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I. POLICY ORIENTED AGRICULTURAL SECTOR MODELING:
AN OVERVIEW

1.1 Need for policy oriented sector modeling

In most countries the agricultural sector is subject to manyfold
policy interventions: in the developing countries with the aim of
stimulating agricultural and general economic growth, in most
developed countries with the intention to support structural
change and to mitigate the burdens of structural adjustment. In
both cases there exists a basic need for quantitative
information on the status of the development process of the
agricultural sector, on its potential for growth and structural
adjustment, and on the impacts of alternative sets of policy
measures on the goals pursued. The specific sectoral conditions,
policy goals and applied instruments vary from country to
country. But common characteristics are; differentiated
. . ¢ .
agricultural production structures, complex intra- and
intersectoral as well as international interrelations, and highly
interdependent relations between various political instruments
and policy goals.

Under these conditions, the possible contributions to the policy
making process of partial market analyses, narrow case studies or
highly aggregated sector analyses are limited. Therefore it is
necessary to make use of agricultural sector models, which have
an adeqguate degree of differentiation, which incorporate the
relevant interdependencies and which contain the most important
political goal and instrument variables. As we will see, there
does not exist one single (comprehensive) agricultural sector
model which could be used for all purposes. But one should aim at
a set (or family) of sector models with different degrees of
differention and complexity, which can be used in a complementary
manner and can shed scome light on different aspects of complex
problens.

Some important aspects of the specific problems of the
agricultural sector and of agricultural policy in Turkey can be
sketched as follows:

(1) Despite a steady decline in relative importance over the last
decades, the agricultural sector still continues to be of
significant importance for the general economy with respect to
its contribution to GNP, employment and exports. The agricultural
sector is expected  to contribute, also in the future,
significantly to general economic growth. Large investment
projects (irrigation, livestcck) are under way and compete for
financial resources. Therefore, it is necessary to take into
account intersectoral linkages.

(2) In various studies it has been shown that Turkish agriculture




is highly competitive on the world markets and has good chances -
if its productivity is strengthened - to expand its production
and exports. Therefore, international trade and related policies
should be covered by the Turkish agricultural sector model.
Emphasis has to be given to the ability of the model to highlight
the impacts of alternative trade strategies and liberalization

policies.

(3) In Turkish agriculture a wide variety of commodities are
produced, which compete for the same resocurces on the supply side
and are interrelated as complements or substitutes on the demand
side. It is c¢lear that the use of partial market analyses is
limited when 80 many c¢losely interrelated commodities are
considered. Therefore, a differentiated multi-ocutput and multi-
input apprcach 1s necessary to describe the relevant substltutlon

processes.

(4) Productivity in Turkish agriculture, when compared 'to EC
countries, is still low. Yields in crop production are” very
different between irrigated and dry farmirlg systems, also they
vary significantly regionally. 8Similar differences are true for
livestock production. It follows that the agricultural technology

has to be specified carefully.

(5) Goverenment interventions ( price stabilization, subidies)
have a significant influence on the domestic agricultural ocutput
and input markets, as well as on the agricultural credit markets.
The agricultural sector model has to contain the relevant pollcy

instrument wvariables.

(6) Turkey has applied for full membershir in the EC. The
necessary adjustments of policy measures will have a significant
influence on the development process of Turkish agriculture. The
sector model should be able to analyze the inmpacts of those
changed conditions. Its structure should be comparable with
similar agricultural sector models for EC countries.

All the mentioned reasons underscore the need for the
establishment of a powerfull Turkish agricultural sector model.
It could be of crucial importance for the elaboration of an
effective sectoral development and marketing strategy.

1.2 Short survey of modeling approaches

Applied agricultural sector  models can. be attributed
traditionally to two broad categories: mathematical programming
models and econometric models. Both approaches have different
roots and characteristics. Programming models have the important
advantage of enabling a detailed representation of agricultural
technolegy and an adequate structural differentiation of the
production sector. Further it is possible to exploit wvarious
sources of statistics and a-priori information

for nodel specification. On the other hand, econometric
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apprcaches can make use of well established methods of parameter
estimation, are able to test different behavioural assunmptions
and can apply generally accepted precedures for calibration and

validitation.

At the beginning, the devalopment of both apprecaches followed
rather seperate lines. Sectoral programming models could be
understood as more or less straight ferward extensions of linear

programming models for single farms, while econometric =sector
mocdels were based on traditional supply and demand analysis for
agricultural commodities and production factors. But in the

course of develcopment elements of both approaches have been
combined in various forms, to exploit their respective advantages.

In the follcwing sections, we will sketch the origins and the
present the state of agricultural sector models along the lines
of the stepwise development of programming approach, because its

basic elements are fundamental for most nore advanced
agricultural sector models. This is true, also, for the Turkish
agricultural sector model. + ‘

(1) Standard linear pregramming models for the agricultural

The first generation of programming models for the agricultural
sector were almost entirely oriented towards the production side:
The agricultural sector was subdivided in different production
sectors, regions and/or groups of farms, for which usual linear
programrming models were established which were linked by factor
constraints and exchange activities. The technological parameters
were based mainly on representative farm-level data. Usually,
objective functions were introduced which dimplied profit
maximization of farmers and traders under the conditions of
perfect competition. The demand side was represented -~ strongly
simplifying - either by fixed prices or guantities, depending on
the prevailing demand conditions and political market
interventions. Characteristic examples for this type of nmodels
are the programming mcodels for the United States, Sweden and

Germany.

Programming models of this type can help to understand the
competitive positions of different production sectors, groups of
farms and regions within the sectoral context, and the complex
interdependencies which exist between them. Also, they are being
used as base models for sectoral projections and the analysis of
the impact of alternative policy scenarios whithin a comparative
static framework. An advantage of this simple linear programming
approach -~ in ccomparison to more sophisticated models - is that,
given computer capacities it enables a more problem adequate
differentiation of the farming sector. :

Beyvond "the applications for_proj&ctions and policy simulations,
interregional programming models have been used sucaessfully in




the field of food security planning for situations of political
or military crises. This approach has been persued in mnmany
countries, among others in Switzerland, Norway and Germany.

In the course of time, the standard type of static sectoral
programming models has been widened and generalized in different
directions. One line has been the linking of agricultural sector
models with models for the general economy, which has been most
extensively studied in the case of Mexican CHAC model.

Other extensions include:
- the introduction of price elastic product demand and

factor supply functions,
- the consideration of risk and modeling -~ of price

expectations,
- some modifications in the profit maximization assumptlon

for farmers,
- the introduction of non-linear yield and cost functlons,

and
- the consideration of dynamic 1nterdependances in the

process of sectoral adjustment.

In the following sections we will consider some aspects of these
further developments as far as they are relevant for the present
Turkish agricultural sector model or for its possible future

extensions.

(2) Price endogeneous sector models

A more general approach to agricultural sector modeling has to
take into account the fact that commodity demand and factor
supply are price-dependent which implies that downward sioping
demand curves (and upward sloping factor supply curves} have to
be incorporated into the programming model. This approach rests
on the assumption that producers are profit maximizers and that
consumers are utility maximizers as described by linear demand
functions. Such equilibrium problems can be solved simultaneously
by a quadratic programming model.

For some time the applications of quadratic programming mnodels

. have been limited to rather small test cases. In many studies the
sectoral equilibrium problem has been reduced to a -partial
equilibrium problem on a single market, to make it computable.
But during the 1last decade the possibilities for practical
applications of non-linear programming models have increased
considerably, since -more pouwerful software-packages hecane
available. Experience shows that non~linear programming
alogorithms c¢an now be applied to solve full-sized agricultural
sector models, at least on the non-regicnalized level.

An alternative to the simultaneocus solution of sectoral
"equilibrium problems is the iterative procedures which have often
been applied in connection with the linear programming models
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mentioned in (1}. Iterative procedures can be applied relatively
easily if most prices are fixed by government interventions or
deternined by the world market, as it is the case for many
markets in the EC. But they become complicated and time consuming
when the prices are endogeneous on more than a few markets.
Therefore, it is preferable to apply a non-linear programning
algorithm whenever the model size does enable such an approach.

(3} Incorporation of risk and other behaviocural aspects

Risk-aversion is an important characteristic of farmers'
behaviour, who are confronted with' manifold uncertainties,
especially with respect to wheater conditicns. Therefore it is

not surprising that many agricultural economists have dealt with
the problem of incorporating risk components into farm models and
agricultural sector models. Despite numerous efforts so far only
little progress has been made to estimate the risk factors and to
develop operational procedures for the lncorporatlon of risk into
agricultural sectoral models.

Therefore, often only rather general restrictions on the speed of
change of variables and on the degree of specialization are
introduced which comprise the influence of many other factors,
and are not very satisfying from a theoretical point of view. A
first attempt for formalizing such an approach has been the
introduction of "flexibility constraints” in agricultural sector
models which restrict the maximal change the production and
factor input levels from year to year The recursive coupling of a
sequence of periodic producticn models leads to the concept of’
Recusive Programming as will be dealt with in the next section.

(4) Dynamic aspects of agricultural sector modeling

The sectoral development process is characterized by several
intertemporal interdependences. The major line of linkages can be
sketched as follows: The production decisions in period t depend
on the present situation in the farming sector {factor
capacities, technical know-how etc.) and on the expectations
about future economic and technical developments, especially
price expectations. Agricultural supply, determined as such is
assumed to be given in the next pericd. Actual prices are formed
according to the supply/demand interactions in this period and
determine the resulting agricultural income and factor returns.
The main deterninants for factor adjustments: labour mobility,
investment and changes of land capacity, which again determine
together with possibly changed expectations the production
decisicns for the next period etc.

Several approaches have been persued to medel at least some
aspects of this dynamic process. The major efforts are concerned
with - the dynamic - interdependencies within the  agricultural
production sector, where two alternative modeling concepts can- be
distinguished: dynamic and recursive programming models.
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Dynamic programming models, aim at the determination of the
optimal time paths of factor allocation. They are appropriate -
in principal - if a political institution has to decide on
investment and production down to the  farm level. In market
economies this is sometimes the case for limited investment and
development projects, e.g. irrigation projects, but usually not
for the whole agricultural sector. Successful applications can be
found therefore only for the first category of projects

Recursive programming nodels, aim at the explanation of the
stepwise sectoral development and decision process, as it has
been sketched above. After the pioneering works in the 60's, many
agricultural economists have tried to explore the possibilities
of this approach in different directions. The general approach

incorpeorates components for the explanation of {price)
expectations, intertemporal physical and monetary balances, and -
- as a characteristic feature - the concept of flexibility
constraints. These can be used in a "naisve" or in & more
sophisticated manner. In the first case the flexibility
coefficients are determined by rather simple assumptions (e.g.
according to maximal or minimal yearly changes in the past), in

the second case those changes are explained by economic variables
(e.g. regressicns between yearly changes of variables and shadow
prices). In a similar approach a linear programmirig model has
hbeen: used to generate a time series of shadow prices which serve
as explanatory variables for the estimation of behaviour
functions {(supply, invesiment, factor demand). b

Supply and demand components can also be coupled in an iterative
procedure  which is governed by the sequence of “price
expectations, supply response, price formation ("dynamic coupling
of market linkages"). Such an approach can be rather flexible and
is able to explain sectoral develcpments which are characterized
by lagged adjustments and states of disequilibrium. But,so far
experience with "dynamic coupling” procedures of this +type is.
rather limited, since this approach requires the empirical
specification and linking of supply, demand, stockholding and
international trade components which can be done by rather large

research groups.

1.3 Experiences with policy oriented agricultural sector
modeling : _

The following +types of agricultural sector nmodeling can be
distinguished according to their use for policy making:

{1) "Academic modeling”, - which aims at the development and
testing of methodological concepts, and the explanation of
principal features of socio-economic adjustment processes. The
empirical @ applications serve often only the purpose of
methodological demonstration.

(2) Modelihg of'poiiéy relevant issues by research groups outside
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the administration. The results of such analyses are usually
transmitted to policy makers in the form of expertises.

{3} Modeling work in c¢lose mutual contact with policy makers.
This approach has to be based on modeling concepts which enable a
dialogue between model builders and policy makers, at least with
key experts of the administration, with respect to data base,
model mechanism and interpretation of model results.

The state of methodlogical research in the field of agricultural
sector modeling has been sketched in the preceeding section. In
the following section we will comment on the situation of policy

criented modeling in scome developed and developing countries.

The use of guantitative sector models as a base for the
evaluation of political alternatives and peolicy advice has been
emphasized  differently during the last decades. In the 60's and
beginning of 70's when new methods and larger computer capacities
became available, the expectations - by nfodel builders and
politicans - were often exaggarated. In a number of countries big
and ambitions projects have been started but many of them faced
difficulties and the results could not catch up with the high
expectations. The difficulties were caused by a number of factors
such as limited methodological and empirical experiencies of the
research staff, shortcomings of the data bases, ‘deficiencies in
the communication process between model builders and politicans.
As a reaction to this experience less credit was given for some
time to large scale agricultural sector medeling, instead
different types of case studies and partial analyses were the
favoured approach. But after some time it became obvious that the
evaluation of the more fundamental policy alternatives calls for
the use of more comprehensive agricultural sector models. The
understanding that partial analyses and conprehensive sectoral
modeling need not be seen as alternatives but rather as
complementary approaches, has started to dominate.

At present the situation might be sketched as follows:By far the
most intensive modeling work is being done in the United States.
This is true not only for research work at the universities and
other research institutions, but also for the modeling work in
the adnministration itself. This is performed mainly in the
"Economic - Research Service” (ERS) which constitutes a large
research unit within the ministry of agriculture. The modeling
work is concerned with different policy questions: short- and
long term forcasting work for natiocnal and international

agricultural commodity markets; medium - and longer - term models
for the analysis of the internal impacts of alternative
agricultural  policies; international  trade models for the

analysis of the inmpacts of national policies on other countries,
and of ' the policies ©of other countries on the domestic
agricultural- sector. 1In sumarizing, ~a whole set of models has
been developed and is Dbeing  applied in a  complementary
manner.Further, important modeling work is being done in other
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export oriented developed countries, such as Australia, New
Zealand and Canada. Naturally, here werld wide ocutliock work and
the analysis of the impacts of alternative export-strategies are
in the foreground. In the European Community a more reluctant
approach to agricultural sector modeling has been followed. 1In
the EC nmember states agricultural sector modeling plaves a
different role. In most cases little modeling work is being done
within the national ministries., The EC Commission has stepwise
increased its interest in agricultural sector mcdeling. During
the seventies, market forecasts and analyes of the agricultural
income sgituation have been the major activities. During the last
decade more comprehensive modeling work for the whole
agricultural sector gained importance. In this context, the
creation of a systematically structured and comparable "basic
data sttem" for the EC countries and the EC as a whole has..been
undertaking. In many developing countries agrlcultural
sector modeling gained great importance, since agricultural
development strategies have to be evaluated within a general
economic context.  In most cases the modeling work is financed by
donar countries or international institutions. Often economic
modeling constitutes the basis for the elaboration of develcpment
and strategies. The sector modeling in Portugal, Spain,
Thailand, Korea, Phillipines can be sited

a major

plans
Mexico,  Italy, Brazil,
ag some eXamples.

1.4 Conceptual requirements for agricultural sector models

Based on the assessment of literature and own axperlence the
following requirements with respect to the conceptual desxgn of
agricultural sector models can be formulated: 5

(1) The description of agricultural technology should be based on
an activity concept, which enables a representation of both,
yields per wunit and activity levels (acreage,  number cf
livestock) and the flows between the different branches of
production. This is of importance since the determinants of the
input mix and vyields are different from those which govern
acreage allocation and the development of livestock numbers.
Further, different sources of statistical data and a prieri
knowledge about technical relations can be exploited.

{(2) The model should contain the relevant physical and monetary
balances and should be consistent with the national and sectoral
accounting  framework. This is a prerequisite for an adequate
representation of intersectoral linkages.

(3) The mocdel should permit an appropriate degree of
differentiation which can differ according to the specific type
of policy question addressed. Since the model size increases
exponentially with the number of commodities and activities
‘distinguished, it has advaritages to conduct parallel studies at
different @ levels of disaggregation.  In any case flexible
possibilities for aggregation v.s disaggregation should be
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foreseen in the modeling concept.

(4) Intersectoral 1linkages concern mainly the demand for
agricultural products and the factor markets. The modeling
approach should include the relevant feedbacks between the
agricultural sector and the general economy. If the agricultural
sector has large general economic importance, a general
equilibrium approach has many advantages. In any case, a careful
specification of general economic scenario conditions and the use
of more general functional relationships (price dependant product
demand and factor supply functions) is advisable.

{5} The same 1is. true with respect to the modeling of
international trade. In many cases the '"small country assumption”
will not be appropriate so that price dependant export and import
functions will have to be included.

(6 A central decision for the modeling concept concerns the
consideration of the time dimension. In ,principal, dynamic
interdependencies and time lags are of large importance, for the
agricultural adjustment process so that recursive coupling
procedures are adeguate. This is especially true for medium~ and
longer-term projections and policy simulations. But the empirical
specification of dynamic models needs an elaborated data base
(time series) and is rather time consuming. Therefore, it is
often advisable to persue comparative static approaches as
complementary analytical concepts.

1.5 Need for a basic data system

One 1mportant experlence of the last decade has been that policy
oriented modeling should be seen in c¢lose connection with
systematic work on the data base. The developiienrit of a basic data
system has to be oriented at the modeling concept and its
elaboration has to be understood as a continuous task. The basic
data system has to contain, besides the original statistical data
various categories of information from occasional surveys and

case studies  as well as engineering and farm accounting data..

Especially the last categories are of inportance for the
specification of 'the agricultural technology component. These
data should be integrated into & data system which is more than a
"data bank". ~'The - structured "integrated data system” can be

~understood -itself as a "model”, ' designed to describe ' the

production structure and intra- and intersectoral flows“of the

agricultural sector. It is a.result of a first phase of modeling
“wdrk'and‘subject to continous further development and revision.

1.6 Requlremen;s for policy orlentad applications

: If agrlcultural sector modellng shall be used in the process of

lele making some- requlrementﬁ Wlth reapect to the institutional

‘setting have  to . be fulfilled. Of central importance is a
" continuous - .dialogue - between policy makers on the one hand and

IR
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model builders on the other hand. The modeling grcocup can be
created either within or cutside of the administration. In the
first case it has to be guaranted that the necessary c¢ontinous
process of methodological improvement can take place, in the
second case an organisational scheme for mutual dialogue has to
be defined. Both procedures have advantages and disadvantages;
e.g. the EC Commission has decided for its own modeling work to

pursue the second alternative.

The experience shows that the following steps in the
communication process between policy makers and model builders

are useful:

(1) Presentation of the "working of the model” on the basis of
ex-post analyses and status-quo forecasts ("base run’). This
exercise includes a diagnosis of the present situation and some
indication of future problems and conflicts.

