2.02 

-0.87 
-1.52 

2.32 
3.83 

2.55 
0.38 
0.23 
1.40 

-0.98 
-1.77 

1.92 
3.59 

12.87 
10.20 
7.22 
1.84 

-0.83 
-1.86 

2.21 
10.75 

1.71 
-0.33 
-0.77 
-2.33 
-1.21 
-4.82 
-0.46 

1.78 

0.93 
-1.09 
-1.76 
-6.41 
-1.59 
-7.69 
-3.07 
-0.10 



Azores
Cheese, edain 247.40 7.00 10.70 227.80 -0.20 -2.20 244.70 -9.00 -18.20 

Northwest
Milk, traditional 
Milk, small 
Milk, medium 
Milk. large 
Corn, regional varieties 
Corn, hybrid varieties 
Potatoes, traditional 
Potatoes, medium 
Potatoes, large 
Wine, traditional 
Wine, ramada 
Wine, corddo 

313.40 
278.30 
301.91 
309.15 

12.89 
11.75 

1.75 
2.52 
2.11 

11.21 
11.82 
11.68 

70.60 
27.60 
50.49 
57.02 

3.72 
2.46 
0.66 
1.50 
1.08 

12.24 
12.86 
12.56 

81.40 
32.60 
56.81 
63.28 

4.25 
2.89 
0.77 
1.67 
1.25 

13.19 
13.83 
13.37 

310.70 
269.90 
280.58 
284.25 

12.76 
11.65 
1.72 
2.49 
2.07 

10.99 
11.59 
11.49 

55.10 
19.40 
40.81 
47.32 

2.97 
1.84 
0.48 
1.34 
0.83 

10.98 
11.56 
11.46 

53.70 
17.80 
39.50 
45.91 

2.93 
1.78 
0.46 
1.40 
0.80 

10.97 
11.52 
11.42 

305.00 
274.40 
296.80 
303.87 

12.48 
11.43 
1.66 
2.37 
1.98 

10.38 
10.96 
10.92 

21.80 
5.0(0 

20.65 
26.2" 

1.32 
0.60 
0.1-
0.65 
0.30 
7.42 
7.91 
8.11 

-5.70 
-8.00 

3.47 
8.23 

-0.03 
-0.45 
-0.15 

0.19 
-0.14 

4.65 
5.03 
5.47 

soutcE: PES team estimates. 
-Positive values reflect a subsidy. and minus (-) values reflect a tax. 
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countries, where large firmers receive preflrence over small farmers and 
dualism in frin structure is encouraged. 

Attempts to Change Agricultural Technologies and Farm Sizes 
The continuation of'agricultural activity in much of the Alentejo and the 

Northwest must depend largely on technological change. If*new technolo
gies can )e developed, land market policies will be a key, determinant of 
the extent to which these new alternatives will be adopted. Most poten
tial improvements in efliciency depend larger farm size. Theon move
ment from traditional to medium to large milk fhrms, fbr example, re
quires significant incieases in farm size (from I to 4 to 12 hectares).
Conditions of positive economic growth also are important in the process,
since the demand fbr labor from the nonagricultural sector will ficilitate 
out-migration from agriculture and increase the potential availability of 
land to the remaining farms. 

Table 13.4 pro'ides some indication of the magnitude of' the structural 
problem fbr Portuguese agricultural land. The vast ulajority oftfarm oper
ations are under 20 hectares, and they account for 40 percent of cultivated 
area. The farms of' this size contain numerous small parcels of land. The 
national average parcel size is UnIV 0.3 hectares in the I to 4 hectare 
farms, and region-specific values do not deviate much f'rom this value. 
For the 4 to 2o hectare farms, the average )arcel size is generally less than 
i hectare. These data overstate the magnitude of' the structural problem,
because farms under 1 hectare generally are not commercially oriented; 
many of' the i to 4 lectare operations in the South are in similar circum
stances. But in the North, most commercial farm operations fhll in the i to 
2o hectare range, and this region will impose the greatest pressure on 
land markets to accommodate changes in production technologies. 

Comparisons of' the data f'roim the two agricultural censuses, 1968 and 
1979, allow characterization of the structural changes that have occurred in 
recent years. Changes in average faiu'm size (not shown) ranged from 10 to 
25 percent within each size category. The data on changes in the number of' 
parcels (Table 13.5) give some indication of' how these increases were 
achieved. Among fhirms under 4 hectares, growth was achieved Iy increas
ing the number of' parcels per farm. Among large farms (50 or more 
hectares), growth was accompanied by consolidation. Table 13.5 indicates 
that this pattern of' change was causing an increasingly dualistic finrm 
structure. While large farms were increasing in size and in share of' 
agricultural area, small fiu'ms were growing increasingly prominent as well. 
The medium-size fhrms (4 to ioo hectares) suffered substantial declines in 
their share of cultivated area. Almost all of' the decline in cultivated area 
among these farms is accounted for by increases in cultivated area among
operations under 4 hectares. Growth within the larger size categories (in 



TABLE 13.4. Farm Distribution and Parcel Size, by Relgion and Size Category of Farms (in Hectares), 1979 

(a) Percentage of Farms in Each Size Category and Total Number (of.Farnis 

Siz. (atcgory (ill Ihectares) Total 

Iegion. 0-0.9 1-3.9 4-19.9 20-49.9 50-99 1(0l- 199 211-499 5MO+ 
Nunilwr (if

Farms 

North 
Entre I)ouro e *linho 
Tris os Montes 

Beira Litoral 
Beira Interior 
Ribatejo 
Alentejo 
Algarve 
Mainland average 

55.26 
64.75 
3.3.94 
58.59 
42.66 
49.36 
32.(X) 
36.02 
51.3-1 

30.55 
27.18 
38.13 
,33.41 
36.94 
36.70 
28.85 
37.11 
33.39 

13.05 
7.57 

25.36 
7.39 

18.06 
12.13 
24.38 
23.78 
12.97 

(87 
0.37 
1.99 
0.43 
1.58 
1.15 
6.77 
2.26 
1.35 

0.14 
0.07 
0.31 
0.10 
0.36 
0.32 
2.93 
0.48 
0.40 

0.05 
0.03 
0.11 
0.04 
0.18 
0.16 
2.12 
0.23 
0.24 

0.04 
0.02 
0.08 
0.02 
0.13 
0.13 
1.94 
0.11 
0.20 

0.03 
0.01 
0.08 
0.01 
0.09 
0.06 
1.00 
0.02 
0.11 

271,100 
187,600 
83,5W0 

251,400 
86,600 

187,700 
64,100 
34,300 

895,100 

(b) Average Parcel Size in Each Size Category (in lectares) and Total Number of !arms 

