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The objective of the short term consultant was to
provide general technical assistznce to long term consultant,
Dr. James McGrann, and the Uruguayan research team
working under Project A. Specifically, atiention was devoted
to (1) revlewlng resoarch activities aad results accomplished
to date, (2) developing effcctive means of commuaicating
research regults to appropriate audlences, aud (3) developing
a plan of work for the analysis under Project A yet to be
completed. '

These objectives were fulfilled during the term as
nearly as possible within the time constraints. Accomplish-
ments relating to each objective were as follows:

1. Review of Work Accomplished to Date.

The progress of research under Project A accomplished
by Dr. McGrann and the Uruguayaa teara (inciuding
Miguel Cetréngolo, Vivian Lafiite de Cobas, Alfonso Carlucclo
and Gonzalo Pereyra) has been most impresgive. This iy
especially true when coosidering the difficuliies with resources
encountered early in the project.

Most of the work to date has lavolved data collection,
computer programming and analyses reculred to build a sound
analytical base. At this point, data collectlon is complete
In sll llvestock areas and elght linear programming models
have been constructed. This represents a coverage of about
60 percent of the total land arca of Uruguay., Data collection
hag been initiated in the cropping areas, but is lacomplete as
yet. Upon completlon, thls data base will be the most extensive
and comprehensive source of farm level economle data available
for agriculture in Uruguay.

A number of research reporis have been completed or
are in process of completion (sce attached list), These reports
are orlented to informatlon needs at several levels {ncluding,
farm and ranth managers and owners, policy makers and
researcheras.
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In addition to contributions reflected In these end
forthcoming research reports, Dr. McGrann and the Uruguayan
counterparts have responded to short-term requests for informa-
tion and economic asslstance to several agricultural institutions
including the Ministry of Agriculture (MGA), Plan Agropecuario,
FUCREA, Wool Growers Association (SUL) and Expecriment
Station at La Lstanzuela, Some dlrect economic assistance has
been provided for producers., As more rescarch results relating
to Project A are published, requests for such assistance will
probably increase,

2. Mecans of Communicating Research Results.

Research conducted under Project A will lead to results
both of a technical and non-technical nature, Technical reports,
such as those on the attached list will be completed and published
for euch major agriculiural areca, IDasic input data and procedures
as reported in "Coeficientes Técnicos y Presupuestos PParciales
Para la Ganaderfa en la Zona de Basalto' providc useful farm
management information ag well as details upon which thez linear
programming models are based, These reports fer cach region
and reports of linear programming results should be useful to
agencies providing agricultural extension services to producers,
The computer Manual "Manual Para Uso del Programa de
Computacion IBM-350-LPS" will be the first detziled pguide to
the application of linear programming analysis to farm inanage-
ment problems in Uruguay. This technigue is usged extensively
In other countries and should be useful to agricultural researchers
here,

The most important communications probiem appcars to
be one of translating complex analytical results into non-technical
language for use by decision makers with little or no quantitative
or economic background, This problem was discusscd at leagth
with Dr. McGrann and his counterparts. It was agreced that
primary attention should be given to this problem. The type of
summary paper that should be usgeful {or this purpose was
prepared for consideration by Acting Minister Aznirez (secc
Attachment), Similar rcports might be prepared oa & periodic
basls, or as research results become available, Worcov:>r, the
additlon to the Tri-Unlversity Consortium of the agricultural
communications speclalist, Dr. G. Tobooda, is most timely and
full use should be made of his advice und services.
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A set of three distinct types of publications was decided
upon in order to reach all audiences that may use the results,
These are:

(1) Techuleal reports, lacluding reports of research
results and procedures that are of a technlcal nature
and ugeful primarily to agricultural extension sgeacies
and other researchers, The computer manual and
report on linear programming results of the Basaltic
area are examples of this type,

(2) Information renorts, Including reports of basic data,
trends in agricuttural variables <ad cost analyses of
a non-techiaical nature userul (o planning agencles,
producers and exteasion ageunts. ‘The report of techalecal
production coefficicuts and partiol budgets aund the
analysis of price trends are examples.