(2} Presentation of policy goals and scenario conditions, as
invisaged by the policy makers; specification of policy goals and
scenarios in a first round of discussion.

(3) Computation of a first series of policy runs; discussion on
the plausibility of results and trade-offs between different
policy goals; revision of modeling assumptions.

{4} Further rounds of computation, discussion of results and
revisions, depending on the complexity of problems.

(5) Final interpretation of the impacts of policy alternatives
on sectoral developments and policy goals by the group of “model
builders.

(6) Evaluation of the analyzed policy alternatives by the policy
makers.

In this way, continuous work on the basis of agricultural sector
models can be understoed as a mutual learning process. It 1is
indispensable for the understanding of model mechanism, for the
understanding of the potentials and limitations of specific
models and for an adequate interpretation of modeling results.




I11. METHODOLOGICAL APPROACH AND
BASIC STRUCTURE OF TASM -

2.1 Historical development and characteristics of TASM-MAFRA

A systemetic and comprehensive analysis of the agricultural
sector and the agricultural policies have for a long time been
far bevond the relative importance of this sector within Turkey's
economy. Despite the availability of relatively rich sources of
data, when compared to other countries, even today there does not
exist an integrated data system, which covers the agricultural
sector as a whole and integrates the sector with the rest of the
economy and with foreign countries (agricultural accounting
system). While the lack of information and appropriate tools for
policy analysis has long been acknowledged by policy makers and
related agencies such as the Ministry of Agriculture, State
Planning Organization, or World Bank, fom a long time not much
distance wag traveled towards its elimination. The search for the
"best" agricultural sector model on the cne hand, =and futile
efforts to form a "perfect, all comprehensive" data base before
any formal analysis on the other, has continued for years by
different agencies., - The realizaticon of the importance of
appropriate information and policy tools and the accentuation of
the dinteractions between these tools and the databases, has

resulted recently in a shift from the search for a "perfect model

and all data" to the emphasis on an "operational nmodel and
relevant data"”. 1In these lines, more systematic agricultural

sector and policy analysis have been initiated by the Ministry of

Agriculture and the World Bank as a first step towards the
development of operational tools, which can be used for policy
analysis purposes in the Ministry.

The general necessity for employing sector modelling as a tool
for current pelicy decisions has been already outlined in Chapter
1. Compared to other countries, there are a number of special
reasons for - intensified.. sector modelling .and analysis
investigation in Turkey. Among others, one can point out the
following: : '

a)y - The agricultural sector as well as the Turkish economy is
claimed to be in a tazke-off development stage with enormous
implications concerning structural adjustments. Large investment
projects (such as large irrigation projects, improvement in
livestock production) are under way. The impact of such policies
on the agricultural sector and the economy in general can not
easily be foreseen without formal modelling tools.

b) The "economic peolicies of the recent years are oriented

towards liberalization and free markets on the international and
domestic fronts. This includes also the tendency to a more free
and market oriented exchange rate regime. Since the relative
importance of tradeable a2nd non-tradeable goods differs in the
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various sectors and even within the agricultural sector, a more
liberalized trade policy will lead to different impacts on
various production sectors. A systematic analysis is needed 1in
order to asses various direct and indirect structural adjustments
of the econony.

c) . Turkey has applied for full membership in EC. In this

process, several adjustments need to take place regarding the
structure of the Turkish economy and the domestic and foreign
trade flows, both prior and after the entry tec EC.

d) . Finally, one characteristic is the wide variety of

commodities, which are produced in Turkish agriculture. These
commodities compete for the same resources and are interrelated
as complements or substitutes on the demand side. ©Of; the
approximately 125 crops, excluding livestock, 40 major iones
constituting over 95 percent of the agricultrual crop value or
area are incorporated in TASM. It is clear that, with so :many
~closely interrelated commodities to be considered, partial market
and policy analysis are bound to have significant limitations.

The Turkish Agricultural Sector Model (TASM-MAFRA), which is
presented in this report, relies on earlier versions of TASM. At
the same time, the present version differs in many respects from
earlier ones. Therefore, in 'the following a short summary of the
historical development of the TASM modelling activities and the
main characteristics of TASM-MAFRA shall be introduced.

The work on TASM has been initiated in 1981 in connection with
the World Bank mission to Turkey. At this time, the transmission
pProcess of the Turkish economy was studied and gquestions
concerning industrialization and growth with different frade
strategies have been pointed ocut. In order to analyse and ansuwer
these types of questions, a linear programming model has been
developed for the base vear 1979. This model has been utilized in
several World Bank reports on Turkey. It has latter heen updated
and modified in several directions, particularly the following
two are worth mentioning:

a) The national version of TASM has been improved and
modified, especially with respect to the livestock sector. At the
same - time, the problems of linear programming models at the
national 1level have become obvious (see chapter 1) and the
emphasis was shifted to the introduction of non-linear relations
in order to overcome some of the problems. The model was still
national and specified for the base year 1979. - ‘

b) Since the natural and economic differences within Turkish
agriculture and the related policy problems were increasingly
exposed, a regional version of TASM was constructed. This
regional version was specified for the base year 1982 and devided
the available Turkish data into 5 regions. - This model has been
running on the mainframe computer at the World Bank in &
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linezrized form (segmented demand functions) and has also been
used for several World Bank reports.

In the beginning of the consultancy services on the "Turkish
Agricultural Sector Model” wunder ASAL (2585-TU)} the question
arose and was discussed with the Agricultural Ministry, whether
we should rely on the structure of the national or regional
model. Since the purpose of the project was to develop, update
and implement an Agricultural Sector Model at the Ministry for
their cwn use, we had to take into account the available computer
facilitiegs at the Ministry and the related Department of the
Ministry. Additionally one has to consider that a continuous use
of quantitative sector models 1in the policy making process
requires a fast and easy access to the computer. Given these
requirements and the fact that only persconal computers are
available at MAFRA-APK, our work was, after careful analyvsis and
evaluation of several versions of TASM and of +the principal
regquirements of the Ministry (see progress report I}, focused on
developing an operaticonal PC-version of 7TASM, which can be
implemented at MAFRA and used for practical policy analysis.

The arguements for not considering the regional version of TASM
in this study are not limited to the hardware problems mentioned
above: ]
.

a) The consideration of the regional impact of agricultural
policies =and the modelling of the adjustment process of the
agricultural sector on the basis of region specific natural and
economic conditions requires a much more detailed regional
disaggregation {(for Turkey about 30 to 50 regions). If only five
regions are considered for Turkey, the natural and economic
conditions within the single regions may still be very diiferent;
in some cases the intraregional differencesz may exceed the
interregional wvariations, which is an insufficient aggregation
condition.

b) The interregional trade flows, the transportation costs
and the flows and costs for trade from a certain region to the
main harbour points (international trade) seem very important for
a number of policy purposes, especially for a large country like
Turkey. PBut again a more detziled regional disaggregation and a
consideration of the diverse trade flows and the existing
transgsportation facilities seems necessary to address policy
questions of this type. The modelling of agricultural trade
between five points in Turkey, which cover gecgraphically large
areas, seems not only problematic, but may even lead to some
misleading model results and unrealistic interregional price
structures.

c) On regional level, the available data base is in general
more scarce and poorer than on sectoral or on single farm level.
The poor regional data base involves particular problems, if one
wants to consider sectoral consistency, e.g. consistent trade and
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commodity balances, including international trade. These regional
data problems inveolve enormous difficulties, if a continuous
updating of the model is intended and if the model shall be used
for policy analysis under future economic scenarios (evaluation
of policy impacts under future conditions for present decisions).

a3 On the other hand, because of the poor regional data
availability and the limited knowledge of the regional production
techniques, a large number of sectoral relations and ceoefficients
has to be used in all regions. As far as we have experienced this
is also, to a large extent, the case for the regional version of
TASM. It is obvious that such a {(more or less necessary) practice
reduces the value and the additional information to be obtained

from a regional model.

e) A special problem of regional model, as it has been
presented by the World Bank, concerns the fact -that no
description and explanation of the model structure and the
sources of data has been delivered. Also no ipformation is given
about how they have derived various paraneters, and if
coefficients are based on expert knowledge or just on
"guestimates". Due to this missing information it is wvery
difficult to evaluate the empirical content as well as the
"power” of the model and especially to work out an appropriate
updating system. This can lead to serious problems concerning the
policy applications, because fundamental gquestions about the
reliability of the data, the model parameters and the implicit

model assumptions may arise.

£) As a final point we may mention the general difficulty of
updating and working with a "large scale” agricultural sector
model, especially in a small (MAFRA) working group with 1little
nodeling experience. In order to get familiarity with the model,
which is a precondition for successful model application, it is
important to know about the influence and the sensibility of the
various model parameters and model assumptions. It igs a difficult
job to keep this up continuously (year by vear) for about 10.000
paraneters of a large scale meodel. As far as we are concerned,
this is the main reason, why 2ll over the world there are only
very few places, where large scale regional sector models are
‘continuously updated and currently used for policy purposes (see

Chapter 1).

For these reasons it is in our experience more fruitful to start
with a "smaller® version of an agricultural sector model. This
allows an easier understanding of the essential structure, the
assunptions and the economic mechanisms of the model and to gain
experience. in technical handling on a PC. Such a model can and
.should be used in an interactive way, by carrying ocut several
simulation runs {("playing with the model"), rather than solving a
big model once for answering a certain policy question. This is
the way we interprete the main scope of this study to "improve
the analytical capacities of MAFRA". O©Only after considerable
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experience with the application of this PC model and after the
censtruction of a better and more consistent data base,
(recommondation on the establishment of a consistent agricultural
information system will be made in this study) it then might be
fruitful to work with an enlarged (regional) version of an
agricultural sector model for Turkey.

In the light of the points raised above we have focused our work
for a policy oriented agricultural sector model for Turkey on the
available national versions of TASM. The model developed within
this study differs, however, in many respects from earlier
national versions:

al The model is not only specified for a gingle base vyear,
but for eight base periods from 1979-1886. This allows a more
realistic model calibration and wvalidation as well as a
consolidated forecasting and policy simulation appreoach.

b) The conceptual framework and the d%ta base system are
developed to permit continuous updating. Instead of a one time
exercise, a continuouse model application following the well
known rolling plan principle is intended.

<) The present version pf TASM relies rather heavily on
non-linear relations within a mathematical programming approach.
Particularly, three kinds of non-linearities were incorporated:
price-responsive demand for agricultural commodities, price-
responsive factor supply functions and non-linear cost functions
ags means for model calibration.

d) The new version of the model contains a more flexible and
realistic structure for the feed-livestock sector.

a) - The model has been developed i1s such a way, that it can
be run on a PC. The software, necessary for the operation of the
model, has been tested and made available for the Ministry. This
is not only the first time for a version of TASM to be run On
PC's, but in general, there is cnly very little experiences in
simulating a comrehensive agricultural sector model 1like TASM-
MAFRA on a PC, :

The present version of TASM-MAFRA can be directly addressed to a
nunber of policy questions, in particular the following can be
pointed out:

- Influence of changes in trade policy and world market
conditions on the agricultural sector (including domestic
demand), -

- Impact of changed input price policies,

- Impact of changing agricultural technologies,
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- } Sectoral and crop specific effects of changes in the
general economic conditions (e.g. influence of population
and income growth on agriculture},

- Impact of changed resource avallabilities,
- Impact of quotas and taxes for output and inputs.

Policy decisions should, in principle, always be oriented on
future developments. This means that one should aluays apply a
forecasting/simulation version of model for the preparation and
evaluation of policy alternatives. Therefore, we have emphasized
the development of updating and forecasting systems, which can
continuously be used for policy purposes following the '"rolling
plan" principles. In order to realize a real sound basis for such
a forecasting/simulation system, past time series data, to the
extent available, have to be introduced within the system and
used for the prediction of the model parameters and the values of
+the exogenous variables. !

The main methodological feature of this PC version include a
number of non-linear relaticons at the demand and production cost
sides. This leads, in principle, to a more continuous response of
the model even to small changes of exogenous variables. In our
experience this is a very important improvement of agricultural
prograrmning models, especially for their application to policy
analysis.

In the developed model version of TASM-MAFRA, agricultural output
prices are modeled as endogenous depending on the slope and
intercept of the demand and the implicit supply curve. This means
that the designed model c¢an be used in order to derive a
guideline for agricultural price policy, "which is in line with
the economic conditions of domestic producers, consumers and also
with +the conditions in international markets. But it is also
possible to introduce governmental demand in order to influence
{stabilize}) the domestic price level, or to consider agricultural
prices explicitly as an exogenous policy variable.

Further modifications are required, if the governmental budgetary
effects are to be modeled explicitly or introduced as constraints
to policy interventions, or if the current agricultural price
policy systems is to be introduced in an explicit form.

To supplement this brief characterization of TASM-MAFRA and of
the regional model TASMZ a more systematic comparison of the two
model versions is illustrated in Figure II.1. In Figure II.1 the
main features of the two model versions are reported ag far - as
the model size, the hard- and software aspects, +the output and
input specification and the main methodological characteristics
are concerned. In the following chapters the structure and

methodology of TASM-MAFRA, the data base system and the-

programming system is described in more detail.
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FIGURE II.1 BASIC

FEATURES OF TASM2 AND TASM-MAFRA

FEATURES TASM2 TASM-MAERA
MODEL 5I2E
No of Variables 2300 359
No of Constraints 1066 250
COMPUTER HEARDWARE MAIN-FRAME PC
TEMPO GIME-MINOS~SYMPHONY

COMPUTER SCETWARE
SOLUTICN TIME

Base Run
Policy Runs

CBJECTIVE FUNTICN

BASE YEAR/PERICD

REGIONAL

SPECIFICATION

NC CF PRODUCTS

INPUTS

CROP ACTIVITIES

LIVESTOCK ACTIVITIES

30-80 minutes
$«10 minutes +
Approx. on

Main Frame

LINEARIZED “
1982 5
YES

(5 REGIONS)

43

LAND {4), LABOR(2Q}
FERTILIZER{2}, SEEDS
TRACTCR{Q), ANIMALIQ)
FEED(32), CREDIT(Z),
CTHER COSTS

SINGLE

VARIABLE FEED RATION

20-30 minutes

15-20 mirutes

Apgprox. on PC

NCN~LINEAR

1979 -~ 1986

s

{6 REGION SFECIFIC
LARD CONSTRAINTS)

55

LAND (10}, LABCRI(2Q)

FERTILIZER{2), SEEDS

TRACTOR (Q), ANIMAL (Q}

FEED {42}

SINGLE

VARIABLE FEED RATICN
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FICURE II.1 BASIC FEATURES OF TASM2 AND TASM-MAFRA(Cont.}

FEATURES

TASMZ

TASM-MAFRA

CROP TECHNOLOGY

EXOGENQUS ANIMAL-TRACTOR
FERTILIZER

ENDOGENQUS ANIMAL TRACTOR

LIVESTOCK TECHNOL. TRADITIONAL-MODERN~ SINGLE
IMPROVED

DOMESTIC DEMAND ALL PRIVATE ALL PRIVATE
FOREIGN DEMAND ALL PRIVATE aLL PRYVATE
RISK SPECIFICATICN NONE NONE
DOEMSTIC DEMAND FUNCTION LINEAR LINEAR
FOREIGN TRADE FUNCTIONS LINEAR LINERR .
DUMESTIC PRICES ENDOGENOQUS ENDQGENOUS
FTACTOR PRICES EXQGEZNOUS EXOGENQUS, PARTLY ENDOGENQUS
EXCHANGE RATE EXOGENOUS EXOGENQUS
RESQURCE AVAIL. EXEGONOUS EXQOGENQUS
CosT FUNC&IONS LINEAR QUADRATIC
VALIDATION TRADITIONAL POSITIV

AND DATA AND PARAMETER QUADRATIC
CALIZIRATION ADJUSTVMENTS PROGRAMMING APDROACH

Note: TASM-MAFRA specifications are as of May 1988 and subject to change

Q means wuarterly (4 gquarters a year)
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TASM-~

MAFRA from the methodological and policy point of view shall be
added.

At the end of this chapter some more general comments on

a) The fact that the PC version of TASM-MAFRA 1is smaller
than the main-frame version, should not give the impression that
it is a "small” and "simplified" model. Indeed, the TASM-MAFRA is
a large model, and it allows one to focus on the crucial parts of
the model. It is smaller in the sense that a 1000 x 2500 matrix
is replaced by an approximately 250 x 350 system of the focal
model. This dis achieved by replacing linear approximations by
true non-linear functions, by throwing out redundant constraints
and variables, which can easily be calculated outside the model.
Therefore, as far as, for example the number of commodities or
inputs are concerned, the model is more detailed than TASM2. With
the exception of the interregional inderdependences our version
represents in fact more of the characteristic interrelations and
linkages within agriculture. We believe therefore, with very few
minor exceptions, that TASM-MAFRA can ploduce almost every
detail, which is available by TASMZ.

[=3; It is evident that, there is a trade-off between easy
model Thandling and application on the one hand and the potential
detail in representing the agricultural sector and the applied
policy on the other. But the more interesting question is,
whether the potential of a large scale model can really be fully
exploited with sound empirical informations. Working with a PC
version of a model with the mentioned size, one 1is almost
reaching the limits of the computer memory. One therefore does
not have the luxury of incorporating every detail, or policy set-
up in one model, . as it might be possible with the main-frame
version. The PC version has been developed and submitted to the
Ministry, therefore, cannot directly address all possible policy
questions at the desired detail levels. It will require some
preliminary work before it can be employed for simulations, which
are not formally presented in the submitted model version.

However, we have tried to secure and provide the Ministry with
the necessary tool for policy analysis and prognosis through this
study, tested in several ways (including policy simulation runs),
which 1is relatively easy to handle and which meets, in our
understanding, the requirements of the Ministry at the present
stage. In our view, it is more important to provide an ocutcome
from this study, which will really be used in the Ministry on &
regular basis, rather than utilizing a formal model in its "raw"
form, which is necessarily less user friendly and less flexible.




2.2 Baszsic elenents of models in general and of TASM-MAFRA

2.2.1 Basic structure of secior models

Every quantitative model consists basically of a system of
equations, which describe the relation of the variables
considered in the model. Therefore, one can characterize each
model by the kinds and tvpes of equations, the parameters of the
equations and the excgenous and endogenous variables. The
principal feature of a quantitative agricultural sector model
associates the following elements (Fig. II. 2):

FIGURE II. 2: PRINCIPAL STRUCTURE OF A GQUANTITATIVE SECTOR MODEL

Policy
instruments ¢ o
(controllable by ————>] Model >Policy obiectives
the government) {system of
equations) >0ther endogenous

Cther exogenous > Y variables
variables (not
controllable)
R + . .

Ve e
Exogenous variables Model parameters Endogencous variables

Baged on this characterization of a model, first the meaning of
the different model elements and the vocabulary, which is used
throughout this report and also in practical model application,
will be defined more precisely and second, the basic structure of
TASM-MAFRA will be explained.