Sizet (Caltgorv ioiI hlctarts- To!tal 

Itgioi 0- I 1-4 4-20 20-50 50-1-X)I)M-2X) I 2(W-.) ,5M1+ Fart 

North 
Entre )ouro e Minho 
Tris os Montes 

Beira Litoral 
Beira Interior 
Ribatejo 
Alentejo 
Algarve 
Mainland average 

0.15 
0.15 
0.15 
0. 10 
0.18 
0.15 
0.40 
0.30 
0.14 

0.34 
0.38 
0.30 
0.20 
0.37 
0.34 
1.21 
0.63 
0.31 

0.64 
1.04 
0.53 
0.42 
0.75 
0.87 
3.06 
1.22 
0.76 

1.37 
3.01 
1.13 
1.52 
2.04 
2.98 
8.25 
3.78 
2.64 

3.63 
7.39 
3.08 
3.96 
4.90 
7.78 

17.04 
8.67 
7.77 

15.20 
68.08 
11.09 
8.30 

16.48 
19.80 
37.92 
12.72 
22.49 

55.94 
128.29 
36.38 
19.36 
-15.10 
52.59 
94.93 
.34.81 
66.02 

331.67 
547.83 
310.45 
66.76 

114.39 
317.49 
425.04 

48.09 
3(X).85 

0.46 
0.45 
0.46 
0.26 
0.82 
0.77 

14.94 
1.20 
0.86 

Sout:ES: (Censrof Agriculturc, 1979. 



TABLE 13.5. Changes in CultivatedArea and in Number of Parcels per Fann, by Region and Size Category of Farms(in Hectares),
1968-79 

(a) Percent Change in Cultivated Area in Each Size Category 

Region 0-1 SizeCat gory (inItectres)1-4 4-20 20-50 50- 1l0 I(X)-20X) 2(X-50 5(X + Aerage
North 85.37 13.40 -16.39 -38.72Entre Douro e -15.16 50.01 214.96 500.58Minho 71.28 0.90 12.97-21.55 -23.42 -5.54Tris os Montes 192.65 976.75 278.85145.34 36.08 -13.26 -43.12 10.19-18.07 21.70Beira Litoral 88.12 568.37 14.8465.98 0.43 -20.64 -5.13Beira Interior 4.19 .35.64 206.84 149.22164.4-i 7.50 -31.85 -48.83 -44.60 -17.09 -27.04 

8.54 
Ribatejo -24.25 -25.5171.17 5.86 -2.20 17.05 14.30 41.71Alentejo 61.98 23.25 16.9954.54 - 1.1 ! -5.14 7.44 19.60 34.54Algarve 39.17 -4.37 7.06216.35 36.41 -0.46 -40.27 -52.26 -32.05Mainland average -32.74 -72.00 -19.1782.28 7.46 -14.96 -19.66 -4.83 25.18 39.22 4.89 3.67 
(b) Percent Change in Number of Parcels per Farm in Each Category 

Sizet- g~ (Illtofe c'tarv'O 

Region 

North 
Entre )ouro e Minho 
Tris os Montes 

Beira Litoral 

Beira Interior 
Ribatejo
AlentejoAlgarve 
Mainland average 

0- 1 

-57.71 
-64.49 

35.25 
16.63 

24.18 
4.81 
0.9340.12 

-23.98 

1-4 

-50.74 
-67.39 

27.70 
1.05 

43.75 
3.92 
2.1138.01 

- 15.83 

4-2) 

-17.22 
-61.19 

22.89 
-7.28 

25.59 
-15.10

-7.39
32.50 

-8.76 

21-5) 

-9.70 
-14.28 

-3.76 
-9.93 

13.04 
-22.50
-6.85

3.62 
-18.45 

50- 1( 

-3-1.34 
-26.13 
-27.10 
-14.89 

-9.94 
-36.15

-8.40
-19.46 
-36.39 

I0-2M) 

-59.01 
-72.84 
-47.19 
-24.62 

-33.01 
-24.11
-11.24
-2.73 

-45.14 

2(X-W) 

-86.03 
-53.00 
-85.08 

25.08 

-49.22 
-30.61
-20.05 
-30.75 
-46.36 

.5 X) 

-96.04 
25.75 

-96.14 
48.0) 

-13.51 
-41.93
-28.94 
-41.28 
-40.22 

A tragv 

-36.91 
-65.76 

40.74 
-2.49 

8.68 
-9.12
-6.12 
10.50 

-16.66 
s.%tlRC(:. - us of Aigricultur. 196h. 1979, 
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the Alentt'jo, fir 'lixample) call be explained similarly by reallocations f'og u 
larger to relatively soialler faums. 

These aggregate patterns coCtorm to the result of tie Iiiertoeco1oieIC 
analysis described in previous chapters--the small, fill-time fauner has 
the least ability to buy' and rent land. Currently, land market transactions 
by these aa'ters take place la rge'ly oitside formal credit chanels. About 2 

percent of agrieult1ral parcels clialige hiaii tls 'el y'earl illg tile 1978-83 
period, the ,numberof transactions raiged' ti'olli 15,ooo to 1:3o,ooo per 
year. )uring this time, onl\' about 9oo pulrelhases of' land were filianced 
under credit lines of ii..\iDA': these data are understated, since inany land 
purchases are ii ade as part of' ftill investment pItjects. But ft'wer than 

2o,ooo Illeditll'- alid loig-telii lans wereT Made bet'eeJl IIlit'1979 anid 
J11e11 1984, alid ev'eni if all these Ioats cnItai'd provisions for land pIr
chases, the frlimal credit svsteii wolld still acco"it thr l'ss thanl 5 percelt 
of the transactions in tile land market. 