(3) Lconomic memorands, to laclude non-technical
summaries, conclusions and implications and/or
announcements of new rescarch capabilities useful
primarily to pollcy planncrs aud bheads of divislons
within MGA, snd other agrilcultural agenciecs. The
summary report subraitted to Acting dlinister Aznbrez
18 an example of this typc of communication.

3. Plan of Work for Completing the Project.

The work to be completed under this project involves two
separate but interrelated sets of activities. Iirst, data collection
and analyses for some farm and ronch level aznalyses nced to be
completed. Second, the macro agricultural sector model must
be construcied. Thege activities are Interrelated since the macro
sectorlal model depcuds directly upon the micro data znd analysis,

The usgefuiness of the form level (mlero) analysis has
already been demonstrated in those arcas where models and
reports have been completed.  Resuits are used by NGA, SUL,
FUCREA, Plan Agropecuarlo and other agencies. A degree of
aaticipation has developed on the part of these agencles for rcsults
for other agricultural arens. lience, It ls lmportant that those
analyses continue toward completion as repidly as possiole,



-4-

These polnts v .re discussed with Dr. McGrann and his
counterparts. It was agrced that the preseat team of resecarchers,
with the addition of needed ficld personnel, should be able to
complete this work within a nine month extension beyond the
August 8 project termianation date.

The macro agricultural sector model builds directly upon
the micro analyses but requires a considerzble amount of
additional Information of an aggregate naturc including quantities
and prices of lmports for agricultural production inputs,
quantities and prices ¢f exoort products, goverament taxes
and subsidics, etc. MMorcover, the maero model requires
extenslve effort to develop nccessary computer software. The
plan of work to complete the macro medel was develoved as
follows:

(1) completion of farm level data tnputs (McGraan and
Uruguayan team)

+(2) construction of computer model and coliection of
aggregate data (iloberto Vizgquez aad TAMU support)

(3) publication cf reporte and developing "on line"
analytical capability witbln Uruguay (McGrann,
Vézquez and Urupuayan team),

This work can be completed within clrhteen moaths and will
require support for Mr, Vazquez lo the form of dan asslciantehip
and short-term (thrce months) travel to Uruguay for data
collection and work directly with the Uruguayan counterparts,

The estimates and planaing information to be gained {rom
completion of the macro model justify this support. These arce
ltemlzed os follows:

(1) Regional production levels and shifts in production
that will maximize potential ageicultural income
withln the country's rcsource coastraints.

(2) Level of potential agricultural income,
(3) Investment requirements for increased production,

including: fertilizer, seed, wire, petroleum, machinery
and equipment, ctc.
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(¢) Level of imports, by ltem and total foreign exchange,
required to Implement inteasified crop and livesiock
productlon systems,

(5) Lovel of export potentlal by product and total foreiga
exchange ecarnings,

(6) Level of forcign. agriculinral traZe balaoce
(i. e. value of products exported iess productioa
inputs imported).

(7) Level of government revenue carnings associated with
intensifled azricultural preducticn.

(C) Evaluation of effects of changes {o relative prices
of precducts and inputs oa produciion, income, lmports,
exports and government revenuce levels,

(9) Evaluation of effects of allernative poverament policies
(pricing, ctc.) on the agricuitural sector, import-
‘export balance and government reveaue.

(10) Provides a continuous tool that may be called upoo
to galn estimates for short-run decisions or for
long range plaunning,

4, Cther Activities.

In addition to the activitics cutlined above, a sigalficant
amount of time was spent on deteils of the exteasion necessary
for comuleting the work uader this projoct in cooperation with
Dr., McGrann, Mr. Thomas Stephens and Mr., Leonard Hoswitz,
It was agreed that AID would support the activitieg of this project
until May, 1875, NMGA agreed to increasc its support of the
effort above that previously supplied so that the work could be
completed within the nine mouths extensiou period.



SUMMARY AND RECCMMENDATICNS,

The work under thiz project has made sipnlficant progress
slace its Inception. Limltations on physical and personnel support
were gevere In {ts early stoges, but this situztion has improved.
_A baslc farm management data base and analytical capability has
been developed that exceeds any previously availabie in Uruguay,
A core of economic analysts has received training that should
provide a continuing benefit to the agricultural scctor.