This basic terminology is also used in the GAMS-MINOS-Software
package which is employed in TASHM-MAFRA. For practical
applications it is very important to have an easy translation
between the economic and programming terminology. :

2.2.2 Equations

Depending on the various types of economic relations in a model,
different kinds of equations are considered The following types
are basically distinghished: production functions, behavioural
functions, institutional functions and definitional equations.

(a) Production functions: These functions describe the techno-
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gical relations between physical inputs and outputs. In principal
two types of production functions can be considered: Leontief
production functions, which assume fixed input and output
coefficients {no factor substitution), and Neo - Classical
production functions with assumed continuous input-output
relations (perfect factor substitution). The formulation of
production processes, on which TASM-MAFRA 1is based, c¢an be
characterized as a mixture of both concepts: For each production
process fixed input and output coefficients are assumed according
to each time period. Due to the formulation of a number of
production processes (activities}, it is, however, possible to
approximate neo-classical production relations (Fig. I1II.3).

FICURE II.3: ILLUSTRATION OF VARIOUS TECHNOLOGY CONCEPTS
(At a given level of Output)

leantief
Production
Function

& MNep-Slassical
Froduction
Function

A

In the case of TASM-MAFRA different production processes (each
with fixed coefficients in a given year) are considered:

- In relation to the level of mechanization, an animal
power activity (with high labour and low capital input) and a
tractor based production activity {(relatively low labour input
and high capital input) is formulated for every single cCrop
activity.

- Different production activities are defined in relation
to irrigated and non-irrigated land.

- ‘ Finally, different processes are defined for crop
production with respect to fallow

The activity based approach offers a user friendly
formulation of processes with more than only one output. In TASM-
MAFRA this has been the case for animal production activites. In
this sense the complementary technical relations between milk,
meat,wool and hide are assumed on the production side (Fig.I1I.4).
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FIGURE I1.4: ILLUSTRATION OF COMPLEMENTARY OUTPUT REALATIONS
{Example of Cattle Production)

Jutput I
lghysical} Hilk

Meat

Aniaal
Pawer

o>

Factgr
Input

In order to allow for substitution between some of these
commodities, it would be necessary to consider different

livestock activities.

The present persion of TASM-MAFRA 'includes also socme neo-
classical production elements through the incorporated non-linear
cost functions (for more details see section 2.2.3).

{b}) Behavioural functions: are used to describe the reaction of
actors or groups of actors to changed economic conditions. Two
broad groups of behavioural functions cazn be distinghished:

- Direct behavicural functions express the relationship
between a decision variable and the economic indicators:

X = £ (P1 ..... Fn)

For exanmple conventional demand functions characterize directly
the reaction of consumers to a changed price element.

- Indirect behavioural functions are based on an objective
function, which is maximized or minimized under certain
constraints, such as the profit of farmers, maximized under the
given constraints of certain production functions and resource
availabilities,

TASM-MAFRA is based on both types of behavioural functions.
Firstly, the overall objective function is maximized over the sum
of the producer and consumer surplus on each of the agricultural
commodity markets. This formulation ensures that a competitive
market equilibrium is modeled. Secondly, there is also a number
of direct behaviocural functions incorporated; 1like the domestic
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demand function, or variocus factor supply functions. Since these
functions can implicitly express other behavioural roles as well,
the model does not necessarily present pure profit maximization
of the farmers or utility maximization of consumers. This has
always been the basic assumption and general opinion about the
maximimazation of the producer and consumer surplus. The overall
objective function is, houever, convenient, since it ensures that
the model sclution is consistent in economic terms.

{c) 1Institutional equations: These eguations express relations
between economic variables, which are determined by public and
social institutions, e.g. by the government or by semi-public
agencies. Typical examples are:

- Tax functions, which describe e.g. the amount of income
(value added) tax in relation to the taxable incore {value
added) ,

- Social security payment functions, A
- Subsidy or income transfer functions.

A common . characteristic of these functions is that the parampeters
are determined by public decisions.

The present version of TASM-MAFRA does not include institutional
functions explicitly. A more detailed consideration of the price
policy system in Turkey or the agricultural income structure
would, however, require the incorporation of appropriate
institutional functions.

{(d) Definition equations: These equations are used in order to
consider physical and monetary consistency between variables.
Typical examples of such equations are (as in the case of TASM-
MAFRA) :

- commodity balances, which ensure that total supply (the
sum of all supply components) is equal to total demand (the sum
of all demand components),

- factor supply and use balances,

- balances for intermediate products, which are produced
and used within agriculture.

Definitional equations are also employed in the aggregation of
detailed model results, or in order to transform model results
into peolicy relevant variables.

2.2.3 Variables

Economic variables of a sector model are either factors, which
influence the economic  situation and development of the
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agricultural sector (exogenous variables), or they present the
outcome (result) of a model (endcgenous variables}.

{a) Exogenous variables: The exogenous variables of an agricul-
tural sector model can either be controlled by the public
decision maker (instrument variables), or they have to be taken
as given to the sector (the farmers) as well as to the policy
maker.

{aa) Uncontrolable exogenous variables: The following groups of
variables can not - or at least not directly - be influenced by
the agricultural policy makers {(in brackets: relevance with TASM-
MAFRA} :

- World market prices (foreign trade, export earnings),

- General income level (demand for agricultural products){i

- Population development {(demand for agricultural product,
labour supply), , .

- Factor prices (production costs),

- Exchange rate {(Foreign trade in agricultural commodities
and inputs), )

- Inflation rate (Several model components).

These variables are given for the expost period and they have to
be projected for model runs and policy simulations in future
periods. 8ince there 1is no single best method for projecting
these variables, alternative projections, based on & more
optimistic or pessimistic view, should be made. If possible,
results f{rom macro economic forecasting should be used in order
to derive consistent general economic scenarios.

The need for an explicit formulaton of future eccnomic scenarios
should not only be seen as a burden of the sector modelling
activities. Instead, one should realize the fact that the
effectiveness and the evaluation of future policies depends to a
large extent on the expected economic scenarios. The sector model
can help to expose these interrelations explicitly. The model
cannot however,forecast the "best"” future policy. In an uncertain
world, final policy decisions have to be based among others on
the expectations about future economic conditions.

{ab) Policy variables: The value of policy variables is
determined by policy decisions, either in their absolute value or
in their relation to other variables (e.g. tax rates). In TASM-
MAFRA, there are different categories of policy variables

directly considered, such as

ey

- agricultural input prices, determined or effected ;i;;Lﬁf
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by government decisions (e.g. fertilizer),

- export and import quantitates, as far as export
and import quotas are emploved,

- export and import tariffs,

- irrigated area, as a result of government
irrigation projects.

There 1is a number of other pelicy activities, which are not
directly incorporated in the model. It is, however, possible to
introduce such additional policy variables or to modify other
exogenous variables, if they are influenced by policy actions.
For example government intervention programs can easily by
introduced as an additional element in the commodity balance.

In practical model applications, peoclicy variables are the main
subjects of simulation runs. Through a systematic variation of
the different policy variables it is possible to model the trade-
offs betweeen various goal wvariables. This type of policy
simulation may particularly be employed for the evaluation of
future policy options.

{b) Enodogencus variables: The endogenous variables present the
outcome of an agricultural sector model. From a formal point of
view, 1t is a common practice to distinguish between policy
objective or goal variables and other endogencus variables
(sometimes named as irrelevant variables). We will not follow
this differentiation, since most of the endogenous variables are
directly or indirectly relevant for analyzing and evaluating
agricultural sector development and policy questions. The main
model results of TASM-MAFRA include the following categories of
endogenous variables:

- volume of production at commodity level,

- volume of domestic demand for human consumption, exports,
imports and internal demand of the agricultural sector,

- farm gate prices for agricultural commodities
(equilibrium prices),

- use of production factors, e.g. total land use,
allocation of land to crops, total labour use, purchased inputs,

- shadow prices for fixed factors and intermediate inputs,
like feed.

Based on the direct model results, a number of other policy
relevant variables can be calculated:

- value of production, value of purchased inputs and
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various farm income measures,

- distribution of income to the production factors,
- foreign exchange earnings,

- | expenses for food consumption,

- cost structure of production in the total sector and for
each commodity,

- various measures for the evaluation of international
competitiveness, like domestic resource cost indicators.

The values of the different endogencus variables in the ex-post

period, in principle, are derived from the available statisticsy

In the process of model specification these variables can be used
in connection with the exogenous variables, for the estimation of
the model coefficients and parameters. To test @ model against
reality means to compare the endogenous variables (the outcome of
a model) with the values provided by the statistics.

In forecasting and policy simulations, the endogenous variables
are unknown, their values are determined by the model mechanisms
(the system of equations) and the exogencus variables, including
the policy variables.

2.2.4 Parameters

Parameters represent quantitative relationships between the
variables in equations, especially concerning technological and
behavioural equations. The meaning of parameters depends very
much on the functional form of +the egquation (e.g. linear,
exponential, quadratic). In any case a parameter expresses. the
influence of cne variable onto another. For example:

Linear equation: Y = a * X

Exponential equation: Y = Xb

Y = endogenous variable

X = predeterminated variable (exogenocus or endogenous within
the model) :

a = absolute influence of the change of X by one unit on Y

b = relative (percentage) influence of the relative change of

X onY

The parzmeters of a model can either connect exogenous variables
with endogenous variables or two endcgenous variables.

In TASM-MAFRA the most important groups of parameters are
(parameters and coefficients are used here as synonyms):
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- output coefficients (yields per ha or animal},

- input coefficients (factor requirements per ha or
animal},

- parameters of the demand function,
- parameters of the factor supply functions,
- parameters of the non-linear cost functions.

The parameters of a model are in principle exogenous, which means
that certain sets of parameters have to be specified outside the
model. In the case of TASM-MAFRA we use, however, the mnodel
itzelf for specifying certain parameters in order to receive
consistency and to calibrate the model in the base period. This
procedure is based on certain assumptions, which can be modified,
if more precise information is available.
¢

Concerning the application of the model, the parameters have to
be forecasted. With the implenented version of TASM-MAFRA base
forecasts are realized by using the trend of past. developments.
In practical application the forecasted parameters should,
however be subjected to evaluation and to medificaticns by the
model user. ’

Systematic wvariations of the model parameters may be desired
mainly for two purposes:

- Firstly, through solving the model at different parameter
values the sensitivity and responsiveness of the model mechanisms
can be tested. Such a test may help to clarify the stability of
the model solution in relation to the parameters. Based on such a
systematic sengitivity analysis one can gain precise information
about the most critical parameters, which have to be specified
carefully and interpreted alcong with relatively less important
raraneters.

- Secondly, for paolicy simulation purposes certain
parameters of the model may be changed. This is obvious in the
case of institutional equations (see above). Furthermore also

other model coefficients 1ike for example livestock yield
coefficients may be changed as a result of a - successful
government breeding programme. If the agricultural producer
prices for instance are completely determined by government
intervention progammes, the parameters of the demand functions
can easily be changed in such a way that this policy instrument
dominates. These examples show that a number of agricultural
policy measures can directly or indirectly be incorporated and
studied in TASM-MAFRA.

In the GAMS-MINOS Package, a2s will be discussed in later chapters
paraneters and exogenous variables are programmed and handled in
a similar way.




2.3 Structure and methodology of TASM-MAFRA

2.3.1 Overview

The basic structure of TASM, which is basically a mathematical
programming model for the Turkish agricultural sector, is
summarized in Figure II.5. A more detailed formulation of the
model will be given in the following chapters.

The model incorporates production activities, which account more
than 90 % of the value of agricultural production in Turkey.
Agricultural supply and the domestic and international demand
components are represented within the commodity balances of the

model. The most important factor markets and linkages with the-
commodity markets are explicitly taken into account &
Additionally, various intermediate flows, e.g. between crop and.
animal production, are incorporated. The objective function:

maximizes the sum of consumer and producer surplyses, plus net
exports as defined by the model. The core of TASM-MAFRA consists
of production activities, resource constraints and a matrix of
input~output coefficients. As far as possible the data base has
been constructed from published and unpublished official
statistics in order to permit easy updating for future policy
simulations. But the data employed was subjected to a critical
consistency check prior to base runs and during the base
calibration runs.

As mentioned earlier, TASM-MAFRA is a non-linear mathematiaai
programming model. However, most parts of the model are linear::
Therefore we will begin in what follows with the linear model:

part and explain the structure of the total model. Then we willk
discuss the gqguestion of why non-iinear relationships should be
introduced into a sector model like TASM-MAFRA. Finally, the non-
linear equations in TASM-MAFRA will be explained in detail and
the procedure used for estimating the parameters will be:
outlined.

2.3.2 The linéar model part

The overall structure of the mathematical programming model is

illustrated in the core matrix presented in Figure II.6. It is

apparent from the matrix that the main body of the model is
characterized by linear relations. The non-linear relations only
appear in some parts of the objective function. However, this
sheuld not be taken as a ign to diminish the importance of the
nen-linear part. Also the size and relative importance of various
row and column sections can not be concluded ocut of the presented
core matrix.

In the following section, the main activity blocks (columns) and
of the main constraint blocks (rous) of Figure II.6 will be
explained.
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FIGURE II.5: BASIC STRUCTURE OF TASM-MAFRA
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FIGURE I1I.6: THE CORE MATRIX OF TASM-MAFRA
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2.3.2.1 Activity blocks

Agricultural production in the model is represented by 120
production activities, of which 113 account for crop production.
The c¢rop production activities are specified in relation to
typical input requirements concerning quantity and quality of the
different input types under Turkish production conditiens. The
main input categories are land, labor, tractor and machinery
services as well as purchased inputs like fertilizer, seed etc.
These production activities produce 35 different crop
commodities, which can be sold on the market (commodity balance),
and severazl intermediate commodities, mainly fodder crops. Each
commodity c¢an be produced by at least two activities. For some
commodities further disaggregation of activities has been made
according to ‘

- the land type * dry land,

* dry land, good quality,

* irrigated land, ¢

¥ jrrigated land, good quality:
- the mechanization: * animal intensive

¥ capital intensive
o the rotatiocns ‘: * with fallow

b 4

without fallow

For all crop production activities two levels of mechanizatiocn
are considered. Other kinds of differentiation are applied in a

flexible manner according to the CTOop and production
characteristics. For example & wheat production activities are
incorporated.

- wheat, dry land, without fallow, animal power;

- wheat, dry land, without fallow, tractor power;

- wheat, dry land, with fallow, animal power;

- wheat, dry land, with fallow, tractor power;

- wheat, irrigated land, without fallow, animal power;
- wheat, irrigated land, without fallow, tractor power.

By this way of formulation certain regional characteristics, like
availability of irrigated land, are implicitly considered.

Concerning livestock production only seven production . activities
are incorporated, due to the poor available data base, namely:
sheeps, goats, cattle, buffalo, mule and poultry. These seven
activities produce 20 marketable livestock commodities and
provide additenally animal power for crop production. In contrast
to crop production, in which several activities produce the sane
output and allow therefore factor substitution, each livestock
activity is characterized by complementary ocutputs with fixed
raticos(e.g. sheep activity: milk, meat, wool, hide).

The main input categories for livestock production activities are




iabor and feed. Both input types are evaluated at internal shadow
prices as explained below:

- The feed supply activities transfer either marketable
commodities, 1like grain and fodder crops such as alfalfa, or by-
products, like concentrates, to the feed demand balances. These
feed supply activites admit substitution to a certain degree in
the feed ration. However, specific minimum requirements for the

main feed categories are considered Certain feed supply
activities, 1like pasture use or straw harvesting, reqguire labour
input.

- Activities concerning fertilizer use and production costs
are mainly accounted for balancing or technical purposes.

- The labour and tractor service supply activities have
been incorporated in order to model the price responsive supply
of these factors with the given availabilities. 1In a pure linear
model version with given factor prices (completeiy elastic supply
curve) or given factor stocks (completely inelastic factor
supply) these activities could be neglected.

- The export and import activity block includes- foreign
trade at given world market prices, corrected by transportation
costs as well as export and import tariffs. The possibility of
foreign trade activity needs to be considered for certain
commodities 1in raw and in processed form. The levels of the

foreign trade activities are restricted in accordance with thé’

directly or indirectly government managed foreign trade regine.

- The final block of activities describes domestic demand
for human consumption and for industrial use for each of the &5
commodities. The basic assunption of price responsive domestic
demand leads to non-linear values in the objective function, as
will be explzined in detail in the later sections.

2.3.2.2 Constraints blocks

(1) The land constraint block differentiates between six
different 1land types. The amount of available dry good and
irrigated good land is in each time period a sub-set of the total
land. Therefore, activities, which require good land, also need
to be characterized by a 1land input coefficient for the
associated total land. The available tree area and also the
pasture area is completely seperated from arable land. Therefore,
according to projections and policy simulations, one has to have
in mind that land can, =at least to a certain extend, be
transferred between these categories, e.g. the total area used
for tree crops may increase or decrease. Within certain limits
total agricultural area may also expand, if there are
appropriate economic incentives.

Since,” for certain policy simulation versions, agricultural land
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is the only explicit absolute restriction with a right hand side
value, the land availabilities need to be estimated carefully.

(2} The crop-fallow rotation block ensures that fallow 1is
utilized with certain relation to land use for cereal production
in dry areas. This means that the fallow activities have to be
realized in proportion to single crop activities. These
constraints have been introduced in order to ensure that
agricultural 1land in dry areas can recover and accumulate water
during the fallow year. The present version employs a limit of
30 % of cereal area to be left as fallow. This parameter may be
changed if production techniques improve or if dirrigation
increases.

{3) The labour equationg, balance total labour demand of the
crop and livestock activities with total labour supply. Total
labour demand is given by +the sum of labour requirement
coefficients multiplied with the 1levels of +the production
activities. Labour supply and effective labeur use is modeled by
a supply function, which is responsive to the internal returns to
labour (non-linear element)}. In general, only part of the
availably labour endowment in farm households is effectively used
in agricultural production, due to a number of reasons
{(aggregation error, unit problems, seasonal labour shortages,
dificulties to find jobs butside of agriculture in rural areas}.

The labour requirement block is differentiated for four guarters
a year. This allows for an endogenous guarterly differentiation
of the internal wage rate (shadow price) and the associated
labour costs.

(4:5) The tractor and animal power requirements and associated
balances are also gquarterly. The two mechanization levels for
each crop activity, mentioned above, have to be defined by the
associated labour (block 3), tractor (block 4) and animal power
(block 5) requirement coefficients. In the preéesent version global
relations between these coefficients are assumed, but for an
accurate empirical verification of typical agricultural
technology in the model, more basic research has to be done.

Total tracter and animal power demand is given by the activity
levels (model internal choice of the production and technology
levels) and the associated coefficients., While supply of tractor
services from the given tractor stock is assumed to be price
elastic (see non-linear tracter supply function), zanimal power
supply is assumed to be a complementarity to livestock
production.