In part, tile sliall volllte oflending coul be the result of tliC availabili
ty of funds fron alternative sitrces. SeIf-finalcing and "fliiidlv ll',l-
Ior" loans are notted most -t'equently where emigrants' relittallces are 
prominent. Tile terms til these loalis are generally more ,tvorablle than 
those oin bank lo:ns, because the )o) rower is colipetimg against bank 
savings rates that are low or negative ilt real terms. But 'ho lackwhi'i,::'; 
access to informal credit are largely excludedlI tI the potential inceli 
increases ofl'rtd by technological cliange. Iii the Northwest, for example, 
recent profitability of the traditional and small imilk svstens has been 
negative (-81lcontos alid -36 contos per hitart', respectively). Elven 
substantial reductions ilt consumption cannot generate tile financial cap
ital necessarv to double tfitl-ii size and expand dairy herds. Potatoes otl.r 
profits, but rotational colnstraints limit the planted area per fia'rm. Under 
currelt policies, therefte, t'l rs with access to off-fiil soturces of 
finaneing (Ulinotlglu offlti-ti('lemployment or e'ligratiot) will continue to 
dominate the land market and part-time flflnnilig will grow ill promi-

One set of policy changes that wtould have little budetarv cost inv'olves 
regulatory retform o' the credit market. A key constraint oil the use of 
firlnnal credit arises because current laws proibit the division of' land into 
parcels smaller than the alleged ilinim ln unit of'cltivxation. These legal
ized liitll sizes ilctaret rt- '2 to lecare o. 5 h 10tic'tlltU ral crops, 2.5 
tares for irrigated lalid, 2 to 4 hectares for drvland ilt the Northwest, and 5 
to 7.5 l'etares hr"dralld ill the South. Ill addititn, if tite loan is to 
(qIalif, under the credit lile or land (CtIt 5:34), tie ltIrchase Most be 
part of a colsolidatioli eflbrt by tle buyer. Most regional ministry offices 
interpret this restriction as requiring the purchase otfa parcel contigluous 
with a parcel already owned b y the prospective buyer. 
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Such arl)itrary restraints constrain technological change on small fi s, 
particularly in tie Northwest. Elxpanded fia' size is important for tech
nological change, and production patterns demonstrate a clear trend of 
increasing average parcel size. The phenomenon of land swapnl) g and 
producer interest in contiguous parcels confirms the advantage of consol
idation. But the problein fir the producer is that contiguous parcels 
become availal e only occas;,mally, usually as neigh)ors leave agricil
ture. In the meantiime, the addition of parcels not contiguous to the fril 
oflirs small fiu'mis profitable opportunities to expand. Some minimum size 
of parcel is necessary for the inclia ized corn and silage produetioi of' the 
advanced milk systems. But Miinimumn sizes a-e on the order Of'o.5 lec
tare ratherm' tIian .2 Iiectares. Transportation costs also Iiinit producer ill
terest to a geographical area not too distant f'om the fhrnier's home. The 
recent growth of' milk production in the Northwest suggests that these 
costs are more than compensated fbr by the higher profits of the nontradi
tionial technol(ogies. (onsolidation coul le ai more important precondi
tioii fbi' expansion of' periiiaiient crops, because of' economies of' scale ill 
pes ticide application and har'estiug. But legal mandates are unnecessary
to ficilitate this change. Ill the Alenteio, parcel sizes appear to be stlfi
cientlI large to sulpport specialization. In the No'thwest, siiall fiu'm 
owne'rs usually have at least one relatively large parcel amenable to spe
cialized Ir(d('tion. 

A second option for land policy inv'olves attempts to target special
lending programs to small, f'ull-timiie fh,'mers. Substantial i'efbm'm of' the 
Credit PAR system ,iight provide one method ot'(flabling full-timie fi,'m
ers to compete against those with access to ofl'fhr1 sources of' credit. 
Such a prograil could of, " financing at rates c)i':,aral le to those ofle red 
in the inb'mal ,iarket (perhalps i'elated to the int(i'est i'ate paid (l sav
ings). largeting tile prograin to f'ill-ct iiiie meirs is a preconditiol ifb tile
 
success of the policy. If' tile p'ogram wei'e applied umniversally to land
 
purchases, cuirreit rents would be capitalized at pcograiim inerest rates
i'ather than at the true olpp)ortunity cost of capital. The oily effects of' a 
univei'sal sibsidy progma in would be to raise tile price of' lam( and t,'alsf'em' 
wealth f'omn the pr'oviders of' the subsidy (taxpayers) to sellers. 

A final set of' options foi land policy inoh'e ,'i'mn of' tleirental market 
by the al 1ishment of rent cmtmls and lifti ie tenancy clauses (chapter 
4). The likelihood of tenamt explhitation has beei reduc'ed simice the 1974 
FRevolution. Il the South, albout i million hectares of land were Ia
tionalized and redistriluted, prina'ily to siiall holders and collective 
farms. Maximiuin area limits apply to owier-opeirators and absentee land
lords. With an iiiincrease the imbler of' landowners, imnopolistic ex
ploitatio of teiiaiits appears to be mikelh iin it lieralized rental market. 
li the Northwest, the growth of otf'-fariii iiicoine from emigration and 
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domestic eml)oment in, rural industry has reinforced a wide dispersion 
in iandownership. In the Entre l)ouro e NIinho, the TrAs os Montes, and 
the Beira Litoral, only 5oo falims are more t'an o heetares in size. They 
account for 20 percent of agricultural area, ' ut much of this land includes 
forest or unimproved pasture. Tenaiit fiu'llers grow primarily field crops 
and wouild have little interest in these aireas. 

The principal impact of the rental laws has heen to prevent potential 
renters fruoin expanding their farum operations. This eflect appears particu
larly important in tihe Northwest, where small f'rmeies who lack the finlan
cial resources to purchase land coexist with caretaker fiimers-indi
vidluals who operate the fields of abse itee landlords for a nominal fee 11n til 
the landlords' return. The aggregate significanet, of* this pattern is not 
known, but the pattern appears to be particuha'lav prominent where eili
grants have purchased land ili anticipation of their filture return to Por
tuigal. In these circumstances, rental laws cause a misallocation of' land 
r'esouirces. Potential growth in ;unall fiu'iner income is agaiii limited be
Cal..e of, the inability of' fhirn'rs to acquire land needed lfbi improved 
technologies. 

Conclusions 

In most middle and upper income countries, the nonagricultural sector 
dictates the agenda fi'l agricultural change, through changes in labor and 
capital costs that ini turn influence the profitability of'agricultural systems 
and, hence, the prices fbr land. Although the agriculturid sectori must 
generate changes ill technology to offiset negative profitahility, nonagri
cultural growth and the consequent demand fbr labor are iecessary to 
liberate the land i'esources aid allow remaining fiu'ners to increase firm 
size. The results of alternative growth assumptions suggest that, fbr Por
tuguese agriculture, the most intense pressures for change will involve 
the nsers of' poor Soils in tie Soith and small dairy and graii fiui'iers in 
the Northwest. Inl general, currently profitable systems ini the remaining 
regions appear capable of generating positive profits in the f'uiture. The 
field crops grown oi the good soils of' the Alentejo, all the ir''igated crops, 
the field crops of large fiurms in the Ribateio, and the inilk system of' the 
Azores remain profitable uinder a wide range of' possible ehmges in labor 
and capital costs. 