The broad applicatlon of results by Uruguayan agricultursl
groups such as SUL, I'UCREA, Plan Agropecuario and the
Minlstry of Agriculture ic testimcay to the usefulness of an
interest In the rescarch. Requests for ‘nformatioa aad analysie

provided by the work have been numerous =nd :aay be expected
to Increase as more results are published.

Past actlvities have concentrated on building nccessary
basle data, analysis and cxpertise. Future activities czn aow
conceatrate on information flows that capltzlize the basic veork
of the past.

Some specific recommendations relating to needed support
by MGA and AID during the nine month extenslon are ideatified
as follows:

MGA Support Meeded

‘In order to accomplish the initlal objectives of the project it
will require continuation of the following AIGA support.

(1) four full-time staff memters,

(2) the one full-time sccretary,

(3) the office space we now occupy,

(4) continued MIGA payment of computer time {approxi-
mately $10C0 per month), .

(3) the transportation prescatly provided.
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In addition, the project will nced the following support from
the MGA.,

(1) one full-time bilingual secretary,

(2) two field~men with agricultural degrees that have
adequate cxuperience doing full-f{ime work so they
can be used to pather producers data,

(3) office material support, particularly supplles for
publicaticn of results,

(4) formal coordinaticn of research activitles with tho
economic regsearch branch of the Plan Agropecuario.

AID Suppor! Needed.

AID support, in addition to precent support, that will be
necded is as follows:

(1) an assistantship for Roberto Vazquez, now at
Texao A & i U.,

(2) travel support for Vizquez to spend three months
in Uruguay f{or date collection arnd work with
MGA research tecam,

(3} travel support for short-ferm {(cae month) cenguliant
to assist Vizquoz and MGA team in flaaclizing the
macro model,

(4) a scparate account for purchasing basic econcmic

research methodology books and ¢ computer card
punching machine,



ATTACHMENT.

Publications under Project A

« Coeficicntes técnlcos y presupuestos parciales para la
Ganader{a en la zona de Basalto,

- Coeficlentes téculcos y Presunuestos parciales para la
Ganaderla en la zona de Cristalino.

- Coecficicntes técnicos y Presupuestos parcialeg parz la
Ganaderia en la Zona 4 y Sub-zona Garzdn, *

- Anflisls cconbmico de los slstemas de produccién tracdicional
y mejorado del area bachltica del Urupuay. %

= Manual para uso del programa de computacion IBM=-3650-LIPS, #
-~ Analisis de log precios pecuarios, »*

- Anillsis -de los preclos agricolas, »*

¥ In priat,

#% To be submiliited for spproval.



Tlrst draft
MGA - DIEA
June 1974,

Sdmmary and Implications of the Economic Analysis
of Traditional and Improved Livestock Systems in
the Basaltic Region of Uruguay.

The main purpose of this study is the development of
agro-cconomic, linear programming models that represent
typical systems of livestock and forage production in the Basaltic
region in Uruguay. These models are useful tools for decision
making, not only at the producer level but for the development
of future economic policy.

The principal characteristics that constitute the structure
of the production activity are; (1) internal resources of the
productive entity including soils, labor, owner capital, and
(2) external factors which the producers may only partially
control including, prices, credit, input availability and adequate
markets. The analysis is made under the assumption that the
produc‘:ers' primary objective is maximizing income within specified
internal and external constraints, The analytical models are used
to examine the effects on producers' output, income and resource

use of varying resource constraints,

Description of the linear programming model,

The analysis was based on a typical ranch of the Basaltic
region with respect to size and soil type. The typical size ranch
is 20060 has, with 20% deep soils and 80% shaliow soils. (The 1970

census data showed that the average size of ranches of nmiore than

500 Has. was 2000 Has, ).
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Two different systems of production were considered. The
"traditional'.' system represents the average conditions of the region
where producers have not improved pastures nor livestock manage-
ment, (97% of the area is in natural pasture). Cow and sheep
breeding are the basic production activities, Production efficiency
is low as indicated by the low weaning percentage (60% for
breeding cows and heifers and 65% for ewes), the age at wlf;ich
steers are finished (475 kgs, at 56 months), etc,