The internal (shadow) price of tractor and animal power use is
determined by the interaction of quarterly supply and demand and
the economic mechanism behind it. . ‘

(6;7) The fertilizer and production cost eguations describe
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inputs, which are bought at given prices (completely price
elastic supply). The fertilizer block is presented in order to
account for the fertilizer use. The cost block is emploved for
summarizing the variable production costs, which enter the
objective function. The variable costs include at present: seed
costs, fertilizer costs and capital costs.

(8) The commodity balance equations ensure for each of the 5%
agricultural commodities that total supply matches total demand.
Agricultural supply is composed of domestic supply (given by the
sSum of the levels of the different production activities
multiplied with the given yield coefficients) and by imports. On
the demand side domestic consumption, exports in raw or processed
form and sector internal use of agricultural commodities (e.g.

feed grain) are icluded.

Government intervention and purchase of products by sales
cooperatives, T™O, etc, igs either included in domestic
consumption or in exports (e.g. domestic price &tabilization by
government, managed foreign trade). In an improved version of

TASM-MAFRA an explicit consideration of the wvarious government
intervention practices on agricultural markets should be included

more explicitly.

In the solution, the dual values of the commodity balance block
presents the agricultural product prices at farm gate level.

(9;10) This block represents the total labour and tractor
availability. 8Since in the base period runs these restrictions
have never been binding, they can be removed from the model
without any influence on the model solution (however, projection
and policy simulation runs have to be checked for consistency in

this respect).

The non-linear labour and tractor supply functions are, however,
formulated in relative terms and they take the labour and tractor

availabilities into account.

{11;12) Feed supply and demand balances c¢onstitute the major
linkages between crop and livestock production. On the supply
side several supply components are considered, in particular:

- straw,as a by product from cereals,

-~ 0oil-seeds, as a by-product from sunflower, groundnut, cotton
and soyabeans,

-~ concentrates, as a by-product from cereals and sugarbeet,

- feedgrains, as a major commodity (feeding grain competes with
the use for domestic consumption and exports). In order to
ensure that not only the cheapest cereal component is used,
minimum constraints on the composition of feedgrains are used,
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- feed equivalent from pasture use,

- fodder, as a major crop, competing with marketable crops
{alfalfa and other fodder crops).

The by-products are direved from the vields of the major products
assuming a fixed relation (complementarity) for each of the
conmodities. All feed commodities are evaluated by a set of
energy-equivalent coefficients. Total feed supply in energy units
is obtained by summing up the various components, menticned
above. :

reed demand of livestock production is disaggrezated into

several components in order to ensure balanced feed rations. Also
feed demand iz measured in energy units. The subgroups are
formulated in such a way that certain minimum needs of protein,
raw fibre etc. are considered.  The hierarchical system of total
and sub-groups of feed demand for all livestock activities 1is

arranged in following ranks: ¢

Grade 1: Total Feed Demand

Grade II: a) High energy feed (concentrates, grain,oilseeds}),
b) Straw,
c)} Fodder,

d} Pasture.

Following Grade II a) only:

Grade III: grain, oilseeds
Grade IV: oilseeds
Since all subgroups are considered as minimum constraints, there

are certain possibilities for substitution between the subgroups.

Total feed demand per animal is derived from the main vyields

{meat, milk, eggs). The following technical functions are
assumed:
n
TF] aod + k§1ak4 %.k
TFj = total feed demand per animal of the
activitiy] .
304 = abs?lgte or basic feed requirement per
activity j (independent from yield)
a . = feed requirement per output unit k in the
i activity j

The coefficients "a" are based on the expert estimates. This
functional relationship - ensures that yields of the livestock
sector and the feed requirenents are technically consistent. This
is also important for projection and policy simulation runs.
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The minimum feed requirements of the subgroup are formulated in
relations to the total feed requirements.

The feed costs are accounted on the basis of internal shadow
prices for the various feed categories. The shadow prices are
generated by variable and opportunity costs of feed supply (in
competition with the production of marketable products) and by
the technical substitution relation, which by implied with the
energy equivalent coefficients.

(13) The last constraint block limits foreign trade as desired
by exogenous policy variables.

2.3.2.3 TFeatures of +the core nmatrix and structure of the

programming system

The core matrix, as outlined and discussed above, presents the'

main structure of the programming system.

¢ =

Firstly, this structure 1is used for transferring the economic
problem into a computer program, which can be solved by applying
the GAMS-MINOS Package. For example:

- The different elements of the activity and constraint
blocks are defined within the SET statements.

- : The constraint blocks as specified in the core matrix are
used to formulate the mathematical EQUATIONS of the model.

- The VARIABLES in the GAMS-MINOS input file refer exactly

to the activity blocks specified in the core matrix.

- Finally, the main parts of the data and coefficients
confirm with the outlined structure. This is +true for data
entering as well as for data manipulation and comnsistency checks
within the system.

Secondly, the structure of the outlined core matrix is also used
in order to organize the solution of the model (outcome,
results}.

- The sclution contains the optimum lievels of the
activities (in the sense of the constraint objective function),
which are listed as VARIABLES in a block by block format. Each
block provides the elements as defined in the SET statements.

- The second part of the model solution consists of dual
variables of the equations,called MARGINAL (model internal shadow
prices), which refer +to the constraint blocks and within each
block to the elements of the SETs. For equality equation they are
always computed as duals. In reference to greater or lover

equations (in equalities) duals are generated in the case of
pinding constraints. If constraints are not binding, the duals .

equal zero. The positive or negative sign of the dusls can not
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per se be interpreted. A meaningful interpretation is only
possible in relation ot the signs of matrix coefficients and to
the formulation of the EQUATIONS with "greater than or less than”

inequalities.

The structure of the core matrix and the organization of the
GAMS-MINOS input and output file are not basically influenced by
the intreduction of non-linear relations, which will be explained
in the next chapter. This is also true as far as the principal
interpretation of the model solution mentioned above is
concerned., What will be influenced by non-linearities is the
responsiveness of the model (the ecconomic model mechanisms),
which 1is of fundamental importance regarding projections and

policy simulation runs.
2.3.3 The non-linear model part

2.3.3.1 Problems with linear models and reasons for introducing
non-linearities
¢

Along with advances in the computer technology, over the past
decades mathematical programming models have become a common
instruments in applied economic analysis in general and for farm
planning and agricultural sector analysis in particular.
Mathematical programming models provide a flexible +tool for
agricultural sector and policy analysis, since they allow, in
principle, an appropriate representation of the multiple input
and output relationships of the agricultural sector. In
particular, it is possible to introduce complementary
relationships (e.g. between milk and meat production) and at the
same time competitive relations (e.g. between wheat and barley),
which represent an important characteristic of agricultural
production. The linkages between c¢rop and  animal production
through the feed supply and demand relationships, constitute
another feature of agriculture, which among all the available
methodological approaches, can best be modeled by a programming
approach. The representation of agricultural technolcgy with a
programming model is additionally supported by the fact that the
process specific analysis and description of agriculture plays an
important role in agricultural economics and agronomy. Finally,

.the Programnming sector modeling approach offers various

possibilities for the incorporation of policy instruments like
foreign trade policies, domestic agricultural price and
intervention policies, quota systems, input subsidies, technology
improvement measures in crop and animal productien (breeding
programms, extension). The results of such a sector model
indicate the realization of and the impact {parametric
programming) on most of the relevant policy objectives in
relation to the policy instrument applied. More insights into and
expriences with problem specific applications of such models can
be found in a number of applied studies for different countries
{some examples are mentioned in chapter 1)}.
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The traditional proeogramming model applied to the agricultural
sector and policy analysis involves, however, a number of
problems, which are often solved by ad hoc assumptions. - These
problems are mainly due to the carrying over of the microeconomic
and farm based linear programming model onto the sectoral level.
The economic conditions, to be faced at the agricultural sector
level, differ, however, in many aspects particularly as far as
linearity of basic relations is concerned significantly from the
farm level conditions:

- While on farm 1level the input and output prices are
normally given (e.g. they can not be influenced by the decisions
made by a single farm), at sectoral level prices have to be
explained with the cperation of the market mechanisms (aggregate
supply and demand) and government interventions. This means that
on the sectoral level quite a number of model variables
(agricultural prices, demand) have to be treated as endogenous.

- on sectoral and even on regional § level serious
aggregation problems occur, due to the fact that natural and
economic conditions vary from one location to the other and even
from one farm to the other. According to the given natural and
econonmic conditions, individusal farms specialize their
production, consistent with their resource restrictions and their
behiavioural and risk preferences. On the zggregated regional or
sectoral level, production appears to be more diversified and the
resource requirements even 1in small time pericds are to sSome
extent compensated. From this general observation it follows that
the outcome of a sectoral programming model mismatches the summéd
up results of individual farm models. From an operational point
of view, no applicable and satisfying procedure exists concerning
the aggregation  problen. Therefore, in practical model
application additional restrictions (demand quantities,
behavioural constraints, rotation constraints) are introduced on
ad hoc basis. In such cases it offen appears that important
shadow prices for resources are driven to zero., Both features do
not present an appropriate base solution and a suitable starting
point for policy analysis and forecasting.

- - Finally, the general purposes of a farm model and a
sector model are different. The farm model is mainly used for
planning purposes; consequently a2 normative objective function,
which expresses the geals of the farm family, is on line with the
task. On the other hand the sector model has to describe the
actual reactions of the farmers and the expected responses to
changing economic and political conditions. In other words, it
has to explain the sectoral developments in the sense of positive
economics. In conclusion to this, the challenging problem of
proper modeling of farmers behaviour in terms of sectoral
aggregates has to be solved.

These problems are treated in different ways in the applied
sector models. In most of the applied agricultural models ad hoc
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assunptions are made, like the introduction of flexibility
constraints. The implications of such assumptions and the
implicit hypothesis are often not very clearly stated (e.g.
implicit behavioural values, features of the implicit supply
function, variability of factors). The classical linear
programming models result in a discontinucus, stepwise supply
response function, which is not very suitable for policy analysis
on the sectoral level.

Therefore, in order to achieve methodological improvements,
and more realistic responsiveness of the model, more thorough
investigations and explicit formulations of the theoretical
assumptions seem necessary. Below, we attempt to contribute in
this respect through the introduction of non-linear relations in
order to avoid ag far as poszible the disturbing discontinuities
of applied sector models. Firstly, we may add some additional
problems of conventional linear programming modelg applied at the
sector level:
¢

- There exists no formal procedure regarding the estimation
of parameters and coefficients within the programming approach.
Fconometric methods are very rarely applied and can easily lead
to consistency problems.

- Furthermore, no * generally accepted calibration sand
validation procedure is available, which can be applied to test
the explanation, forecasting and response ability of programming
models.

- Due to the linearly limited technology assumption and the
linear objective function, the conventional programming models
lead to discontinuous responses of output supply and input demand
to price variations. This property may imply misleading model
results, especially in the case of short and medium term
forecasts, of incremental price changes (e.g. impact of yearly
support price decisions) and if supply and factor demand
elasticities are obtained from the model's results.

- Finally, the conventional programming models tend to
simulate a more specialized production structure, than actually
observed. This feature mainly results from aggregation errors
implied and from the linear technology and 1linear ~objective
functions. Often several internal relations, like crop rotation
constraints derived from the observed preduction structure, are
employed to artificially overcome this problem.

Some of the critical points raised in relation to aggregated
sector models above can be overcome or at least be reduced by
introducing appropriate non-linear relations.' The possibilities
for practical applications of non-linear programming models have
increased substantially during the-last years, since powerful
computer-packages have become available, which can even be used
on PC’s for medium sized problems. The computational aspects will
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be presented in more detail, below.

There is, however, the additional problem of estimating the non-
linear model part. In many occasions some scepticism is raised
about the possibilities of estimating meaningful non-linear
relations, since the specification of 1linear relationships
(input-output coefficients, model restrictions, obijective
function) already implies a mdifficult empirical task. We do not
fully agree with these arguments. According to our experience
with TASM-MAFRA and other agricultural sector models we tend to
support the opposite view: A linearized model has to be specified
in more detail, because of the discontinuous response feature. A
very detailed model specification may result in a number of
problems, particularly if the data base is insufficient, which is
generally the case. On the other hand, 1if one accepts some
principle theoretical relations {which will be discussed below):
it turns out that the incorporation of non-linearities may help
to overcome at least some of the problems, especially if the data
base is poor and insufficient for a detailed representation of a
linearized set of coefficients and data.

2.2.3.2 Basic non-linear relations in TASM-MAFRA

As it has already been indicated in the core matrix (Fig. 11.6},
"the implemented version of TASM-MAFRA contains basically three
types of non-linearities, namely price-reponsive demand
function=s, which are used in corder to measure the consuner
surplus in the objective function, price responsive factor supply
functions for labour and tractor services as well as non-linear
cost functions. £
In the following section, the theoretical and methodological
background, the specific assumptions and the procedure used for
parameter specification will be explained.

2.3.3.2.1 Price responsive demand functions

In standard linear programming models, either demand guantities
or product prices are assumed to be given exogenously, which
means that a completely elastic or inelastic demand function 1is
assumed. This leads to the following principal price-quantity
scheme and market equilibrium for a single product market
(Fig. I1.7}. - )

The segmented supply curve results from parametrization of a
linear programning model. Given an initial equilibrium in the
market, 1t is obviocus that supply response toc a price change,
case a), depends on the initial position on the segment. The
corresponding is true for case b) as far as the equilibrium price
response to changed demand is concerned. These price-demand
interactions can, in fact, highlight the characteristics of

conpletely determined by government interventions (e.g. sugar

certain markets. Case a} is relevant, if the market price is-
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FIGURE 1I1.7: PRICE-QUANTITY RELATIONS IN A STANDARD LP PROBLEM

implicit A implicit
supply P supply
—1  curve curve
_ ‘
| i a % a
a) given price b given demand
(maximizing {(minimizing production
producer surplus) costs)

5

beet price). Case b) corresponds to the situation of a strict
production quota system. There might also exist markets (e.g.
tobacco), in which both regimes are applied at the same time. But
even for such markets it is important to model the impact of a
policy change (price and/or quota) on domestic demand and market
surpluses (intervention, export) as well as on the government
budget and even on the world markets.

However, because of the general existence of markets, in which
prices are highly determined by demand and supply, an improved
sector model should include domestic price-demand relations. As
will be demonstrated below, a number of specific government
intervention policies can be incorporated in this approach. If
there are no specific market intervention mechanisms
incorporated, the model solution indicates the equilibrium price,
which clears the market at given export and import gquantities.

As 1in many developing countries, in‘Turkey no farm gate demand
data 1is available. In order to circumvent this problem, the
following approach has been employed:

{a) Domestic farmgate demand for domestic consumption has
been calculated as a residual as follows:

Domestic Production - Unprocessed Exports - Processed Exports
(converted to raw form) + Unprocessed Imports + Processed Imports
(converted to raw form} - Internal Use by Agriculture +/- Stocks
= Demand at the Farmgate Level for Domestic Consumption
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{b) Price ~demand elasticities are estimated from income
elasticities based on consumption surveys using Frisch method.
For a given base year, the parameters of a linear demand curve
can then easily be derived. A simple demand function in the
inverse form 1is assumed (cross elasticities are neglected for
simplicity):

Bi = 3ix v Py - Xy
uhere,
By given price for commodity 1 in period t

ﬁd given (derived) demand for commodity i in period t

n

A partial differentisation of this function leads to
P t/dxht = bm

which represents the absolute price change per unit of additional
consumption. ‘.

If +this equation is multiplied with X/P one obtains the inverse
price-demand elasticity expression:

iﬁfrm* d%J /dxm .Xitt /Pm =bht ‘Xht /ﬂt
I AN .
e, = estimated or assumed price elasticity of domestic

' consumption for commodity i (constant over time}.

The parameter b can now easily be calculated from the base yeaf
price, the derived consumption volume and from the assumed prlce
elasticity by the formula: s

b B /X, 1/e

Bt T it it i
And for the constant att :
]

ai,t = F"’t - bl;t . ‘.{‘I}t |
Since the price-demand elasticity to have a negative sign,
therefore also bit will be negative. ‘
H

(c) In the case of competitive equilibrium it has been shown
that the maximum of the consumer and producer surplus leads to a
market equilibrium. In our case the sum of the producer and
consumer surplus is equal to the area under the demand curve
minus the production costs implied by the programming model. For
each domestic demand activity the integral over the inverse
demand curve, which equals the area under the demand curve,
a. - 0.5 b-X?

i i _
enters therefeore into the objective function. The production
cogts in a commodity market are registered by the cost activities
(see core matrix), the internal opportunity costs for fixed or

.
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price reponsive supplied factors and by the non-linear cost term
(see below). As long as the area beneath the demand curve is
defined, it is also possible fto intrcoduce other functional forms,
instead of the linear one. Fig. 6. illustrates this approach for
a single commodity market.

FIGURE 1I1I.8: ILLUSTRATION OF PRICE RESPONSIVE DEMAND FUNCTION
IN A PROGRAMMING MODEL

Q
A = Consumer surplus 7}
B = Producers surplus} to be maximized
C = Production costs
A+ B + C = Area under demand curve
{(d) For policy analysis and especially for forecasting

purposes, the change of the demand curve has to be taken into
account. This can either be done by adding additional arguments
{such as influence of income and population) to +the above
mentioned demand function, or by shifting the parameters of the
price~demand function directly. For TASM-MAFRA we have chosen the
latter method. Having derived the parameters a and b for a tine
series, . the change of these paraneters over time can be
estimated. Concerning the repositioning of the demand curve the
following hypothesis can be tested:

- An increase in income leads to a shift of the demand
curve, e.g. influence on the intercept term "a". Additionally,
also preferences may vary, which are simply approximated by a
trend variable. The relation to be tested is therefore:

where, :
I = Income
t = Trend.

- A changing population may mainly influence the slope -of
the -demand curve. If also a trend variable is considered, the
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following relation 1is obtained:

b;r’( = fi
where,

P = Population
t = Trend.

4 Py V)

The assumptions underlaying this approach can be graphically
illustrated (Fig. 11.9).

FIGURE 1X.9: REPOSITIONING OF DEMAND OVER TIME

><\/

i
_\ l
[——Income effect

Population effect

Do
D1

demand curve in period 0
demand curve in peried 1.

Hon

If the econometric estimations of the above mentioned functions
lead to reasonable results, they can be used for the projection
of the demand curves as a function of future population and
income.

2.3.3.2.2 Erice responsive factor supply

Factor supply in conventional programming models -analogous to
domestic demand - is assumed to be fixed or variable, e.g.
conpletely elastic or inelastic in relation to factor prices.
Depending on the time period considered (short or long term), the
composition of fix and variable factors change. Certain factors,
like available agricultural land, are in fact nearly fixed at the
sectoral level; the prices of some variable factors, which are
demanded in only small shares by the agricultural sector, such as
fuel, can be assumed to be basically exogenous.  Special
agricultural inputs, like fertilizer, may houweaver be
characterized by a price responsive supply function; at least, if
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there are no market interventions. If it is pessible to estimate
such a supply function, there is no complication in introducing

it into a non-linear programnming model of the agricultural sector.