Moderate increases ill the magnitiide of policy transfers through the 
lahor and capital markets are not likely to have much impact on the 
projected pattern. But land policy will play a critical role in determining 
both the rate and the pattern of agricultural expansion. Current legisla
tion has its most adverse impact on the small fill-tinie firmer. If small 
fiumners lack access to self-financing, restrictions on fbrmal credit effec
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tively exclhde them from the land market. Land rental laws discourage
free market contracting and thus limit the ability of small firmers to 
realize the expansion in cultivated area essential fbr technological change
and increased income. Although the justification fbr current land policy is 
couched in terms of protecting the small, full-time farmer, its conse
quences entail precisely the opposite eftect. 



14. 	 Portuguese
 
Agricultural Strategies
 

by Scott R. Pearson 

Tie results of the emipirical analysis identity, agricultural systenis and 
regions 	where in'ofitalbility can he expected to be strong as well as those 
where significant adjustments will need to take place. These adjustments, 
in principle, cai be accelerated o,"eased I iey.cy But the range odpilic
choices 	under direct Portuguese control will be restricted severely after. 
the transition to full 	 Prices ofapplication of the CAP. the agricultural
commodities that are regulated under the (AP will be set iy tli' EC, in 
whichl Portugal Ihs only o ie of twelve votes. The prices of' traded firm 
inplits will he determinel ill the wider EC iiarkets, ind the prices of 
Lbor and capital will be influenced imainly by econuy,, 'idc plieiioneia,
'lot by agricultural polieyinakers. The pace and difliisioll oftcost-i-educing 
technological changes can )e allected inidirectly by pk-hlic investment 
policy aiied at improving the rural infr'astructure and applying the re
stilts of agricultural research. Il this limited policy arena, what realistic 
choices remain for Portuguese policy'iakers to influence the future p,'of
itability of agriciltit iral systems?I TIis Cetral issii. is addressed by a con
sideratiii of, alternative national strategies, possible regional a(jkuist
meits, identification of iivestmenit priorities, and Ficilitation of teciiical 
and structural change. 

Alternative National Strategies 
In earlier chapters, the likely ability of principal agricultural systems to 

compete and survive withil the EC was aalh'zed under varying assumip
tions. Taken together, these profitability results have iniportant implica
tions for the ftituu-e direction of Portuguese agricultural policy. Countries 
with full Contol over tl'eir various policy instrIl mets canl opt Ilr any 
agricultural strategy they desire, assuming that their farmers, consumers, 
aud government hudgetunakers are satisfied with the outcome. But unem
bers of econoiiiic coniomiuuiitits (such its the EC) filce a fiar narriower range
of'choices aiiming agriciultu,'al strategies. Fo" Po-tiugal, three very differ
eut potential agricultural strategies are reviewed here. The purpose of the 
r'eview is to demonstrate why only one of the choices is a realistic pos
sibilitv uiow that Portugal has joined the E. 
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Income Maintenance 

Facing thle prospect of significant adjustment, interest groups and poi
icymakers often react by trying to minimize change in order to keep farin 
incomes at earlier levels. One prospective agricultural strategy is to mini
mize agricultural adjustment by enacting policies that attempt to maintain 
pre-accession levels of' private profitability (at tle level of' the fairm or of 
the system). As shown in the two previous chapters, foui' filIr-level ac
tivities were plrivately ui)rohtahle in 1983. fbMteen (including the Ibti 
initial ones) are projected to Ibe una)le to cover their variable costs after 
the transit' 'ii to fill EC membership in 1996, and twenty-seven of the 
thirty-three inclided ill tile stu(lv are expected to he less profitable in 
1996 than they were in 1983 (the six exceptions are activities involve(l in 
producing Sunflowers, rice, and tomatoes). 

A strategy aimed at preser'ving the status quo fain incomes of' 1983 
therefore would have to create iume'rous, often large policy transfers to 
keep pri'ate profits at pre-accession levels. As argued in 1ateiinc 12, 
the filture, Portugal will be unable to use agricultural price policy to effect 
transfers to its faimers. And as demonstrated in chapte 13, Portuguese 
policies to alter factor prices (wage, interest, and land rental rates) are not 
likely to make large improvements in private profits at the fil'in level. 
Consequent]ly, the use of' policy inst I'nmeits to create higher fi'fm profits 
by altering product or filctor prices citlier is ruled out because of' EC 
memllbershiip or is insuifficient to achieve the objective. The first strategy, 
to maintain faim incomes through product oi factori price policies, is th us 
infeasible. )irect income transfe'rs arc permitted under the CAP but 
would be too costly in budgetary terms. Because this defensive strategy is 
unworkable, there is no need to have to weigh the potential benefits to 
farmers against the efficiency costs of' preventing a reallocation of' re
sources in response to changed conditions. 

Inport Substitution 

In view of' the prospect of' Portugal's having to make substantial levy 
payments to the EC on third-country imports of' feed girains or to pay high 
CAP prices fbr comnodities originating in other EC countries (chapter 12), 
some observers have suggested a second sti'ategy fbr Portuguese agri
cultural policy-to expand the domestic production offdeficit commodities 
and thus to create substitutes fin' agricultural imports that w\,ill be moire 
costly after Portugal gradually adopts the CAP. If'bIlowed to its limit, this 
import substitution strategy would permit the country to achieve self
sufficiency or even to expand production fbr export, emulating the experi
ence of' many other EC countries. The issue is whether it is feasible and 
desirable to pursue this second, more aggressive strategy, aimed at ex
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panding output to substitute fbr imports and ultimately to generate export 
supplies. 

The base case projections point to the difficulties inherent in pursuing 
an import substitution strategy. The limitations on Portuguese use of 
commodity or fiuctor price policy have been summarized earlier. Short of 
attempts to target interest rate subsidies for s:elected import-substituting 
activities (with the myriad difficulties these attempts would be likely to 
entail-chapter 13), fiw, if' 'y, policies will be available to create i
port-substituting incentives by altering prices of outputs or inputs. Por
tugal thus will be restricted to using investment policy-'allocations to 
agriculture from the public capital budget-to expand agricultural output 
in selected activities. The issue then turns on how best to select activities 
to receive public investment funds. Import substitution would require 
that the selection be made according to the deficit between domestic 
consumption and production-that is, net imports (after allowances for 
changes ill stocks). 