The "improved" production system includes several different
forage pfoduction alternatives. Together with the production of
forage from unimproved pastures, alternatives are considered for
improved forage production through sod-seeding and oversowing,
and rotation of conventional pasture with annual forages
--oats and sorghum. Improvement costs are financed with either
owner capital, credit or some combination. An increase in the
number of pasture divisions from 6 to 12 is included in order to
improve grazing efficiency, Improvements in livestock rﬁanagement
(breeding periods and weaning, an adequate livestock health program,
etc, ) are also considered, Production in the improved system is
more efficient due to a combination of two factors: a higher level
of nutrition and improved livestock managemeat. The improved
efficiency in production is reflected in the wezlning percentage
(80% for breeding cows and heifers and aves), time required to

finish steers (460 kgs. in 45 months), etc,



. Economic results,

. Economic results and production levels depicted by the
linear programming model representing the traditional system
closely correspond to those for producers using the traditional
system of production in the Basaltic area (Table 1).

AU (onimed ik )

The estimated .stocking rate was.0,83 L&A on a dry cow
basis (0. 65 on a breeding cow basis). This estimate corresponds
closely with producer survey and ccnsus data estimates and incse
made by CONEAT. Production of beef was .estimated at 36, 0 kgs.
per hectare, mutton and lamb at 11,0 kgs. per hectare and
wool at 6,0 l%gs. .or a total of 64 kgs. of meat equivalents.

The net returns were estimated to be $ 18,359 per ha. or
$ A36, 718, 000 for the typical ranch size of 2, 000 ha,

In general, these results indicate that the analytical model
accurately represents the practices and decisions of livestock
"producers in the area,

Results of the use of the modecl to analyze the economic
feasibility of introducing the improved livestock and forage
systems are also presented in Table The analysis indicates

that production and income levels that could be expected with

the same price ‘levels and the introduction of improved (crage

and livestock systems are feasible even though input requirements

are increased ‘significantly. The iinproved forage and livestock



Table 1.

Results of the economiic analysis of the traditional

and improved systems of production in the
Basalto region.

Tradi-
Unit tional Improved
1 2

Price reclation of flecce
wool to finished steers. Pesos 0.185 0,185
Price relation of stocker el
stears to Tinished steers, Peékos 178 1.3
Sheep/ cattle ratio. Head 4 q
Economic results, ,

Income minus Thousands

specified costs of pesos 36,718 83, 346

Income minus Pesos

specified cost

per hectare 18,359 41,673
Production of beef and
_wool per hectare

Beef T kgs, 36.0 68. 2

Mutton and lamb kgs, 11.0 33.1

Wool kgs. 6.9 - 11.2

Meat equiva].ents_l_/ kgs. 64,1 128, 9

Production and use

of foragces
'l‘otmragc production
Production of

AUM2/ 28,000 39,306

improved forage AUM 0 17,622
Percentage of
improved forage percent 0 44, 8
Area improved hectare 0 17,6
Percentage of
total area improved percent 0 17.6
Total annual
forage produced AU.?./ 0. 83 1.3
0. 553 1. 013/
Identified resource
requirements,
IMixed investmentﬁ/ Thousands
of pesos - 18,155
lntermed}ate term Thousands
capital i of pesos 146,500 212,919
Fertilizer tonis - 0.1
Legume sced kgs - 302
abor man-yecars 5 7

Difference
3 =

1-2

46, 628

23,314

O w — o

C>

D W
[ST= N \C I O]

11, 306
17,622

44, 8
17.6

17.6

0. 47
(0. 39)%/

18, 155

66, 419
50,1
332

2

%o

increase
4=§x100
1

127

127

80
201
62
103

40

57



r

2/

4/

—

5/

—

Production of wool times 2, 4§ plus beef, mutton and lamb.