A critical point in most aggregate programming models is related
to factors, which are in principle fixed (in the short term), but
not fully emploved and hence not restricted by the corresponding
resource constraints. In this case, their shadow prices equal
zero and factor costs are not computed by the model. This occcurs
often with respect to labour and machinary inputs. In this case,
the model might lead to quite misleading results and responses.
The main reason leading fto a model outcome of underemployment can
be traced to the aggregation error mentioned above. Disguised
unemployment, especially of labour, might also occur at farm
level, 4if the traditional firm model is applied. However the
assumption of a farm family, willing to work at a zero level or
for very low return to labour, seems unrealistic. A theoretical
explanation is suggested by the household-firm model, which
assumes a given amount of disposable time for the farm family.
This time endowment can be spent on farm work and leisure. The
maximized utility is a function of leisure and income {(demand for

goods and services). The optimal allocation of labour use to
farming and leisure is achieved, if the marginal wutilities of
leisure and farm work are equal. According to this broader view

of the household-firm model, it is possible that the optimal
labour use is quite below the capacity assumed in the traditional
firm model. As the following figure demonstrates, under a
realistic ledsure utility relation the shadow price can hardly

equal zero.

FIGURE II.10: ILLUSTRATION OF A HOUSEHOLD-FIRM MODEL

Margina¥]
Urility
S
54
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farm leisure assumned  total
work labour
capacity
81 = shadow price of labour in a firm model

52 = shadow price of labour in a firm-household nodel
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& direct incorpeoraticn of this household-firm approach into an
applied sector model fails, due to the difficulties in estimating
the utility function. But, if one accepts the underlying basic
hypothesis, a simplified relationship betuween labour supply and
the opportunity costs of labour may be used as a proxy. In the
case of TASM-MAFRA we have first modeled the labour demand L
assuming an exogenous wage rate (derived from the wage rate for
hired 1labour). Additionally we have provided a quadratic cost
function:

2
Ct = ag + 29y Ly *+ 0.5 a5y Ly
where,
Ct = Labour cost in period t

L Labour use (modelled) in period t,

t

which leads to the following wage rate {(opportunity cost) and
labour use relation: ”

wt = dct/st = ay + z—azit Lt .
In the implemented version of TASM-MAFRA we have assumed aq = ag,
so the remaining parameter a2 can be calculated as
- b
z:xz’t = Wt/Lt

For the estimation of azﬁﬁ we have calculated L; as average
quarterly labour use. L; is derived from the given labour stock
Lst in each period. ‘

The parameter a represents the average labour use and has been
derived as average over the base period 1979 - 1986. |

The same labour supply function in TASM-MAFRA is applied to every

quarterly labour restriction. This 1leads to a shadow price
differentiation according to the seasonal labour use.

FIGURE II.11:5HADOW PRICES FOR LABOR AND QUADRATIC COST FUNCTION

Shadow
price
/
PW3
Quarterly 1w
age : Wy %
wage rates
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!
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These price responsive labour supply relations are incorporated
into - TASM-MAFRA through the resulting quadratic labour cost

functions:
2
0.5 . :;12’t . Lt R

which enter into the objective functicn for the gquarterliy labour
supply activities. '

A similar apprcach has been applied to the <costs for using
tractor services. This has to be considered, because in addition
to some proportional costs, like fuel, there are several cost
components, such as costs for repair and maintenance as well as
waiting costs, which may increase with the use of a given

machinery capacity.

2.3.3.2.3 Non~-linear cost functions and calibration of the model
¢

As already mentioned in the previocus chapters, programming models
are known for their generally poor performance in validation with
respect to observed production levels in the base period. In
practice a number of ad hoc wvalidation techniques, like
modification of constraints, restrictive rotations, modification
of the objective function, correction of the demand function and
adjustments in the model data itself, are applied. Most of these
reformulations, however, have no sound theoretical and
methodological basis. Another critical point is that the linear
programming model may react too rigorously, because of the
sezmented (stepwise) implied cost function. In practice, however,
a more continuous c¢ost increase on the sectoral level is
expected. For example the expansion of a specific crop may
require the cultivation of more marginal land, which is less
suitable for +this specific crop, and a change in the crop
rotation may imply additional costs and finally lower yields or
higher inputs can be expected. Additionally, a significant change
may introduce some adjustment costs, which are not covered by
linear input-output coefficients.

If we take the sinmple case of a linear programming model with
given prices, the principal precblem may be outlined as follows

(see Figure II. 12):

The cost structure for a certain commodity implied in the
programming model contains the costs for purchased inputs with
given prices (sum of the corresponding input coefficients
multiplied with the given prices) and the opportunity costs of
the fixed factors (input coefficients wmultiplied with the
associated dinternal shadow prices). Given a certain commodity
price, the optimal production level can eagily be drived . 1In
many cases, the optimal production level may, however, exceed the
observed level in the base yvear. On the observed level it is
obvious. that - keeping up the assumption of profit maximizing -
the costs S are not covered by the model. These costs can exactly
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FIGURE II. 12 PRINCIPAL PROBLEM OF LINEAR PROGRAMMING

- impiicit supply functs

b Opportunity
o .
S{: cCOst
R ‘ !
{
! :
o ] 1 -
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! : } Costs for purchased inpus
Observed Optimod Q
production production

be covered either by manipulations mentioned above ‘or by defining
an additional cost component, which leads to the costs S at the
observed production level. If one takes into account the reasons
mentioned above, it has to be concluded that the additional cost
function should be non-linear. In the present version of TASM-
MAFRA a quadratic cost function is assumed.

Summarizing, the farmer's aggregate crop allocation decisions are

used to calculate additonal non-linear cost terms, which would”
cause the observed allocations, rather than adding constraints to

the linear system, which would disable the allocation process.

{a) The principal approach : Using this apprecach, the linean:

model can be exactly calibrated to observed outputs for a single
year or calibrated with a least-squares criterium, if actual
production levels for several years are known. The resulting
optimization problem incorporates a qQuadratic cost term for each
commodity and is restricted only by those constraints, which can
be empirically justified. The problem is solved as a non-linear
programming problem.

The additional non-linear cost component is termed as the
implicit cost, since it is implied in a positive sense in the
farmer's crop allocations.

The application and implementation of this approach requires a
two step procedure:

- In the first stage a conventicnal linear or non-linear
programming = model is extended by a =set @ of calibration
constraints, which serve as upper bound, inequality contraints
for the observed production level X. If only one production
activity per output commodity is considered, a small perturbation
cf the given production level (say €.0001.X) may be necessary in
crder to ensure that the relevant resource constraints are

P
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binding. The shadow prices for these additional constraints
reflect the costs 8, mentioned in Fig II.12. -

- In the second step the shadow prices of the calibration
constraints are used to derive the non-linear cost function part,
which enters into the objective function. The calibration
constraints of the first step are removed and it turns out that
the model calibrates exactly with the given production levels.The
estimation of the non-linear cost function part is based on the
following gquadratic function:

Ch = 0.5 Db S2

where,

Cn = non-linear part of total production costs.

The first derivate of this function leads to marginal costs:

#

6C, /8% = b X

which must be equal to $ in the point of the observed preduction
levels. The parameter b can then easily be derived f{from the
shadow price of the additional calibration constraints S and the
observed production levels X.

b=8/X

If the programming model iz applied to time series or Cross
section data, the parameter b can be subjected to an econometric
analysis in order to explain changes of the cost structure over
time and space. The application of such an approach allows also
to specify and test various functional forms in drder to receive
a stable relationship for the non-linear c¢ost term. Such an
analysis provides a base for carrying out projections and policy
simulation runs for future scenarios.

However, it has to be noted that such a non-linear programming
model 'still follows the normative assumption of maximizing the
profits or in case of an integrated demand function - the sum of
the producer and consumer surpluses. Additionally, we have to
point out that this approach also requires a careful
specification' of the input and output coefficients in the linear
part. Otherwise all "errors"” appear as residuals in the non-
linear cost function part. Finally, the approach includes the
weak point that the costs implied in the non-linear part can not
explicitly be attributed to certain production factors.
Nevertheless, this approach allows an operational calibration
method, which has proved to be useful in the application of TASHM,
with a relatively large number of commodities, to ©practical
policy analysis.

(b) Application of TASM-MAFRA: This principal approach is
incorporated in TASM-MAFRA in order to calibrate the model and to
get a better performance as far as the continuous response 1I1s
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concerned. Note that, with the implementation of non-linearities
via price-responsive demand (chapter 2.3.3.2.1) and factor supply
functions {chapter 2.2.3.2.2}), the model is already improved with
respect to its relative responsiveness (compared to the
assumptions in the last chapter). - However, the principal
calibration problem still exists. '

Starting with the core matrix of the linear model part and from
the available statistical information, different categories of
model variables are calibrated by applying the non-linear cost
function approach, namely:

- the production volumes of the 35 marketable crop
commodities,

- the quantities of fodder production (alfalfa, other

fodder crops),
¢

- the activity levels {(number of animals, average stock) of
the 7 1livestock production activities. Since fixed output
coefficients are assumed, the 20 output conmodities are
automatically calibrated,

- the fallow and cereal area {(fallow constraints),

- and the relation between animal and tractor based
technoleogy (technology constraints).

In order to solve the first stage problem of TASM-MAFRAY
(calibratien run), the core matrix (Fig. 2. 2) is enlarged by the’
blocks of additional constraints. In the RHS section of these’

additional constraints. either statistical data (number of
animals,total crop production) or derived wvalues (fallow and
technology constraints) are used as upper bounds. :

The shadow prices (duals) of these additoinal c¢alibration
constraints have then to be analysed and evaluated in detail
{plausible relations between them, changes over the ex-post
period), before they are used to solve the second stage problem.

The first stage run, described above, does not only provide duals
to be employed in the second stage, but also identifies possible
inconsistencies, which might be inherent in the model specifica-
tion. This is very important in sector models, where interrelated
quantities, which enter the model, such as area, production,
consunption and trade, have different data sources.

Therefore, exact calibration for example with respect to the
production level, does not guarantee exact calibration with
respect to acreages. Before one can proceed with the second stage
based on the results of the first stage, it may be necessary to
perform minor consistency or calibration adjustments in the model
‘data and specification. This should not be confused, however,
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with the calibration adjustments for both structural inconsisten-
cies and base year erros in conventicnal validation apprcaches.

The second step problem (base run} is then exactly based on the
structure of the core matrix. In order to run the second stage
problem, the coefficients of the non-linear cost function have to
be calculated. This is realized in the output file of the first
stage run by utililizing the DISPLAY possibilities of the GAMS-
MINOS Package. Consequently, the calculated coefficients have to
be transferred from the output file of the calibration run to the
input file of the base run. Finally, the objective function has
to be modified and the calibration constraints of the first stage
run have to be remcved.

Since the base soclution, obtained from the second stage,
calibrates exactly with the base year vector of the variables,
for which non-linear cost functions are incorporated, the

conventional validation procedure of comparipg the observed and
simulated base vear quantities beccmes irrelevant in this case.
At this point it is necessary to define the terms Tcalibration"”
and "validation" as used in this paper. By c¢alibration we
understand the ability of the model to reproduce the actual base
year quantities and prices, and informally test the interal
consistency of the model data and structure. We define validation
ags the ability of the model to be systematically updated and
hence employed as a short- and medium run policy instrument in
the years beyond the base year, but still in the base (ex post)
period. In other words, one should be able to predict with the
model in the short- and medium run after systematically updating
resource constraints and non-~linear cost coefficients.

Regarding real projection and policy simulation runs, one has
also to forecast +the coefficients of the non-linear cost
function. In the present version of TASM-MAFRA single trend
functions based on the base period coefficients are emploved.

Concerning the improvement of the present version, it seems
adviceable to analyze these coefficients in more detail and to
employ econometric estimates for forecasting the model
coefficients.
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TAEH DICTIONARY Model Statistics:

3.1. Model Statistics:

in this section we provide a summary of the size of TASHM. We
should however point out that these statistics are only for illustrative
purposes,. They may vary from one version to the other and also between
the base, calibration, policy and projection runs., Model statistics are
supmarized in Table III.1.

TARBLE III.1. + SUMMARY STATISTICS ON TASHM
FEATURES s1ze !
Model Size 200%300
Number of VYariables 300
Number of Equatiens 200
Number of Products 70
Final Products - 5%
Annual and Perennial 35
Livestock 20
intermediate Products 13
Number of Activities 120
Number of Inputs 43
l.abor 4
Tractor 4
Animal Power 4
Feed &
Seed 24
Capital 15
Land -3
Fertilizer 2
Number of Processed Products 7
Number of Traded Products 57
Unprocessed ' 30
Processed 7

#odel Statisticu
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TASH DICTIONARY

#laedraic Statesent of TASH

3.2. Algebraic Statement of TASH

ol

3.7.1 INDICES

Basic Land Types

Dry Land with High ar Low Rainfall

Dry Land with High Rainfall

Irrigated Land with High or Low Temperature
irrigated Land with High Temperature

Tree Area

Fasture Land

Labor (divided into 4 quarters per year)

Labor-lg

Labar-2q

Labar-3Iq Labor-4q

Aniwal Power (divided into 4 quarters per year)

Animal-iqg

Tractor FPower

fanimal-2q Animal-3q fnimal=-4q

(divided into 4 quarters per year)

Tractaor-ig Tractor-2g
Fertilizers

Nitrogen Fhosphate
Seeds

Wheat €orn

Chick Fesa Bry Bean

Tomato Green Pepper

Cotton Tobacco

Rice Sesame,
Crop Outputs

Wheat Corn

Chick Fea Dry Bean

Green Pepper Tomato

Eroundnut Soybean

Tobacco Tea

Peach fipricot

Strawberry Banana

Tractor=-3q

Rye

Lentil
Cucumber
Sugar-beet
Alfalta

Rye
Lentil
Cucumber
Sesame,
Citrus
Eherry
fuince

Tractor-4q

Barley
Potato,
Sunflower
Melon
Fodder

Barley
Fotato
Sunflower
Cotton
Grape

wild Cherry
Pigstachiao

Algebraic Statement of TASH

Soybean
Onion
froundnut
Fistachio

Rice

gnion
Dlive
Sugar Beet
fipple
Melon
Hazelnut

Y

[

g

g
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ThSk DICTIONARY INDICES

02

gl

g2

gd

gd

g5

tf

ts

te

Livestock {Qutputs

Sheep-meat Sheep-milk Sheep-wool Sheep-hide
Boat-meat Goat-milk Spat-wool Goat-hide,
Angara-meat Angora-milk Angora-woal Angora-hide
Beet Cow-milk Cow-hide
Bufallo-meat Bufallo-milk Bufallo-hide

Poultry-meat Engs

Feed (stram and hay)

Wheat Corn Rye Barley
Pulses Altalta Fodder

Feed (concentrates) N
Wheat Rye Barley Sugar Heet

Feed (grains) _
Wheat Corn Rye B;rley
Feed (oil=wcakes) )
Sunflower Groundnut . Cotton Soybean
Feed (green fodder and high quality hay!
Fodder Alfalfa
Total Feed Supply in Energy Yalues

Tetal Straw Total Concentrate Total Brain
Total Fodder Total Dil-cakes Total Pasture

Subgroups of Energy Requirements of the Livestock Sector

Total Grain, Conceatrate and Oil-cakes
Total Grain and fil-cakes
Total Pasture

Total Enerqy
Progquction Techniques

Animal Mechanized

~ Algebraic Statesent of TROM
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TASH DICTIGHARY

Crop Activities

Wheat--d
Corn-fd
Rice--i
Lheakpea-~d
Potato--ii
Temato--i
Groundnut--i
Tobaccn--d
Alfalfa—-i
0live——d
Grape-~i
Cherry--i
Buince--1

j Livestock Production Activities

Sheep
Euffalo

je Livestock Activity and Conmodity

Sheep-meat
Bufallo-meat

b Area

Wheat

Chick Pea
frezen Fepper
Groundnut
Tobacco
Peach
Strawberry
fitalfa

B;C. Careal Area
Wheat

bf Fallown Area

Wheat-+d
Corn—-i
Rice-+i
Cheakpea--i
Jnion--d
Cucumber--i
Soyabean--i
Melon--d
Fodder--d
Tea--4
fipple--i
Wildcherry--i
Fistachio--d

Goat
Mule

Wheat--1i
Rye--d
Barley--d
frybean--i
fnion--i
Suntlower-=-d
Sesame~-i
Melon--i
Fasture
Citrus--i
Feach--1

Strawberry--i

Hazelnut~--d

Angora
Poultry

Algebraic Statesent of TASH

Carn--d

Rye—-+d
Barley-{d
Lentld
Greenpepper--i
Sunflower—-i
Catton--i
Sugarbeet--i

Grape~-d

fipricot--i
Eanana~—i

Cattle:

*

Correspondehce

Goat-meat frngora-meat Eeet
Poultry-meat Mule
Corn Rye Barley Rice
Dry Bean Lentil Fotate Onion
Tomato Cucumber Suntlower 0live
Soybean Sesame, Cotton Sugar Beet
Tea Citrus Grape Apple
Apricut Eherry #ild Cherry Melon
Banana fuince Pistachio Hazelnut
Fodder
Larn Rye Rice Barley

b1 Fodder Production

Fodder

b2 Fodder Area

Altaltfa

INGICES

L
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TASH DICTICNARY

Alfalta

INDICES

Fodder

¢ Production Costs

Seed

3.2.2

MHacro
Concent
Coneil
Enec
fabfed
Feedreq
Pgplt
Runeap
P
8
aq
Fecost
Gcost
Inprice
Exprice
Tcon
Dori
Alpha
Beta
lapppind
Expppind
Expindex
lapindex

Fertilizer fapital

PARAMETERS (DATA)

Macroecopomic variables and relations
Concentrate by product caeff{per gutput unit)
Dil1 szed by product coefficient

Energy equivalent by products per by preduct unit
Labor for harvesting and feeding straw
Feed requirements (energy per yield unit}
Quadratic labor and tractor costs

Relative unemployment of labor and tractors
Crop production coefficients

Livestock production coefficients

Index of livestock grain consumption

Crop production costs

Livestock production costs

import price

Export price

Consumption of raw products

Demand curve prices

Demand curve intercept

Dewmand curve slope

Iaported processed product index

Exported processed product index

Eupart index

Import index

3.2.3 ACTIVITIES (VARIABLES)

PROFIT
RELFAL
PPTRADE
CROPS

Objective function
Relative fallaow
Trade of processed comnodities

Productian of Ccrop

_Algebraic Statesent of TASK
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3.2.4 LIST OF EQUATIONS