This criterion fbr selection, however, makes little sense. For example, 
Portugal's annual imports of corn recently have been in the 2 to 2.5 
million metric ton range, thereby making corn-producing activities a 
prime candidate for import-substituting investment policy. Yet most of 
Portugal's domestic corn production occurs on small-scale farms in the 
Northwest, and these fiurms are projected to face negative profitability 
(using either traditional or hybrid varieties) at the end of, the transition 
decade. The fi ct that large quantities of corn are imported does not imply 
that public investment in corn production would frther Portugal's agri
cultural objectives. The success of' public investment depends on all at
tractive price environment and on a technical package of high-yielding 
seeds and complementary inputs that can lead to cost-reducing tech
noh)gical change in filrming or processing. 

It would be a fbrtuitous coincidence if'a ranking of investment projects 
according to import gaps were to result in rapid growth of' agricultural 
output and incomes. As demonstrated in chapter 2, only socially profit
able activities truly save (or earn) fbreign exchange, so there is no special 
advantage ill promoting activities that substitute fbr imports-unless they 
happen also to be efficient users of' scarce domestic resources. Hence, the 
second strategy, expanding production by investing public funds ill ac
tivities that sul)stitute for imports, is undesirable because of the use of an 
inappropriate economic criterion fbr project selection. 

Efficient Specialization 

Once a country in effect cedes its price policymaking authority to a 
supranational organization, its principal way of influencing agricultural 
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development is through selection of public investment projects (including
public or private research in agriculture). Portugal's choice of agricultural
strategy for tile next decade or more will be heavily conditioned by this 
reality. Preserving the status quo that existed prior to accession is not 
feasible, and investment to create substitutes for imports is unlikely to be
desirable, even if' feasihle. A third, preflerred strategy-efficient spe
cialization according to comparative advantage-stands between the de
fensive and aggressive choices and dominates both. The measurement of 
efficiency using social profitability is described in chapter 2 and applied
throughout this study. Although efficiency gains or losses alwaysare 
important, they are by no means the sole basis fbr making policy decisions 
within this agricultural strategy. 

During the coming decade, Portuguese agriculture is likely to be 
strongly influeiced by two related fi'rces-EC-dominated prices fbr comn
inodities and inputs and steadily increasing real labor costs. With fiw 
exceptions, agricultural policymakers in Portugal will have little control 
over either of these forces. The first will be set annually by the EC, and
the second will be determined by tile growth rate of income in tile entire 
Portuguese economy (of which agriculture constitutes only 12 percent).
Policymakers thus will be faced with the reality of firmers clamoring fbr
help because of substantial pressures fir adjustment that arise firom tile 
shifting relative profitability of crops within regions. Yet the range of' 
policy instruments available to alter the situation will be fur narrower th-m!it currently is. The pattern of' profitability, analyzed in earlier chapters,
will be altered importantly only by public investments that reduce input

costs 
or raise output returns to farmers. (As will be discussed shortly,
rural incomes could be supplemented by social welfare programs. But
this income transfier would not change relative profits in fhrming activities 
and thus should be considered part of' a rural adjustment strategy rather 
than an agricultural strategy.) In these circumstances, the critical issue for
the design ofan agricultural strategy is how best to employ scarce public 
investment resources. 

Although Portuguese agricultural policymakers no doubt have a varied 
set of objectives in mind when they map agricultural development strat
egy, their decisions are likely to be dominated by fbur such objectives
efficient use of resources to obtain rapid growth of' farm output and in
come, equitable distribution of' income among agriculturalists and across
regions, reasonably stable agricultural prices reflecting secure Ibod sup
plies, and orderly structaral adjustment as workers leave unprofitable
agricultural activities and farm sizes gradually increase through addition 
or consolidation of parcels. The allocation of public investment Funds
typically involves trade-offs among these objectives. As an example, a
prospective project to aid small- and medium-scale milk farmers in the 
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Northwest might he valued because iVwouild enhance the incomes of, 
relatively poor farmers and ease their pressures for rapid structural ad
justment. But it also could he inefficient if, after the investment, the 
aided farmers still produced with negative social profits. In this instance, 
decisionmakers would have to veigh the distributional gailis against the 
efficiency losses to judge whether the investment were of higher priority 
than other alternatives. 

As Portuguese policynmakers ,:tudy the outcome of projected prof
ital)ility among Portugal's agricultural commodities and regions, there is 
no reason to expect them to be either satisfied with or complacent about 
the expected pattern and its implications fbr change. A strategy based on 
specialization according to comparative advantage does not mean that the 
best role for government is to do little or nothing. Policv'makers properly 
will want to find ways to achieve two separate goals. One is to assist 
ftarmers in the viable activities to improve their Coml)petitiveness by inves
ting to change technologies. The other is to ease the painfl costs of 
adjustment out of agriculture fbi fiunuers whose choices are bleak and 
whose activities are so unprofitable that they appear beyond rescue. The 
remainder of this chapter discusses ways in which the empirical analysis 
in this book can assist in this critical and difficult process. The discussion 
is, of course, drawn from that presented in detail, with tabular evidence, 
in the chapters on regions and policies. 

Regional Adjustments 

The need for adjustment, caused by CAP prices and rising real wages in 
the next decade, w\'ill difler widely across the agricultural regions of Por
tugal. The details concerning likely adjustments fbr individual systems, 
fir competing systems within agroclimatic zones, and for trade-ofl within 
regions have been presented in the regional chapters. And inl chapter 13, 
the sensitivity of the base ease results to diflering assumptions about 
relative factor prices and factor market policies was analyzed carefulily. 
The remaining task is to highlight the principal lessons on adjustment in 
the context of' an agricultural strategy that foeuses on efficient specializa
tion within the EC. 

All regions \Vill fice the need to make adjustments, but in some the 
prospect is for relatively small and uneventfil change. Many of the firm
ing systems in the Ribatejo and the Alentejo are expected to be highly 
competitive at EC prices. Some adjustment is anticipated, because wheat 
and corn will become less profitable while sunf]overs, sugar beets, toma
toes, melons, and rice \Vill gain in profitability within the CAP regime. 
But all irrigated systems easily can pay their land rents (Table 13.2), and 
switches among cropping systems should not present any major adjust
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meit difficulties. One large potential problem area that bears further 
investigation is the filture ability of Portuguese marketing agents to pene
trate the seasonal EC market for specialized fruits and vegetables, pro
duced in irrigated systems in central and southern Portugal. 