Animal unit month (AUM) is equal to 88 kgs., of total digestable
nutrients (TDN) or the nutritional requirement to maintuain a
#80 kg. grazing dry cow, Auimal :nit AU is cqual to 12 AUM,
A dry cow's requirement is about .J% {hat of a breeding cow
and calf,

. The value in parenthesis is breeding cow and calf equivalents,

For pasture divisions and livestiock watering familitine

Used: for livestock, machinery and pastiire: improvement



management system allows an increase in stocking rate to i, 3
on a dry cow basis (1,04 on a breeding cow basis), Income wa.s
maxi‘mized wﬁen about 18 percent .of the land areca was improved.
Improved forage produced from this area accounted for about
45 percent of the total forage produced., Total forage production
fneluding: the Ximproved dnd’ animproved intieassd 405 porcent:
'The production of beef increased to 68,2 kgs, per ha., mutton
and lamb 31,1 kgs. and wool to 11,2 kgs. per ha, Total meat
equivalents produced were 130 kgs. or an inércasc of more
than 100 percent over the traditional system of production,

Net income above specified cost was estimated to be
$ 41,673 or $ 83, 346, 000 for a typical 2, 000 ha. ranch.
To accomplish these production and income incpeases, require-
ments for productive inputs increase significantly ahove
requirements of the traditional production system. Use of
intermediate capital increased to $ 212,919, 000 or about 454 percent,
The requirements of fertilizer and legume seed were es:imated
at 50,1 tons and 302 kgs. for the typical size ranch. Use of
labor increased from 5 man-ycars in the traditional system to
7 man-years in the improved system. A fixed investment of
$ 18,155,000 is required for pasture division and water improven:ents

in the improved system.,
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The results summarized in Table 1 arc for prices of
inputs and livestock products during July 1973. Livestock and
wool price levels for this period were historic high prices
and mutton, lamb and wool prices were high relative to bheef
prices. The prices of stocker steers per kg. were high (130%)
relative .to .finished steers...-The:results.are:’also.under the |
- assutnption of ‘unrestricted capitil afid supply 6f inputs.

To evaluate the effects of changing relative prices
between enterprises two lower price levels of mutton, lambs
and woql‘were considered as well as the situation where stocker
steers had the same price per kg. as finished steers, a more
normal price relationship in Uruguay. . The prices during the
1970 period for beef, mutton and lamb and wool were considered
in the analysis to determine results under a very unfavorable
price level especially for mutten and lamb and wool,

Intermediate term capital availability was restricted to
determine the rate of return on additional availability of capital
and to evaluate the presenf pasture improvement credit program,
Price‘of phosphate fertilizer was increased over a range of
41,700 to 240,000 pesos per ton to show the effect on production
and level of pasture improvement. The supply of legume seed
was restricted at selected levels to estimatc‘ the economic effect
of a limited supply of this input that is esseuntial but often in

limited supply in the area for pasture improvement,
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Production and economic results of different levels of
production response for pasture improvement were determined.
This"'mformation assists in evaluation of alternative techniques
of improvement where long-term data is inadequate to precisely
quantify production response.

Invgeneral, E:fﬁ;}}é,:";*j'g'_s:_iii‘tisé}.?i‘x"@ icdte:tliat ‘produscr ‘net returns
from the: improved livestock and forage sysiem,” involving higher
use of key inputs such as fertilizer, legume sced and pasiure
division, are very high., Policies that cncourage greater use of
this system will yield large production and income returns, even
" if costs of these inputs are higher than at present. |

The research results substantiate i~ecom1nendatioxns that
net returns are maximized with approximately 20 percent of the
ranch land area improved, Actual results ranged from 17-24
percent of the total land area. It should be emphasized that
improvements should be concentrated on deep soil in which case
such improvements would account for 45-55 percent of total
forage produced.

Results of the analysis for alternative relative prices and
price levels considered and production response to improvement show
that it is economically feasible to increcase production similar to those
indicated in Table 1 even at a less favorable.r‘elationship between

costs of inputs and value of product. However, income level
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decrecases as product price decreases and input prices ihcrease
which lowers the profilability of improvement and the surplus
that is generated that could be used to meet the increased capital
requirement for the transition from the traditional to the improved

system,

Policy ‘implications,

The results of the economic analysis have implications
for policy that relate to: (1) pricing of beef, mution, lambs
and wool, (2) pricing of inputs, (3) availability of input supplies,

. (4) credit ‘and (5) markets for lambs., In addition '.co these specific
implications the m.odels can be used to analize the effects of other
factors.