Basic Land Consgtraints
(1) Y Y (Pyu.*CROPS, ) SRes,  quun
r 3

for all s

Labor and Tractor Censtraints

(2) ZZ[Pm.u.z*CROPS,,,]«-Z(Qm,,*PRODUCT,)
r ot 7

+Tabfed,, * FEED 4o, = LATRUSE ,,

for all l»2

Animal Power Balances

@ LY (Pou*CROPS, <) (Q.,=PRODUCT )
¢ 7

tor all a

Feed Supply (Straw)

4 Z;Z);(Fu.u.:*CROPSQ..*Enec“]
i

2 FEED oren

Feed Supply (Concentrates)

(S} ;Z 'Zz:(}nn,u»,. x CROPSu,c *Enec ,2) *Con cent,z

2 FEEDZCOM!K

hlgebraic Statesent of TASM

LIST OF ERUATIONS
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Feed Supply (Cereals)

(6) ) [FGRAIN,,*Feedgrain ;s suupr) 2 FEED yyram
73

Feed Supply (Pasture)

(7) Z(CROPSP“Ml.C * Ppuffut.pamu.t) 2FEED tpast

feed Supply (0i]l Cakes)

(8) Y32 (P,auw*CROPS, ,*Enec,,]
r ot g4

*Conoil ,,2FEED .,

Feed Supply (Alfalfa and Fodder}

(%) ;ZZS(P‘”"‘“ *CROPS,, ; *Enec,g) 2FEED,;,,,
¢

Total Feed Balance

(10) 3 (FEED )2 (Qun,* PRODUCT,)
tf /

Hinimum Feed Reguirements by Components

(11) FEED,2) (Q,.,*PRODUCT,)
1

LIBT OF ERUATIONS
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TAEN DICTICKARY LIST OF EGUATICHS

Minimum Grain Concentrate and 03] Cake Regquirements

(1 2) FEEDtgrm + FEED::oncm +FEED toll 2 Z(Qtaruuu.] *PRODUCT j)
}

Minimum Brain and Dil Cake Regquirement

(13) FEED,, 0+ FEED 0y 2 ) {Quprou,, * PRODUCT )
i

Minimum Shares of Individual Grains in Feed

(14) FGRAIN,3*Feedgrain g .. 2 FEED,, ., *Feedgrain

83 mingr

tor all ¢3

Purchased Fertilizers

(15) ZZ{Ps.w.: * CROPS#.:) =PFERT,
Tt

for all f

Production Costs

(16) ) ) (Peost,, ,*CROPS, )+ Y [Qecost, *PRODUCT ) = PROCOST,
r t F

for all e

Commodity Balances

(17) 3 3 (P, +..*CROPS, )*(1-Concent,)*{1-Conall,) +) {Q,,“PRODUCT ,}+ IMPORT, *!mpindex,
[ i

= TOTALCONS, + EXPORT, * Expindex, + Proctrade,,.,,, ,* PFTRADE,

for all o

Algebraic Stateaent of TASH
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TASH DICTIONARY flgebraic Statesent af TASH

Cereal Area

(18) 3.7 9 (Pse,os* CROPS,, )= CERAREA
ke ir ¢t

Fallow Area

(19) Y3 (Peomrt *CROPS,, ,]=FALAREA
&t

Technplogy ' '

(20 Z Z(Pé.w.t *CROPS,, )= TECH,
b

for all ¢

‘Obiective Function

(21) ) (Alpha,*TOTALCONS,+0.5%Beta,* TOTALCONS?)

&
+) (Exprice,*EXPORT,)- ) (Imprice, *IMPORT,
[ . o

+ ) (Proctrade,,,,, ,*PPTRADE,}- )} PRCOST,
2 [ ]

-0.5*) (Paplt,, *LATRUSEZ,}

im

-0.5% gpar,d_m, * ;Z(Pm.v.t* CROPS, )

-0.5*) (Res, ,,,5* PRODUCT?)-0.5* ) (Macro,* TECH?)
! t

-0.5*Macro . * CERAREA’ - 0.5*Macro,,, . * FALAREA® = PROFIT

LIST OF EDUATIONS
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]

&
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TASN DICTIGHARY

Calibhration and Base Solutign Eonstraints Galy

Animal Inventery

(22) PRCDUCT ,;SReS, qum
for all j

Import of Crops and Livestock

(23} Impindex,*IMPORT,=Trade, 4,-,

for all o
Exgért o Crops and Livestock

(24) Expindex ,*EXPORT,=Trade, wy-q

for all o

Trade af Prpcessed Prpducts

(25) Expppind,*PPTRADE, = Proctrade oo

for all o

Productioen Calibration

(26) 2.2 (Pucsr.s* CROPS 1] = DOM st yrae

for all ocal

Fodder Area Calibration

7 ;Z[P,,_u.,*CROPS#.,}-Res,,.m,

for all b2

Fallaw in Cereal Area Calibration

(28) FALAREA - CERAREA 8Macro,, = RELFAL

(29) RELFALSO

Algebraic Statement of TASH

LIST OF EQUATIONS
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TASH DICTIONARY

Technology Calibration

(30) TECH quimer ™ TECH 1 ncmiree * Macro,,,, = TECHNCL

{31) TECHNOLSO

LIST OF EBUATIONS

flgebraic Statesent of TASH

| |
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THE BATA BASE SYSTEM THE DATA BASE SYSTEM

Iv. THE DATA BASE BYSTEM

The data base of TAGBH can be viewed from two different perspectives: 1.
Functional and ii. Operational. In this section we attempt te provide a
general outline of the data base system from these two nerspectives.

Then, following an overview of the sources of data eaployed in TASH we
present the actual processed data from 1979-1986 employed in model simu-
lations.

Az we will demonstrate in the following two sections, the raw data passes
through various stages of aggregation, estimation, classification and
calibration hefore it becomes the final data set. Finally,in the last
part nf this chapter, we present the computer software developed to take
the TAEM modeller from the raw data to the final model data in a systen-
atic way, and which explicitly records every step in gata manupulation,

We believe that the final part itself is an important contribution to-
wards the formation of an operational data base system at the wministry
for future sorks on TASM as well as for addressing policy issues using
pther analytical technigues.

THE DATA BASE SYSTEM
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THE DATA BASE SYETEX Functional View of TASM Data Base: -

4,1. Functional Viewm of TASHM Data Base:

Since TASM is an optimization model, it requires the specitication of an
ghjective function and constraints which restrict the choice set. The
obiective function in TASM can be summarized as the maximization of
producer and consumer welfare in Turkish agriculfure. The constraints of
the model on the other hand, summarize the state of technology and re-
source availability in additien to the restrictions imposed by the world
putside agriculture on agricultural groduction. Therefore the data base
requirements of TASM can be viewed from this perspective as providing the
parameters of the objective function and the constraint set.

4,1.1 The Objective Function:
fs we have euplained in the previous sections, the maximization of the
producer 's and consumer’'s welfares can be translated into the wmaxiamiza-
tion of the cum of consumer and producer surplus, and which in turn can
he formulated as mawimization of the areas under the consumer demand and
producer supply functions. This requires the specification of the con-
cumer demand functions and producer supply tunctions which in TASM are
fornulated at the farm-gate level. N

4,1.2 Demand Functionss:

In TASH, the consumer demands fall into three categories: 1. Final domes-
tic demand, 2. Final foreign demand and 3. Intermediate demand by crop
and livestock production activities.

The intermediate demand is endogenocusly determined in the model and hence
does not require any explicit formulation in the ebjective function.

The domestic and foreign demand functions on the other hand are excgenous
and need to be specified. One alternative is to estimate domestic and
joreign demand functions outside the model or incorporate those estimated
slcewhere. Since such estimated demand functions do not exist for Turkish
agriculture, an indirect second best approach is eaployed in TASM. The
foreign demand f(or export demand) functions are taken as linear step
functions, with the step number being ! in the case of most products for
which Turkey does not have a major share in the world trade, and with
step number being greater than 1 for few products for which Turkey is the
major exporter in the world markets. This kind of an approach, requires
as data the prevailing export prices and gquantities for each of the
‘traded products in the sodel.

Functional View of TASH Data Basa:

m B

B

e,

e .




71

THE DATR BRSE SYSTEM Desand Functionst

The domestic demand functions are taken as downward sloping linear dfunc-
tigns, and are estimated from the demand price elasficities and observed
damestic consumption and farm- cate price series in the base year. Fur-
thermore, the repositioning of these demand functions for future pelicy
simulations, require, information on income angd population elasticities.
Therefore, if we summarize, the specification of the demand in the ohijec-
tive function in TASH requires:

~Demand price elasticities

~Demand incoae and population elasticities
-Consumption

-Farm-gate prices

~Export guantities

-Export prices

d.1.3 Supply Functions: +

In TASM, supply also has two conmponents: 1. Domestic supply and 2. For-
eign supply.

Foreign supply is assumed tp be exogenously determined and as in faoreign
demand, specified as step functions., This in turn necessitates data on
import guanptities and prices.

Domestic supply functions are endogenously determined by the model and
hence do not require an explicit specification in the pbjective function
except for the prices of the traded inputs and the reservation costs.
Therefore the explicit data reguiremsnts of the supply szde in the objec-
tive function can be csummarized &s:

~Factor prices
~Import guantities
~Import prices

d.1.4 Dopestic and Forelgn Trade:

Roth the demand and supply sides of the objiective function involve domes-
tic as well as international prices and quantities., While donestic prices
-and enst are in domestic currency units, the international trade prices
are in dollars. Similarly, while the domestic prices are fara-gate
prices, trade prices are border prices. Furthermore, the agricultural
products at the farw-gate in most aof the cases differ in form from the
respective traded products due to processing. Therefore, the specifica-
tion of the objective function requires in addition to the specificatieon
ot demand and supply functions discussed above, the following additional
information to cobtain a consistent data set:

Functional View of TADHM Data Base:




THE DATA BASE SYSTEN Fupctional View of TARN Data Base:

-Exchange rate
~Processing factors, costs and margins

4,1.5 The Conztralnt Zet:

The constraint set of TASM =2ssentially centains three types of
information, namely: 1. The technology or input-output relationships, ii.
Resource availability and iii. The policy eavironment and has the func-
tion of specifying the choice set.

4.1,3.1 The Technology or the Input-Output Matrix:

The Technology or the Input-Output Matriw: The specification of
the prevailing technology in agriculture via the input output
matrix constitutes the core of the model, This involves the
specification of the productien asctivities, the resource re-
guirsmenis of these activities per unit of land, and supply-dem~
and interdependencies between different production activities.
Given that land, labor, animal power, michinery, fertilizers,
feed and seed are the basic categories of input and, crop and
livestock products, animal power, feed afd seed are the basic
categories of output incorporated in TAGM, we can summarize the
data reguirements of this section as follows:

- specification ﬂf. production activities (single, fallow,
rotation, multiple)

- input requirements per unit of land for each production
activity

- .crnp, livestock yields and by-products,

- processing factors of products for consumption and result-
ing by-products

- animal~tractor conversion factors
- feed-energy conversion factors

- interdependencies between crop and livestock activities
§,1.5.2 The Recsource Availability:

The resource endowment in agriculture, constitutes an upper
bound on production and also contributes to the fluctuation of

the resource costs around the averages. Furthermore, as in the
vases of perennial crops and livestock existing stocks can only

Domestic and Foreign Trade:

sy
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THE DATA BAGE SYSTEM The fesource Availability:

be altersd in the downward direction (at a cost) but not in the
upward direction in the short-run, Here, on must differentiate
hetween tradable inputs like Afertilizers, seeds and +tractors
which essentially are not subject to the short-run fixities like
land, labor, animal and tree stocks, The data requirements for
the right-hand side of the resgurce constrainis can be summa-
rized as:

- fAvailability of different land types

- Rain and temperature zones
- Availability of labor and fractors
- fnimal stock #

- Tree stock

4,1.5.3 Policy Environment: .
In addition to the physical tonstraints iaposed by the state of
technology and resource limitation, restrictions are in many
instances are impaosed on  the agricultural sector due to the
existing policies both in agriculture and cutside. For example
import and export gquantity restrictions, area restrictions on
tobacco and sugar beet production can be sited as some &examples
of such restrictions. Similarly, restrictions can be imposed on
agricultural production via internatiopal wmarkets, such as the
import gquotas on Turkish coiten products, trade agreenents,
world supply and demand conditiens, Finally, the policy makers
may wish to consider objectives, such as food security, nutri-
tion, etc., which are not intorporated in the objective function
of the model. All these additional restrictions can be added to
the eristing constraint set of the model, to result in a smpalier
choice set.

Funttiuaal View of TASH Data Base:
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THE DATA BASE SYSTEN Operational View of TASH Data Base:

4.2. Operational View of TASH Data Base:

The data employed in TASM goes through various stages nf pro-
cessing before it becomes the final data set. Furthermaore, some of the
data is generated within the model itself. Looking at the data require-
ments from this perspectives, the requirements of TASM can be categorized

+ a5 follows:

4.2.1 The Raw Data:

This is the data that 1is entered in TASH data base as they
appear in published statistics and include:

~production of crop and livestock products ¢
-areda of annual cropsi{excluding vegetablas)
-number of trees

~yields

~farm—~gate prices

~export and import quantities

-export and import values in TL and $
-animal stocke

-numbar of tractars

-tree land

~irrigated land

~vegetable area

4.2.2 The Processzed Data:

In addition to the data that is entered in raw form without gro-
cessing, some of the data must be processed vutside the data base system
prior to its entry in the data base. Included in this cateqory cone can
site 3

=input-output coefficients

~input prices

~price elasticities

-dry land type availability
~processing factors, costs and margins
~conversion factors

-azggregation share factors

~labor availability

Dperational View of TASM Data Base:
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THE DATA EASE SYSTEY The Aggregated Bata:

4.2.3 The Aagrecated Data:

The raw and processed data are further aggregated and tategorized
to be consistent with the data requirements of TASM, within the data base
system. This step also involves the <standardization of the data hase in
terms of units.

4,2.3.1 Preliminary Base Model Data:

The processed data hase is then transformed into a form that can
be used in a prograeming problem. This invelves on the one hand
the formulating the equations of TASM in matriz form through a
matrix generator, and further estimation of parameters and func-
,} tions from the processed data and parameters.

+

4,2,3.2 Final Base Model Data:

?f] The preliminary model data above is employed in initial calibra-
L tion runs of the aodel and consistency checks are performed.
Since the data used comes from different sources, it is natural
to expect ipconsistencies. The initial model runs indicate clues
to such inconsistencies which may result from errors in  earlier
parts or simply from the incompatibility of the data hase parts.
The data base corrected for such inconsistencies, becomes the
tinal sodel data to be emplavyed in policy simulations.

4,2.3.3 Model Generated Data:

Another category of data eamployed in TASM is the model generated
data, based on the Calibrated Base Model Runs using data in e.
- This data is in principal the coefficients of the non-linear
-J parts of the cost functions and input supply functions and is
estimated from the shadow prices of the calibration constraints.
The Final BRase Model Data is augmented with this Model Generated
Data to form the bases for policy simulation runs. & list of
nodel generated data is given helow:

- . - FEP coefficients for output

- FEP coefficients for input costs

= - FRP coefficients for technology

Bperational View of TASM Data Base:
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THE DATA BASE SYSTEM : Bperational View of TASN Daty Base:

4.2.3.4 Projected Data:

The final set of data used in TASM is the projected data for
tuture policy simulatians, Since the magnitudes in future YRATrS
cannot be known at present, they have to be estimated from the
past data. The exogenous as weil as nmodel generated data nmust
therefore need to be gathered for a sufficient number of pravi-
ous years to allow for such projections into the future., It is
also necessary that, the projected data preserve the consistency
requirements of a successful model,

Projected Datas
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4.3, An QOverview of TASH Data Sources:

The sources of data used in TASM can be classified under f{four.
qroups: i. Official Published Statistics ii. Official Unpubliched Statis-
tics 1ii. Unofficial Research Findings and iv., Expert Estimates.

i, Dfficial Publications: The majority of the data ea-
ployed in TASH are baced on official data published by various government
ggencies such as State Institute of Statistics, State Planning Jrganiza-
tion, VYillage Affairs (former TOPRAKSU} and Ministry of Agriculture,
Forestry and Rural Affairs.

ii, Of+ficial Unpublished Statisticss In Turkey, the pub-
lication of official statistics have a lag of ahout 2-3 years. Thersfore,
to be able form a recent data base one has to rely on data that is not
pubilished for recent years. Furthermore, sorme data such as the Input-Out-
put coefficients from PFroduction Costs studies of Village Affairs, 1is
based on 2-F years of data collection and processing, and do not become
final until after the process is completed. In many instances, using the
non-finalized versions of such data, especialy when they bring in infor-
mation not available elsewhere aor before is the bhest alterpative to
guesstimates. ¥

iii. Unofficial Research Findings: The parameters wused
irn the model, in general reguire some prior analysis on the raw data,
Such information is in general net available in official publications,
and hence need to be based on the results of other studies perforesed in
the Universities, The World Bank, various Ministries and the State
Planning fOrganization.

iv. Expert Estisates: The data in Turkey and in many
other countries, are either not collected with an analytical study in
pind or if so not suitable for every analytical study’'s data reguiremen-
ts. Therefore, no wmather how much the available data is stretched, o
gsatisfy the data requirements of a study such as the present one, the
dependence on expert guesses cannot be avoided. What is important howev-
ar, 15 the explicit statement of such information and the use this defi-
ciency as an input for future data collection efforts,

Finally, we should point out the Ffour specitic and important
spurces of data for this study:

a. The SI§ Statistical Yearbook
b. The S§I§ Agricultural Structure and Production Statistics
€. The EIS The Susnary of Agricultural Statistics

An Overview of TASM Data Sources:
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THE DATA BASE SYSTEY An Overview of TASH Data Sources:

d. The SI5 Prices Recieved by Farmers Statistics
g, The SI§ Foreign Trade Statistics
f. The MAFRA-Y¥illage Affairs Production Costs and Inputs Renorts

About 90 % of the raw data employed in TASM is contained in these
publications and almost all the information contained in these publica-
tiones on agriculture are esployed in TASBM and need to be periodically
entered in raw form to update the TASH DATR BASE.

fn Uvervigu of TAGK Data Sources:
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4.4. The Hodel Data

TABLE IV.1l: DOMESTIC AREA, YIELDS, PRODUCTION AND FARMGATE PRICEB(1879)