The dairy systems in the Azores, producing cheese and inilk powder, 
also look to be in good competitive shape after the ill transition to CAP 
prices. The private profitabilitv of these activities will fall with gradually 
declining EC dairy prices but will remain positive (and higher then hlnd 
rents); the social profitability w\'ill jump fiom negative (with world dairy 
prices) to very positive (with CAP prices as social valuations of output).
Because of the projected decline in private profits, some marginal 
Azorean dairy fiumers w\'ill likely he forced to leave fanning, but no major 
structural adjustments are indicated. 

Adjustment problems seem more acute in the Alentejo. Wheat and 
sunllower production on good soils (A and B quality) wvill remain profit
able in q)6. The competitiveness of wheat w\'ill suffer a precipitous de
cline, with falling projected CAP prices, so that the iq96 profit no longer 
will cover 198:3 land rent, but the profitability of sunflowers will fidl only 
slightly under EC prices. The indicated adjustment for good-soil, dryland 
farming is away f'rom wheat and toward sunflowers to the extent that 
rotations permit this shift. Adjustments on poor soils (C and 1) quality) 
appear much severer. The longstanding desire to inove these lands f'om 
cereals to pastures is clouded by the empirical results; poor-soil wheat 
will become highly unprofitable in iq996, hut so will pasture-fed sheep and 
beef, though to a lesser extent. For the poor-soil areas of'the Alentejo, the 
critical need is to find cheaper ways of' improving pastures and techi. 'al 
solutions to higher meat yields (including feed conversion and Ibreed 
improvements). 'I'l other adjustment alternative seems to be to remove 
much of the C and 1) soil from agriculture and convert it to fbrestland, an 
option not investigated in this study. A critical research need is to study 
the costs and benefits of large- and small-scale irrigation systems to im
prove water availability in all of the Alentejo. 

By fIur the most difficult and painful adjustments are projected to occur 
in northwestern agriculture. Most firmers in the Northwest have very 
small operations (uinder 4 hectares), and many are among Portugal's 
poorest people. Chapters 8 through 1i detail a remarkable success sto
ry-hov the introduction of' new technologies (corn silage, improved 
breeds of' dairy cattle, and hybrid corn seeds) and organizations (collective 
milking parlors), along with supplemental earnings from off-farim Work 
and emigrant remittances, permitted a significant increase in milk output 
and farl-m incomes. Price-responsive fuirlers saved, invested, changed 
agricultural technologies, and prospered. 

The irony is that this very encouraging picture is expected to change 
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dramatically under EC policies. The Northwest's principal agricciltural 
outputs-dairy products and low-quality wine-are commodities cur
rently produced ill the EIC at levels greatly exceeding domestic consuimp
tion (chapters :3 and 12). Because EC protection permits domestic prices 
to be inuch higher than comparalh world market levels, the surpluses 
must either be stored at high cost or be exported with large subsidies. 
The )udlgetarv pressures of* surplus disposal have caused EC pol
icyniakers to reduce real (inflat ion -adj uisted) prices or to introdhuce quan 
titativc controls ol levels of output that will receive support. The decline 
ill real prices for surplus commodities is projected to continue; Por
tugiiese prices thus will ]be harnioil ized to gradually declining real pro
jected EC prices. The deteriorating price enivironmiieit, along with a 
)rojected stead' climb ill real wages (at a rate of* 1.8 pe rcent per year),

will cause tie northwestern dairy and low-quality wine (red cimn) Verde) 
activities to become highly unprofitable, in both private and social terms. 
The implicatiol is that filinners and hired filul laborers will not Ie ale to 
earn their opportunity costs ill agriculture and will tiluis be attracted to 
of],larill o01' iiigralit .jobs if' these are avail al e. 

Poteiltial aciUstileCits Of tle Ci'r) miX Withiin tile diversified whole 
firms of the Northwest o not appear to he a realistic alternative f')r the 
entire region, Culti'ation o lpotatocs and ]high-(uiality vwi grapes (whi te 

inlho cerde) is projected to he c)nilpctitive after EC accession. But wide
scale expansion of' tile fiomIcr is restricted by ciisease pi-Iol)lils and price 
ii of tile latter I)V the Iiprovecl nature of tile domestic anduicertain ties andi 
export markets. The difflusion (Iftechnological innovati(os (chapters 9, 1o, 
and II) fromll traditional to silall-, iiediliil-, ori large-scale cultivation of 
illilk, potatoes, or wile would alleviate the adjustment problem. Nev
ertheless, the eml)irical analysis shows that either new, cost- reduciig 
technical Clnges will have to Ie ciscovered and introduced, a desiralle 
Ibut uncertain lrospect, ol tie numlers of ftll'iers, ltrii workers, and
fll-ins will have to decline significantly. 

Portugal, il short, will sooll fhlcc the complicated policy issue of*1how 
best to case the paiillhil process of' structural adjlistiellit ill northwestern 
agriculture. This issue is, of course, a well-known problem iil indus
trialized and c\i indlistrializing countries; Portugal itself has seen agri
culture's share ofemphyiment and income decline rapidly during tie past 
twelnty-five years (chapter 4). The 1)iOcess of' structural change can occur 
simoodly if' prochuctive eml)loyment opportunities outside (f agriculture 
(fromil rural inclustries or construction, urban activities, or overseas joi)s 
for emigrants) increasingly absorb ru'al workers. Nuch of the recent 
improvement in rural standards of living iii tile Northwest can lbe at
ti'il)ttd tol such oi-fiu job opportulnities, which iil turn providied both 
savings for agricultiiial investment and the need to invcst in new fiarming 
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technologies that used less (increasingly expensive) labor. Those con
cerned with rural welfare in the Northwest therefbre must hope for successful macroeconomic development policies in Portugal and ill tile rest ofthe EC that will lead to growing of-fai'm job opportunities domestically 
and abroad. 

The diflkiilty presented by thelprojections of highly negative agricultural profitahility in the Northwest is the suddenness with which the pressures for adjustment could strike the firniing population. The transi
tion period helps somewhat, but within a very short timc a stibstantial
number of' Portugal's faemrs are likely to h( fhced with unprofitablc
fariing operations (even il'ti v valu tifmil labor at a rate that is much
lower than the market wage). Froin previolis pants of this and fi'oii earlicr
chapters, it is clear that commodity price policy on output; and inputs willnot he avaflalde to providc much help iii easing structural adjustment
pressures. Although factor price policies are less controlled by EX, regula
tions, the aiilysis of chaptCr 1:3lea'cs littleI ho(e fbr iiluucll adjustment
assistance frOillthis source. Improvemn i ts iic(I to beIcimad e to reinove
existing impediments in the agricuItural land and rural creditimarkets;
even with improvements, many of the nlortliwestern flurming activities 
probably would renlain unprofitable.