The relative prices between beef, muttoh, lambs and wool
have an important impact on the combination of cattle and sheep
enterprises that maximize. income. Historically this relationship
has been very unstable which means producers have to frequently
adjust to changing price situations to 1ﬁaximize income. Any'
effort to stabilize prices between enterprise groups could 1cad
to improved resource usc efficiency, greater income stability

and would decrease producer uncertainty, particularly important

to encourage long-term investments in pasture improvements,
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A supply of key inputs required for the improved production
system (fertilizer, legume seed, wire fbr pasture division, and-
prodiicts for ‘an effective health program for livestock) must be
insured if the systems are to be implemented. Results would
indicate lower relative prices for inputs sliould be sccondary to
rinsuriug theirdvailability.:to. producers.

'A more flexible credit system) designed to closely meet
producers' specific investment priorities rather than a few
selected activities could increase profitable credit use.

A frequently observed example illustrated in the analysis is
where a ;)rodt_lcer does not have adequate credit for purchase of
livestock to efficiently use increased forage production from a
crédit financed pasture improvement program. Iull economic
benefit cannot be realized from the pasture improvement because
of poor utilization.

The potential for increasing mutton and lamb production
is demonstrgted. Present market conditions, however, will
have to be changed to fully recalize this potential. The lack of
a market for lambs at weaniug decrecases the competitive ad\;antage
of thg ewe relative to the wether, which in addition to the low
weaning percentage for ewes, explains why there are so many

wethers in the area, A policy to encourage increased mutton and

r
S, b
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lamb consumption domestically to substiiute for beef, a product
‘with‘ a greater demand for expori, anddeveiopment of foreign
markets could result n a mare economic efficicnt use ci rcséurces
in the arca. Of course,” this also could have implications for
improving the balance of trade position of Uruguay,
Research*implications,..

Results of these initial analyses, as well as the work
leading to these results, identify probleins that need further
research attention.

Technical Research:

(1) The programming analysis of the Basaltic zone shows
that iraprovements in livestqck management and forage
production should be closely coordinatled if the full
economic and production beneflits of incrcased forage pro-
duction are to be gained. Research to define and evaluate
different productlion systems (both livestock and forage)
could assist producers ‘in the transition from the traditional
to an improved production system,

(2) One of the most critical neceds for further economic
evalualtion of pasture improvement is more data on
production responsc to different types of pasture
improvements and livestock grazing systems as well as
quantification of risk associated with alternative ways

to improve pastures,

\\



-12-

(3) More technical information is neceded to define alternative
means lo improve utilization of highly scasonal foragc
production. Physical information is nceded on the
potential of implementation of a planncd deferred grazing
system and/or snnnlamental feeding from forage
congervation from’ thc 'ab'u'n'd ant spring . forage .growth..

conomic recearch:

(1) There is a nced for more cconomic analysis at the
producer level and better price and technical information.

(2) Producticn increases, shown to be feasible in the analysis,
would cause muajor changes in input rcequirernents, export
levels, markeling facilities, ete, There is a neced for a
similar programming model at the national level that
woule enable the estimation of national production levels,
input rcquirements, total import-export balances,
transportation and procescing cap: .¢s, und other
aggregate ciicects of the transition from the traditional
to the improved livestock systems,

(3) There is a nced for a dynamic model to analyzce the
process of change as production moves from the

[

traditional base to the {mproved nic.hod, The present model
1

s static aud does not entertain (e problems of iransition

—

and u.djustmcnt.



(4) The analysis indicates that changes in prices of beef,
mutton, lambs and wool :ause major changes in the
'co'mbination of activities that would maximizc come,
Economic recocarch o develop wad implenient
policies that improve the general cconomic setting and
stabilize drices can have :a significant sizhilizing, influence
on the flow of output of these products and cencoura- 2
tx'a;nsition from the traditional to improved system

of production,