PRODUCTS PRODUCTION AREA YIELDS PRICES RYTELD
(.000 Tons) (.000ha) (Kg/Ha) (TL/Kg) 1979=1

WHEAT 13836.7 6748.627 18867 5.28 1
CORN 1364 290.29 2308 5.91 1
RYE 830 500 1428 4.43 1
RICE 225 43.333 4815 18.92 1
BARLEY 5000 1725 1871 4.78 1
CHICK PEA 285 158.492 1125 22.71 1
DRY BEAN 89 46.0486 15600 38.76 1
LENTIL 285 258.285 1048 19.27 1
POTATO 2870 206.8681 16982 10.386 1
ONION ' 1000 53.817 14483 7.17 1
GREEN PEPPER 545 34.087 18000 11.03 1
TOMATO 3500 108.133 32407 8.27 1
CUCUMBER 500 29.87 18867 10.41 1
SUNFLOWER 739 643.843 13286 11.72 1
OLIVE 430 471.983 530 28.04 1
GROUNDNUT 57.5 23.982 2300 28.33 1
SOYBEAN 3.3 2.065 1031 10. 34 1
SESAME 26 20.821 578 73.31 1
COTTCN 761.9 515.328 778 49.61 1
SUGAR BEET 8760 217.839 36b11 1.11 1
TOBACCO 208.7 238.233 928 61.18 1
TEA 555 87.96 10366 14.5 1
CITRUS 1147 50.537 22650 10.056 1
GRAPE 3500 795 4118 19.05 1
APPLE 1350 230.921 - 57886 13.8 1
PEACH 220 22.449 9843 18.92 1
APRICOT ) 110 27.2565 4015 15.2 1
CHERRY 92 19.584 4684 17.31 1
WIiLD CHERRY 50 11.508 4348 15.68 1
MELON 5220 285.246 14350 8.47 1
STRAWBERRY 22 4,994 4400 53 1
BANANA 23.3 1.485 1565633 80.69 1
QUINCE 45 7.313 8050 14.43 1
PISTACHIO 20 57.2 75 111.52 1
HAZELNUT 300 333.366 784 38.49 1
ALFALFA 1163 128.129 9000 0 1
FODDER 1310.6 364.064 3600 G 1
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TABLE IV.2: ANIMAL STOCK, YIELDS, PRODUCTION AND FARMGATE PRICES(1879)
PRODUGTS  PRODUCTION  STOCK  YIELDS  PRICES  RYIELD -
(.000 Tons) (.000head) (Kg/Head) (TL/Kg) 1979=1
SHEEP-MEAT 338 46028 6.93 56.9 1
SHEEP-MILK  1102.2 0 23.9 17.81 1 .
SHEEP-WOOL 59.3 0 1.3 189.48 1 _
SHEEP-HIDE 17.9 Q 0.4  60.02 1
GOAT-MEAT 103.5 15109 6.85  45.26 1 ,
GOAT-MILK 571.1 0 37.8 12.5 1 |
GOAT-WOOL 9.2 0 0.6  99.28 1 -
GOAT-HIDE 4.2 0 0.3  60.02 1
ANGORA-MEAT 8.5 3666 1.77 47.4 ¢ 1 r
ANGORA-MILK 54.9 0 15 12.5 1 5
ANGORA-WOOL 5.8 0 1.4 268.84 1
ANGORA-HIDE 0.3 Q 0.1  60.02 1 ]
BEEF 391 15567.1 25.12  62.13 1
COW-MILK 3386.4 0 217.5 14.3 1 =
COW-HIDE 51.6 0 3.3 2.64 1
BUFALO-MEAT 34  1040.3 32.6 60.46 1 B
BUFALO-MILK  296.86 0 285.1  12.81 1 -
BUFALO-HIDE 3.1 0 2.6 2.64 1
POULLTR-MEAT 132 58938.7 2.24 72.1 1 =
EGGS 265.3 0 4.48 3.3 1 L
MULE 0 2453 0 0 1 ‘
I
™~ 1
TABLE IV.3: TRADE OF PROCESSED PRODUCTS(1979)
WHEAT  TOMATO SUNFLOWER  OLIVE TEA GRAPE  HAZELNUT i'
FACTOR  1.177 5.0 3.0 5.0 5.25 4.0 2.2 L
TPRICE 109.85 483.5  463.32 816.02 1057.84 1110.7 1769.3 |
TRADEQ 107.7 18.5 -13.0 29.8 5.7 75.0  127.0
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BARLEY
CHICK PEA
DRY BEAN
LENTIL
POTATO
ONION
GREEN PEPPER
TOMATO
CUCUMBER
SUNFLOWER
OLIVE
GROUNDNUT
SOYBEAN
SESAME
COTTON
SUGAR BEET
TOBACCO

TEA

CITRUS
GRAPE
APPLE

PEACH
APRICOT
CHERRY
WILD CHERRY
MELON
STRAWBERRY
BANANA
QUINCE
PISTACHIO
HAZELNOT
SHEEP-MEAT
SHEEP-MILK
SHEEP-WOOL
SHEEP-HIDE
GOAT-MEAT
GOAT-MILK
GOAT-WOOL
GOAT-HIDE
ANGORA-MEAT
ANGORA-MILK
ANGORA-WOOL
ANGORA-HIDE
BEEF
COW~-MILK
COW-HIDE
BUFALO-MEAT
BUFALO-MILK
BUFALO-HIDE
POULTRY-MEAT
EGGS

EXP-Q EXP~P
{.000 Ton)(%/Ton)
686.0 106.74
0 0
25.8 101.15
0 0
16.4 144.5
47.2 603.20
0.27 852.863
97.4 337.17
12.9 145,73
T6.5 123.88
0.4 553.31
25.6 126.81
0 0
0 0
5.4 552.48
1.6 756.92
0 0
0.20 1818.17
262.58 1134 .45
0 0
698.86 1908.28
0 1]
132.2 222.82
20.1 237.08
29.7 .340.78
0.8 280.07
38.2 282.97
0 0
Q.56 824.73
23.2 86.85
g.1 996. 34
0 0
0.1 246.46
1.6 3007.92
7.4 1115.91
29.7 1832.02
0 0
0 0
1.1 " 382.8
8.7 1832.02
0 0
0.9 712.24
0 -0
0.5 1832.02
6] 0
1.9 8145.00
0 0
4.9 1140.0
0 0
0 0
3.0 11406.0
0 0
0 0
4] 0
0 0

35

TABLE 1IV.4: FOREIGN TRADE QUANTITIES AND PRICES(1879)

IMP-Q IMP-P
(.000 Ton)($/Ton)

0 281.

COoODO0OO0COLOoOOO0. COoOR

447.3 54

-}
-
o
OO LOOCLLOOOLOOWOONOLOOLODOoDOOOCOOLWOLOOW

5.4 4367.89

OO0 DOOOLODODOoOOLOODOOOODO: OO

CoOOOOO0DOOOOo0O

o w
w O
[y]
-3
[y
-3




LAND (.000 Hectars)

DRY-EITH 169865, 56
DRY-GOOD 11812.02
IRR-EITH 2793.7
IRR~-GOOD g57.7
TREE 2160.0
PASTURE 20000.0
ALFALFA 129.2
FODDER 364.1
LABOR (.000 Hours/TL/Hour)
LABOR-1Q 3088451, 25.0
LABOR-2Q 3088451. 25.0
LABCOR-3Q 3088451. 25.0
LABOR-4Q 3088451. 25.0
TRACTOR (.000 Hours/$/Hour)
TRACTOR-1Q 165188. 12.805
TRACTOR-2& 165188. 12.805
TRACTOR-3Q 165188. 12.805
TRACTOR-4Q 165188. 12.805
FERTILIZERS (3/Kg)
NITROGEN 0.134148
PHOSPFEATE 0.0853686
LIVESTOCK (.000 Heads)
SHEEP 48026.0
GOAT 15108.0
ANGORA 3666.0
CATTLE 15567.1
BUFFALO 1040.3
MULE 2453.0
POULTRY 58938.7 -
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TABLE IV.5: RESOURCE AVAILABILITY AND PRICES(1879)

SEED (TL/Kg)

WHEAT 6.5
CORN 8.0
RYE 6.0
RICE 24.0
BARLEY 4.5
CHICK PEA 32.5
DRY BEAN 39.0
LENTIL 18.5
POTATO 10.5
ONION 7.5
GREEN PEPPER 0.2
TOMATO 0.4
CUCUMBER 900.0
SUNFLOWER 20.0
SUGAR BEET 64.0
GROUNDNT 35.Q '
COTTON 10.0
TOBACCO 0.02
MELON 585.0
ALFALFA 60.0
FOODER 22.5
INVESTMENT COSTS (TL/Ha) ;

OLIVE-D 1000.
TEA-~-D 25000.
CITRUS-I 5000.
GRAPE-D 3820.
GRAPE-1I 4310.
APPLE-I 3920.
PEACH-1I 10810.
APRICOT-I 5990
CHERRY-1I 7590.
WILD CHERRY-I 8730.
STRAWBERRY-I 48470.
BANANA-T 72980
QUINCE-I 6380.

. PISTACHIO-D 2000.

j HAZELNUT-D 2000 .

Note: I=Irrigated, D=Dry

3 Seed prices for cucumbers and melons.are TL/.000 seedlings
i Exchange Ratex= 1US$=41.0 TL.
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TABLE IV.6: DOMESTIC AREA, YIELDS, PRODUCTION AND FARMGATE PRICES(1880)
PRODUCTS PRODUCTION  AREA YIELDS PRICES RYIELD
(.000 Tons)(.000Ha) (Ton/Ha) (TL,/Kg) 1879=1

WHEAT 13140.32 6473.89 2.030 10.37 0.9826

CORN 1252.86  289.30 4.331 13.02  0.9210 ;
RYE 731.89  4860.60 1.588 8.47 0.9574 L
BARLEY 5057.25 1725.00 2.932 .22 1.0115

RICE 143.00 30.04 4.760 25.69 0.9187 -
CHICK PEA 348.33  190.19 1.831 29.82  1.0185 ;
DRY BEAN 69.00 47.72 1.448 47 .46  0.9649 &
LENTIL 303.69  281.90 1.077 36.22 0.9783

POTATO 3000.00 223.80 13.405 16.52  0.9653 §
ONION 960.00 54.60 17.583 24.23  0.9463 =
GREEN PEPPER 580.00 32.93  17.613 22.96 1.1020

TOMATO 3550.00  104.62  33.932 14.76  1.0483 g
CUCUMBER 500.00 29.00 17.243 17.92  1.0335 i
SUNFLOWER 839.41  831.87 1.130 19.38 0.9838

OLIVE 1350.00  472.54 2.857 36.84  3.1357 !
GROUNDNUT 41.00. 18.23 2.249 89.87 0.9382 ;
SOYBEAN 2.30 1.94 1.188 23.14 0.7434 b
SESAME 26.00 20.82 1.249 80.46 1.0000

COTTON 799.97 565.60 1.414 94.18 0.9586 r
SUGAR BEET 6766.23 217.46  31.115 1.61  0.7730 s
TOBACCO 220.04  223.70 0.984 77.57  1.0993

TEA 475.96 88.30 5.390 25.00 0.8542 -
CITRUS 1158.00 50.87 22.764 15.46  1.0030 |
GRAPE 3600.00 766.94 4.694 36.13  1.0682 =
APPLE 1430.00  244.45 5.850 17.08  1.00086

PEACH 240.00 23.30 10.299 24.55 1.0509 r
APRICOT 100.00 28.865 3.491 24.50 0.8649 =
CHERRY 96.00 20.09 4.779 28.01 1.0179

WILD CHERRY 60.00 13.08 4.595 29.14 1.0575 -
MELON 4450.00 276.18  16.114 14.33 0.8805 L
STRAWBERRY 23.00 4.99 4.608 85.76  1.0455 )
BANANA 30.00 1.59 18.813 130.57 1.2071 -
QUINCE 50.00 7.89 6.337 18.63  1.0298 ;
PISTACHIO 7.50 60.29 0.124 149.57 0.3558 "
HAZELNUT 250.00  335.85 0.744 80.56 0.8272

ALFALFA 1233.33 181.13 9.405 0.9671 r
FODDER 1117.18  358.06 3.100 0.7800 b



PRODUCTS PRODUCTION STOCK YIELDS PRICES RYIELD

;3 (.000 Tons)(.000 BHeads)(Kg/Head)(TL/Kg) 18789=1
' SHEEP-MEAT 335.85 48630.00 6.9086 112.96 0.89404
SHEEP-MILK 1171.78 24.096 26.23 1.0062
SHEEP-WOOL 81.33 1.261 167.25 0.8788
SHEEP-HIDE 19.35 0.398 124.24 1.0232
GOAT-MEAT 103.03 15385.00 6.697 89.85 0.9778
] GOAT-MILK 578.41 37.586 21.78 0.8846
=4 GOAT-WOOL g.25 0.601 179.91 0.9874
GOAT-HIDE 3.67 0.239 124.24 0.8588
ANGORA-MEAT 6.65 3658.00 1.818 94.10 1.0251
ANGORA~MILK 54.11 14.791 21.79 0.9877
ANGORA-WOOL 5.84 3658.00 1.598 469.98 1.0098
ANGORA-HIDE 0.27 0.075 124.24 0.8144
o BEEF 405.83 15894.10 25.533 92.13 1.0166
2 COW-MILK 3438.89 216.363 26.18 0.9846
COW-HIDE 44 .88 2.824 67.68 0.8518
BUFALOC~MEAT 35.68 1031.30 34.596 §39.66 1.05685
BUFALO-MILK 277.41 268.882 27.28 0.9435
BUFALO-HIDE 2.64 2.564 67.68 0.8804
POULTRY-MEAT 143.78 64200.08 2.240 128.57 1.0000
. EGGS 254 .26 3.860 96.20 0.8799

MULE

TABLE IV.8: TRADE OF PROCESSED PRODUCTS(1980)

- FACTOR 1.177 5.00 3.00 5.00 5.25 4.0 2.2
TPRICE 209.28 559.88 859.58 1351.17 1327.43 631.46 3190.59
= TRADEQ  72.42 18.72 -34.55 3.34 5.24 80.25 97.50
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TABLE 1IV.3: FOREIGN TRADE QUANTITIES AND PRICES(1880)
EXP-Q EXP-P IMP~-Q IMP-P
(.0006 Ten}) (3/Ton) (.000 Ton) ($/Ton)
WHEAT 338.05 130.85 0.00 0.00
CORN 8.82 118.00 0.00 0.00 .
RYE 0.20 439.45 0.00 0.00
BARLEY 177.92 132.37 14.00 64.78
RICE 0.08 705.19 10.52 3586.48
CHICK PEA 91.08 342.95 0.00 0.00
DRY BEAN 7.45 584.24 0.00 0.00
LENTIL 102.75 440 .88 0.00 0.00
POTATO 9.72 160.83 0.00 0.00
ONION 32.58 175.86 0.00 0.00
GREEN PEPPER 0.41 553.50 0.00 0.00
TOMATO 26.37 187.79 0.060 0.00
CUCUMBER .00 0.00 0.00 0.00
SUNFLOWER 0.00 0.00 0.00 0.00 "
QLIVE 6.83 318.43 0.00 0.00
GROUNDNUT 3.28 988.81 0.00 0.00 r
SOYBEAN 0.00 0.00 0.00 0.00 a
SESAME 0.80 1186.286 0.00 0.00
COTTON 188.07 1334.55 0.00 , 0.00 -
SUGAR BEET 283.79 252.86 1494.47 505.83
TOBACCO 83.73 2245.20 0.00 0.00 -
TEA 0.900 0.00 0.00 0.00 .
CITRUS 177.73 294.68 0.00 0.00 §
GRAPE 6.10 261.05 0.00 0.00 -
APPLE 30.30 281.41 0.00 0.00
PEACH 2.24 308.04 .00 0.00 r
APRICOT £3.98 389.26 0.00 0.00 L
CHERRY 0.000 0.00 0.00 0.00
WILD CHERRY 1.00 488.77 0.00 0.00 -
MELON 21.08 158.01 0.00 0.00 §
STRAWBERRY 0.01 625.53 0.00 0.00 -
BANANA 0.00 .00 0.00 0.00
QUINCE 0.29 327.42 0.00 0.00 r
PISTACHIO 1.31 4248.96 0.00 G¢G.00 -
HAZELNUT 3.43 1393.53 0.00 0.00
SHEEP-MEAT 22.19 18863.08 0.00 0.00
SHEEP-MILK 0.00 ¢.00 0.00 0.00 [
SHEEP-WOOL 19.76 21%84.19 6.74 5950.75
SHEEP~-HIDE 0.58 1487.56 0.06 2875.12 -
GOAT-MEAT 0.00 0.00 0.00 .00
GOAT~-MILK 0.00 0.00 0.00 0.00 -
GOAT-WOOL 0.86 719.886 0.00 0.00
GOAT-HIDE 0.47 1487.56 0.00 0.00 »
ANGORA-MEAT 0.00 0.00 0.00 0.00 By
ANGORA-MILK 0.00 0.00 0.00 0.00 |
ANGORA-WOOL 1.04 4388.38 0.00 0.00 a
ANGORA~HIDE 0.00 0.00 0.00 0.00 i
BEEF 0.00 Q.00 0.00 .00 "
COW~-MILK 0.00 0.00 0.00 0.00 -
COW-HIDE 0.00 g.00 2.14 3177.90 o
BUFALO-MEAT G.00 0.00 0.00 0.00 -
BUFALO-MILK .00 0.00 0.00 G.00
BUFALO-BIDE 0.00 0.00 0.00 0.00 -
POULTRY~MEAT 0.00 0.040 0.00 0.00 =
EGGS 0.00 0.00 0.00 0.00
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e TABLE 1IV.10: RESOURCE AVAILABILITY AND PRICES(1980)
QUANTITY PRICE
= LAND (.000 Hectars)
DRY-EITH 16955.58
2 DRY-GOOD 11812.02
i IRR-EITH 2907.5
IRR-GOOD 1014.8
- TREE 2160 ¢
i PASTURE - 20000 ,
= LABOR (.000 Hours/TL/Hour)
LABOR-1Q 3085000 50.
3 LABOR-2Q 3085000 54G.
LABOR-3Q 3085000 50.
LABOR~-4Q 3085000 5Q.
TRACTOR (.000 Hours/$/Hour)
TRACTOR~-1Q 178865 9.854
TRACTOR-2Q 17898658 9.854
- TRACTOR-3Q 178985 9.854
} TRACTOR-4Q 178965 9.854
= FERTILIZERS (Ton/$/Kg)
NITROGEN £48599 0.36130
3 PHOSPHATE 482780 0.34817
3| LIVESTOCK (.000 Heads)
SHEEP 48830
:1 GOAT 15385
_j ANGORA 3658
= CATTLE 15884 .1
BUFFALQ 1031.3
_j MULE 2444
74 POULTRY 64200

‘E

R
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TABLE IV.10: RESOURCE AVAILABILITY AND PRICES(198Q)

SEED (TL/Kg)}

WHEAT

CORN

RYE

BARLEY
RICE

CHICK PEA
DRY BEAN
LENTIL
POTATO
ONION :
GREEN PEPPER
TOMATO
CUCUMBER
SUNFLOWER
SUGAR BEET
GROUNDNUT
SOYBEAN
SESAME
COTTON
TOBACCO
MELON
ALFALFA
FODDER