The best atdjustment strategy is a two-prongcd approach. 
 One dimen-
Sion would he to conitilc to reduce fiuiiring costs-to intensi, existing
efbrts to identif'Y technic.,l imlprcvcnimits, to introdluce thel through
public investment and extension, and to impro'e rural credit and land
markets. The other dimension would he to recognize explicitly that rural
adjustment is much more thai an agricultural prohltin-to creatt pro
grams of rural adjustment assistance that respond to the social netd of'
helping fiirmers and lal)orcrs leave agriculture by providing job infbr'ma
tion, retraining, extended unemploymeut ilsurance, and 
 long-term edii
cation fbr rural fiiiics. Both dimensions of, this adjustment strategy

could 
 lie aided by the creation of a special regional plan for structural aids
iincooperation with authorities f'rom the EC Commission. Wlmatevir thesolution, it seems clear that the likely magnitude of' the a(jistnicnt proh
lein in the Northwest will require imaginative policy actions that go well 
beyond the usual confines of' agricultural policy. 

Identification of' Investment Priorities 
The Ministry of' Agriculture currently faces critical decisions on the

allocation of public resources for Portugal's agricultural sector. The investable Funds normally available in the government's agricultural develop
ment budget have been augmented by a grant of'50 Iillioni ECUs (about
$US 48 million at mid-19 86 exchange rates) f'rom the EC fbr pre-accession 
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aid to agriculture. The EC also has promised to prov'ide all additional 700 
million ECUs ($US 670 million at mid-i 86 exchange rates) during the 
ten-year transition period, 198 6 -96, when Portugal gradually will align its 
agricultural policy to that of the CAP. Moreover, with accession, Portugal 
has become eligible to recei'e aid fi'om the EC under its various pro
grams ainied at promoting structural adjustment. Agricultural pol
icymakers in Portugal thus have been given an opportunity andi a prob
lem. The opportunity is to raise agricultural productivity and iI ral 
incomes by using public fnlids to accelerate technological change in agri
culture. The problem is to identiF' govern iii(nt investment projects that 
will use these incremental resouirces eficientlv throughout Portugal's di
verse agriculturd economy'. 

One purpose of this book is to contribuite essential background inlfina
tion and analysis to help the Ministry of Agricultur( seize its opportunity 
and solve its pcoblei. By design, the book contains no identification, 
analysis, or ranking of' specific public investment projects. That task is 
being carried ont continually by ministry analysts at both tlhe regional and 
central levels. The research results, explained in earlier chapters, instead 
fIcus on tile econoimic perir-iman cc of*thirty-three of' Portugal's principal 
agricultural systems, especially (but not exclusively) those producing 
grains, oilseeds, and livestock products. The main analytic concern is to 
mcasu re how much policies help oi lhinder the production of agric ituiral 
2C1mnlodities and how the current picture might alter as Portugal gradu
all' adopts the CAP. The resilts presented in this book thus indicate the 
pressures fir expansionary or contractionary adjustment that are likely to 
arise as Portugal's existing techniques of' fhariniig are confronted with 
future CAP prices and changing input costs. One type of' adjustment, 
through the spread of' existing improved technologies and the introduc
tion of' new, cost-redncing techniques, has been illustirated for farming 
systems in nor'thweste'n Portugal, a region in which significant adjust
ments are likely to occur. 

Several links exist between project analysis by the Ministry of Agri
culture and the analysis of agricultural systems reported here. A brief' 
summary of' them points ouit w'vi' this research pI)rovides essential iniorma
tion for public resource allocation. Ministry project analysts can use di
rectly most of' the study's research inputs: detailed hudgt data at the 
f'arming, processing, and marketing levels; catalogued informaticn oin the 
eflects of current commodity, input, and fiactor policies; projections of the 
impacts of*future CAP policies and Portuguese transition arrangements; 
and amalyses of the influences of' Portugal's macrocecononmic policies on 
agricultural costs and returns. 

Even more important, the research results of this study complement 
project analysis by narrowing the range of'public investments that is likely 
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to he judged acceptable I) Porti.,,'ese planers and decisionmakers. Tile 
period of projectious, 19S 6 -96, span:; the critical years for prospective
public projects; some investments surely will be amortized over longer 
periods, but their profitability will be influenced heavily I' costs and 
returns in the first decade of'each project's life. The basic results show the 
likely fiiture eficiency of select(ed iagricultural systems uinder "1range of' 
plausible assumptions. 

Several sv'sten s are proJeted to be highly in effcent I)ecause of some 
combinatio ofagroclinatic limitations resulting in unproductive techinol
ogies, in fil\voralIe (CAPor P)rtu ese policies, and d(evehlpments in tile 
rest of the Portuguese econuomy that cauise the costs of, labor or capital in 
agriculture to change over time. The resuilts show the extent to which 
public investments woul(d need to reduce costs per nit in order to permit
these systems to produce ef'icientlv. If such cost-reducing technological 
changes seei tunrealizable, pulic investment can be justified only as part 
of' an eflbrt to assist in the adjustment of' fiiius-to alternative, more 
profitali crops, pasture, to fbrest h.ai id-or of faimnersto or and flh',ii 
laborers to ofl'-firi emphymet. 

Alternatively, fbr systems proJected to pro(itlce('fficieiitly within the 
CAP regime, successfl public projects would increase profits (rather 
than decrease losses). Those already profitable systems should not be 
ranked according to their projected efficiency when pullic investment 
projects are identified(. The ranking of' such investments turns on their 
relative additions to effcieincy, not oil the prior levels of' eflicieney. This 
book's results, therefbr'e, provide guiidelines to shorten the list of possible 
candidates fbr public investment. But this researchi does not substitute fbr 
detailed benefit-cost analxsis of' projects that enhance technical change 
and reduce costs ill alr'eady efl'icient or close to eficient systems. 

Facilitation of Technical and Structural Change 

If'policynakers are to help offset the adverse changes in fiurm income 
projected in this book, the principal option invoilves eflorts to increase 
dramatically the rate of technical and structural change ill the major crops 
and livestock products. Investments iii the marketing of fruits, vegeta
bles, and wine could increase somewhat the cultivated area ill these 
crops. Irrigated crops (rice and tomatoes) coul Ibe expanded as well; the 
Ministr'' of' Agriculture plans to triple the current irrigated area in the 
Alentejo and the Riibatejo. But competition fi'oin other EC couintries will 
he severe fbi most of' these commodities, and such expansion would 
absorb only a small share of' tihe resources inow comniitted to graini, milk, 
and 1meat production. Attempts to increase credit subsidies appeariun
likely giveni government budget constraints and the administrative prob
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lems inherent in monitoring and implenenting a targeted subsidy pro
gram. Some increases illincome transf'ers to firmers might be achieved 
through the application of' the EC's lilly Areas l)irective. llowever, 
budget constraints (both EC and dolnestic) will be likely to limit tile 
magnitude of transfers to a small firaction of tile amnount needed to offset 
tile projected declines illprivate profitalility. 

In part, the facilitation of Itechnical change is Ibeyond tile Control of 
agricultural policy. G(rowth ilinonagricultural activity is essential to allow 
a reduction illtle agricultural labor fo rce and a consequent increase ill 
the aiiouni it of noillab(r in pit!; per frinn. Nonagricultural growth will 
depend on domestic industrialization policies that govern wages and em
ploynient, access to and cost of' crecdit, and f',reign investment. External 
growth and consequent demand for Portuguese exports wili be Important 
filctors as well, becauise trade represents nearly ome-tlird of' national 
incone.
 

The rate and pattern of technical change in) agriculture, however, will 
depend principally on policies that can be i fluelece', heavily by agri
cultural policyniakers. Of' formost importance is ti1e reorganization and 
expansioi ,it areasresearch and extension capacity. The of greatest con
cern are the small ftiis illte Northwest and the poor-soil areas of tile 
Alentejo, but much of the potential fbr techiical change in these regions 
has vet to le determined. ;ilmnany instances, policyinakers have not vet 
identified the real constraints on production. 

The impacts of'restarch and dtuvelopment prograis often are f'elt after 
a consisiderable tiie lag, am1d their ithdlience oil pirojected events might be 
quite limited by 1996. A more iimediate impact, especially illthe North
west, could be derived frol structural change through the reformulation 
of' land policy. Restrictions oii land rents are largely sUlperfhmous because 
tile potential for tenant exploitation has been reduced relative to that ill 
the pre-Revolution years. Attempts to regulate sales of' land according to 
legislated minim unis for parcel size are inappropriate because tile legis
lated sizes are Inuch lam'gcr thaulnecessary to achieve curr'ent econolies 
of scale illproduction. Although fi'agnentation remn;ains a concern fbr 
nuillerolns frll'nlers aindIally parcels are So sniall as to prevent illeihlniza
tion, tile laud market appears to lie fullyxcapable of reflecting these disad
valutages. Rather thai restricting transactions, policynmakers need to ill
troduce lcgislation that filcilitates transf'ers, pebapl ; through recogition 
of real estate valuation procedures and a more direct involvement of' the 
banks as licoholders illthe event of spontaneous exchanges of land among 
farmers. Other alternatives include land consolidation and credit pro
grams, although past success with these progranis has been \,cry limited. 
Like the development of technology, tile design of structural adjustment 
policies to overcome fictor market fullure requires Further research. 
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Summary and Conclusion 
Portugal will lose coltrol of its agricultural price policy during the ten

year period of transition to Iiill CAP policy. A practical strategy for Por
tiguese agricultural developilint will have to rely on judiciouis use of'
public investment funds for agricultural infi'astructu'e ailld research, coiii
pleiiented by ilctor policy chaniges that perit fani',ers to have easieraccess to land and credit. Projections of the competitiveness of thirty
three conimodity systems indicate that pressures for adjustment will be
significant ill two regions-the Alentejo (on the cereal and livestock pro
ducing flns using poor soils) and the Northwest (on the dominant small
fiurnis producing milk, corn, wine, and potatoes), Levels of' agricultural
activity can be expected to decline in these two regions unless cost
reducing investments in new (and as yet largely tndiscovered) technolo
gies call improve profitalbility substantially. Structural adjustment in the
Northwest appears likely to beome a iajor area for policy attention. Tile
availabilitv of investment fiunds from the EC greatly increases levels of* 
public resources for agricultural investment. The most critical and difl'icult dimension of agricultural policy currently conli'loiting Portuiguese
decisiolimakers is that of, balancing the distiibution of' investment finds
between projects aimed at increasing the productivitv of'ali'eady efficient 
systeis and projects itended to ease the adjustment pressures in declin
ing activities. 

Although most of' Portuguese agriculture is less productive and less
advanced technically than agriculture in the otier EC countries, the 
sector is fuar fi'onu stagnant. The growth of' dairy and white Lillo verd,
production in the Northwest. the development of' improved pasturebased systems of' ieat production iii the Alentejo, and the expansion of
efficient large flurms in the libatejo attest to the presence of' afil-rl 
population that is highly interested ill technical and structural change an dincreased efficiency. But the great tragedy for Portuguese fiu'rie's is thatthe goverl1meiit has been eitheri unwilling or unable to flcilitate adequate

change. To the pre-levollitioii regime, the availability of cheap, unskilled

agricultural labor i critical
was fin' rapid iudhstrializtion, anid research
induced increases in fiu'mli productivity were anathema. Subsequent gov
er n ien ts have been imuci Iore sympathetic to agricultural producers,
but often they too have beenl inelective ill fikilitating change. Many
policies intenlded to help small fiu 'iers have fi iled: rent controls have
served mainly to constrain the potential availability of land to small-scale 
firmers; credit subsidies have entailed such high transaction costs that 
only larger filu'n ers can use then); and limitations oil lise of'ci'e(lit fbr land 
purchase have meant that only fiu'mners with access to informal sources of'
finance can buy laild. 
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Projections of the likely impact of CAP prices on profitability set a 
distressingly difficult agenda for Portuguese agriculture. Without radical 
changes iii technologv, the Northwest will becomie characterized in
creasingly by poor, part-time filrners, and much of the fairm area in the 
poor-soil parts of the Alentejo eventually could go out of agricultural 
production. Avoidance of' these results requires radical changes in pol
icies, ftrom those that simply increase fir'm incomes through transIers to 
those that generate increased output and income through the develop
ment of more ellicient production methods. Significant levels of' invest
ment finds and structural aids are available with EC membership. But 
the time fbr change is growing short. 
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