INVESTMENT COSTS (TL/Ha)

OLIVE-D
TEA---D
CITRUS-I
GRAPE-D
GRAPE-I
APPLE-I
PEACH-1I
APRICOT-1
CHERRY-I
WILD CHERRY-I
STRAWBERRY-1I
BANANA-TI
QUINCE-I
PISTACHIO-D
HAZELNUT-D

Izlrrigated, D=Dry

Seed prices for cucumbers and melons are TL/.000 seedlings

.75

.25
.55

.85

.45

O td I,

Exchange Rate is 1US$=76.11301 TL

g
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TABLE IV.11: DOMESTIC AREA, YIELDS, PRODUCTION AND FARMGATE PRICES(1881)

PRODUCTS

RYE

BARLEY
RICE

CHICK PEA
DRY BEAN
LENTIL
POTATO
ONION
GREEN PEPPER
TOMATO
CUCUMRER
SUNFLOWER
OLIVE
GROUNDNUT
SOYBEAN
SESAME
COTTON
SUGAR BEET
TOBACCO  °
TEA
CITRUS
GRAPE
APPLE
PEACH
APRIGOT
CHERRY
WILD CHERRY
MELON
STRAWBERRY
BANANA
QUINCE
PISTACHIO
HAZELNUT
ALFALFA
FODDER

PRODUCTION AREA YIELDS
(.000 Tons)(.000Ha) (Ton/Ha)
13538.51 6638.97 2.038
1212.44 287.81 4.213
704.81 423.51 1.664
2629.77 1826.65 3.082
ig8 42.18 4.6894
297 .67 158.49 1.878
66.91 43.85 1.5822
436.07 376.386 1.158
3000 220.13 13.628
1080 58.5 18.634
600 31.38 19.118
3600 99.71 36.106
510 27.64 18.455
720.21 723.18 0.996
4Q0 484 .47 0.826
57 23.88 2.377
15 10.97 1.387
25 18.51 1.351
780.77 580.356 1.418
11165.45 290.89 38.384
161.91 177.72 0.911
182.26 87.25 2.204
358 53.72 17.833
3700 748.24 4.945
1450 247 .42 5.861
265 23.869 11.185
105 29.59 3.548
g5 20.52 4.629
60 13.87 4.388
4500 263.19 17.098
23 4.99 4.6086
30 1.59 18.813
56 7.94 7.053
25 T4.74 0.334
350 333.98 1.048
1323 143.14 9.243
1108.05 358.89 3.087

PRICES RYIELD
(TL/Kg) 1878=1
18.03 0.9872
22.45 0.89686
14.11 1.0025
14.72 1.08633
54.38 0.9041
35.07 1.0444
61.256 1.0159
55,45 1.05
21.25 0.9814
24.33 1.0028
28.27 1.1961
21.58 1.1155
27.02 1.1062
31.34 0.86874
43.55 * 0.9062
76.38 0.9913
36.79 0.8556
90.59 1.0817
148.72 0.85856
3.91 0.9536
137.03 1.0181
41 0.3492
23.28 0.7857
42.91 1.1232
21.32 1.0025
41 .52 1.1413
652.87 0.8791
48.38 0.9859
41.05 1.0098
18.85 0.9343
148.07 1.04585
225.43 1.2071
29.64 1.1462
3580.83 0.956686
110.48 1.1645
0 0.9729
0 0.7719
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TABLE IV.12: ANTIMAL 8TOCK, YIELDS, FRODUCTION AND FARMGATE FRICES(1981)

PRODUCTS PRODUCTION  STOCK YIELDS PRICES RYIELD ~
(.000 Tons)(.000 Heads)(Kg/Head)(TL/Kg) 1879=1 :
SHEEP-MEAT 377.7 49598  -7.615  137.05 1.037
SHEEP-MILK  1196.59 49598  24.126 35.67 1.0074 E-
SHEEP-WOOL 62.35 49598 1.257 262.92 0.9757 -
SHEEP-HIDE 28.71 48598 0.579 182.83  1.4885 5
GOAT-MEAT 103.36 15070 6.859 109.01 1.0012 |
GOAT-MILK 565. 46 15070  37.522 35.08  0.9927 ;
GOAT-WOOL 8.94 15070 0.593 198.28 0.9738 |
GOAT-HIDE 5.68 15070 0.377 182.83  1.3561 R
ANGORA-MEAT 6.9 3858 1.791 114.17  1.0089 E
ANGORA-MILK 57.76 3856 14.98 35.06 1.0003 -
ANGORA-WOOL 6.05 3858 1.57 477.62  0.9923 |
ANGORA-HIDE 0.5 3858 0.128 182.83 1.5688 F’
BEEF 371.4 15981.1 23.24 110.42 0.9253 3
COW-MILK 3486.09 15981.1 218,138 35.91  1.0028 |
COW-HIDE 53.86 15981.1 3.37 87.88  1,.0167 B
BUFALO-MEAT 32.21 1002.29 32.141 107.45 0.9834 f
BUFALO-MILK  283.58 1002.29 282.928 38.54  0.9923 -
BUFALO-HIDE 2.44 1002.29 2.433 87.89 0.8166
. POULTRY-MEAT 139.59 62328.92 2.24 155.8 1 3
" EGGS ' 281.7 62328.92 4.52 169.6  1.0041 _

WHEAT TOMATO SUNFLOWER OLIVE TEA GRAPE HAZELNUT
FACTOR 1.177 5 3 5 5.25 - 4 2.2 L
TPRICE 305.57 554.08 813.18 1358.87 1844.05 687.32 2390.52
TRADEQ 111.56 26.72 -8.87 43.45 3.32 99.69 92.35 -
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CHICK PEA
DRY BEAN
LENTIL
POTATO
ONION

GREEN PEPPER
TOMATO
CUCUMBER
SUNFLOWER
OLIVE
GROUNDNUT
SOYBEAN
SESAME
COTTON
SUGAR BEET
TOBACCO

TEA

CITRUS
GRAFE

APPLE

PEACH
APRICOT
CHERRY

WILD CHERRY
MELON
STRAWBERRY
BANANA
QUINCE
PISTACHIO
HAZELNUT |
SHEEP-MEAT
SHEEP-MILK
SHEEP-WOOL
SHEEP-HIDE
GOAT-MEAT
GOAT-MILK
GOAT-WOOL
GOAT-HIDE
ANGORA-MEAT
ANGORA-MILK
ANGORA~WOOL
ANGORA-HIDE
BEEF
COW-MILK
COW-HIDE
BUFALO-MEAT
BUFALO-MILK
BUFALO-HIDE
POULTRY-MEAT
EGGS
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TABLE 1V.14: FOREIGN TREADE QUANTITIES AND PRICES(1881)

N EXP-Q
(.000 Ton) (3/Ton)

IMP-P




TABLE IV.15: RESOURCE AVAILABILITY AND PRICES(1881)

W ik e A i I ik U Btk L LR el e oy e o ot oy Ao San o em T ek e ek Al AL M R TR ek e e WL T e A auw v

QUANTITY PRICE

LAND (.000 Hectars)

DRY-EITH 18955.568

DRY-GOOD 11812.02

IRR-EITH 3021.15

IRR~GOOD 1035.87

TREE 2160

PASTURE 20000
LABOR (.000 Hours/TL/Hour)

LABOR-1Q 3082841 62.5

LABOR~2Q 3082941 62.5

LABOR-3Q 3082941 62.5

LABOR-4Q 3082941 62.5
TRACTOR (.000 Hours/$/Hour)

TRACTOR-1Q 188129 10.08
«  TRACTOR-2Q 188129 10.08

TRACTOR-3Q 188129 10.08

TRACTOR-4Q 188129 10.08
FERTILIZERS (Ton/$/Kg)

NITROGEN 776408 0.4218

PHOSPHATE 532984 (.412056
LIVESTOCK (.000 Heads)

SHEEP 49598

GOAT 15070

ANGORA 3856

CATTLE 15981

BUFFALQO 1002

MULE 2353

POULTRY 62329

F

| S |
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TABLE IV.15:

WHEAT
CORN

RYE
BARLEY
RICE
CHICK PEA
DRY BEAN
LENTIL
POTATO
ONION
GREEN PEPPER
TOMATO

-CUCUMBER

SUNFLOWER
SUGAR BEET
GROUNDNUT
SOYBEAN
SESAME
COTTON
TOBACCO
MELON
ALFALFA
FODDER

OLIVE-D
TEA---D
CITRUS-1
GRAPE-D
GRAPE-I
APPLE~I
PEACH-1
APRICOT-I
CHERRY-1

WILD CHERRY-I

STRAWBERRY-I
BANANA-I
QUINCE-I
PISTACHIO-D
HAZELNUT-D

INVESTMENT COSTS (TL/Ha)

D=Dry

RESOURCE AVAILABILITY AND PRICES(1881)

SEED (TL/Kg)

I=Irrigated, ‘
Seed prices for cucumbers and melons are TL/.000 seedlings
Exchange Rate is 1US5$=112.8478 TL
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TABLE IV.16:

CHICK PEA
DRY BEAN

LENTIL
POTATO
ONION

GREEN PEPPER

TOMATO

CUCUMBER
SUNFLOWER

OLIVE

GROUNDNUT

SOYBEAN
SESAME
COTTON

SUGAR BEET

TOBACCO
TEA
CITRUS
GRAPE
APPLE
PEACH
APRICOT
CHERRY

WILD CHERRY

MELON

STRAWBERRY

BANANA
QUINCE

PISTACHIO
HAZELNUT

ALFALFA
FODDER

PRODUCTION AREA YIELDS
{.000 Tons)}(.000Ha) (Ton/Ha)
13936.7 B453.54 2.158
1374.1 287.81 4. 774
625.58 350.7 1.784
6106.87 1932.862 3.186

210 44 .69 4,699
354.87 194.15 1.827
89 44, 37 1.555
856.56 919.13 0.832
3000 220.13 13.628
1025 55.38 18.51
600 34.14 17.572
3700 108.48 34.107
550 30.07 18.292
£63.85 766.59 (0.888
1320 471 .87 2.789
50 23.02 2.172

24 .39 15.74 1.55
44 .25 20.47 2.181
584 .98 501.01 1.188
12732.88 300.57 42362
200.17 206.76 0.38868
303.25 105.84 2.865
1203 £E6.19 21.408
3850 612.62 5.958
1600 2562.03 6.348
265 23.94 11.068
140 3G.59 4.577
105 20.863 5.089

62 14,01 4.426
4500 286.386 15.715
22 4 5.507

30 1.58 18.813

62 7.69 8.058

13 64.96 0.2

220 333.8 0.659
1340.3 141.05 9.502
11218.17 447.63 2.721

PRICES
(TL/Kg)

HOMOOWOR IR OOCM M

O b e e OO

Ot OOt =

DOMESTIC AREA, YIRLDS, PRODUCTION AND FARMCGATE PRICES(1882)

RYIELD
1878=1

g
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TABLE IV.17: ANIMAL STOCK, YIELDS, PRODUCTION AND FARMGATE PRICES(1882)

YIELDS PRICES
(.000 Tons)(.000 Heads)(Kg/Head)(TL/Kg}

PRODUCTION STOCK

SHEEP-MEAT 379.81

SHEEP-MILK 1201.62 49636 24.208 47.03
SHEEP-WOOL 62.12 49636 1.251 314.438
SHEEP-HIDE 32.18 49636 0.648 254.99
GOAT-MEAT 101.35 14655 6.918 142.32
GOAT-MILK 552.43 14655 37.686 37.72
GOAT-WOOL 9.31 14655 0.635 188.72
GOAT-HIDE 6.79 14855 0.463 254 .98
ANGORA-MEAT 6.47 3558 1.82 149.05
ANGORA-MILK 54.25 3658 15.247 37.72
ANGORA~WOOL 5.58 3558 1.571 516.486
ANGORA-HIDE 6.7 3658 0.196 254.98
BEEF 331.99 14484.08 22.921 145 .44
COW-MILK 3156.06 14484.09 217.899 43.37
COW-HIDE 61.18 14484.09 4.224 143.55

BUFALO-MEAT 23.98 808.23 29.664 141.53
BUFALO-MILK 232.15 808.23 287.237 46.16

BUFALO-HIDE 2.38 808.23 2.944 143.556
POULTRY~-MEAT 146.75 65524.82 2.24 181.7
EGGS 307.07 65524.82 4.688 217.86

WHEAT TOMATO SUNFLOWER OLIVE TEA
FACTOR  1.177 5 3 5 5.25
TPRICE 305.57 554.08 813.18 1358.87 1844.05
TRADEQ 111.58 26.72 -8.87 43.45 3.32

RYIELD
1979=1

4 2.2
687.32 2390.52
89.69 92.35
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TABLE IV.18: FOREIGN TRADE QUANTITIES AND FRICES(1882)

iMpP-P

CHICK PEA
DRY BEAN
LENTIL
POTATO
ONION
GREEN PEPPER
TOMATO .
CUCUMBER
SUNFLOWER
OLIVE
GROUNDNUT
SOYBEAN
SESAME
COTTON
SUGAR BEET
TOBACCO
TEA

CITRUS
GRAPE “
APPLE
PEACH .
APRICOT
CHERRY
WILD CHERRY
MELON
STRAWBERRY
BANANA
QUINCE
PISTACHIO
HAZELNUT
SHEEP-MEAT
SHEEP-MILK
SHEEP-WOOL
SHEEP-HIDE
GOAT-MEAT
GOAT-MILK
GOAT-WOOL
GOAT-HIDE
ANGORA-MEAT
ANGORA-MILK
ANGORA-WOOL
ANGORA-HIDE
BEEF
COW-MILK
COW-HIDE
BUFALO-MEAT
BUFALO-MILK
BUFALO-HIDE
POULTRY-MEAT
EGGS

EXP-Q EXP-P
(.000 Ton) (%/Ton)
296.21 146.00

0.05 338.04

2.04 235.07
482.71 144 .81

6.00 0.00
161.07 354.50

7.83 656.14
312.23 345.05

54 .38 126.15
176.56 126.27

0.73 403.18
1G8.58 125.81

0.00 0.00

0.01 754 .12

0.71 504.73

1G.562 T42.94

7.03 167.21

1.22 1214.53
378.74 1025.85

1937.82 212.11
104.92 2644.88

0.00 0.060
230.87 205.89

12.11 173.38
104 .54 231.33

5.10 279.18

82.867 314.91

0.00 0.00

0.45 388.31

31.71 120.45

0.1i8 564.62

0.01 1014.37

1.40 224.38

4.00 3120.987

8.21 1080.07
84.56 156584.80

0.01 2429.08

32.86 5000.00

1.87 1500.00

0.49 1540.08

0.01 2429.08

1.45 807.78

1.67 1500.00

0.00 0.00

0.01 2429.086

3.70 2786.88

0.00 0.00

46.86 1433.25

5.29 2429.086

0.00 0.00

0.25 1433.25

1.00 2429.08

0.00 0.00
- 0.80 1032.85

10. 178.78

-3
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IMP-Q

.000 Ton) (%/Ton)
.28 205.83
.55 221.53
.00 0.00
.00 0.00
.58 414 .70
.00 0.00
.00 ¢.00Q
00 Q.00
Q0 0.00
00 0.00
.00 0.00
.00 0.00
.00 0.00
00 0.00
00 0.00
00 0.00
70 760.85
17 1123.70
.78 3%34.79
18 115.46
.00 0.00
.00 0.00
.00 0.00
.00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
.00 0.00
.00 0.0¢G
.00 0.00
.00 0.00
00 0.00
00 0.00
00 0.G60
.00 0.00
.00 ¢.00
8¢ 7019.869
.84 2483.07
00 0.00
00 Q.00
00 0.00
.00 0.00
00 0.00
.00 0.00
.00 Q.00
.00 0.00
00 0.00
83 800.00
.81 2588.57
00 0.00
00 0.00
.00 0.00
00 0.00
0o 0.00

Louidh
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TABLE 1IV.20: RESOURCE AVAILABILITY AND PRICES(1982)

QUANTITY PRICE
LAND (.000 Hectars)

DRY-EITH 16855.56

DRY-GOOD 1i812.02

IRR-EITH 3080

IRR-GOOD 1065.1

TREE 2205

PASTURE 20500
LABOR {.000 Hours/TL/Hour) .

LABOR-1Q 3085000 75

LABOR-2Q 3085000 Th

LABOR-3Q 3085000 Th

LABOR-4Q 3085000 75
TRACTOR (.000 Hours/$/Hour)

TRACTOR-1Q 201371 7.3586

TRACTOR-2¢ 201371 7.3586

TRACTOR-3qQ 201371 7.356

"TRACTOR-44Q 201371 7.3586
FERTILIZERS (Ton/$/Kg)

NITROGEN 847241 0.28506

PHOSPHATE 569624 0.27035
LIVESTOCK (.000 Heads)

SHEEP 488630

GOAT 15385%

ANGORA 3658

CATTLE 15884.1

BUFFALO 1031.3

MULE 2444

POULTRY 64200
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TABLE IV.20:

SEED (TL/Kg)

WHEAT
CORN

RYF,

BARLEY
RICE

CHICK PEA
DRY BEAN
LENTIL
POTATO
ONTION
GREEN PEPPER
TOMATO
CUCUMBER
SUNFLOWER
SUGAR BEET
GROUNDNUT
SOYBEAN
SESAME
COTTON
TOBACCO
MELON
ALFALFA
FODDER

INVESTMENT COSTS (TL/Ha)

OLIVE-D
TEA---D
CITRUS-I
GRAPE-D
GRAPE-I
APPLE~I
PEACH-I
APRICOT-1
CHERRY-I

WILD CHERRY-I

STRAWBERRY-1I
BANANA-I
QUINCE-1I
PISTACHIO-D
HAZELNUT-D

I=zIrrigated, D=Dry

Seed prices for cucumbers and melons are TL/.000 seedlings

RESOURCE AVAILABILITY AND PRICES(1982)

Exchange Rate is 1US$=163.125 TL
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TABLE IV.Z21:

RICE
CHICK PEA
DRY BEAN
LENTIL
POTATO
ONION

GREEN PEPPER

TOMATO
CUCUMBER
SUNFLOWER
OLIVE
GROUNDNUT
SOYBEAN
SESAME
COTTON
SUGAR BEET
TOBACGCO
TEA

CITRUS
GRAPE
APPLE
PEACH
APRICOT
CHERRY
WILD CHERRY
MELON
STRAWBERRY
BANANA
QUINCE
PISTACHIO
HAZELNUT
ALFALFA
FODDER

PRODUCTION AREA YIELDS
(.000 Tons)(.000Ha) (Ton/Ha)
13060.68 6624.861 1.872
1485.35 272.92 5.479
575.03 319.61 1.798
5176.53 1786.861 2.897
189 40 .44 4.873
367.33 265.08 1.3886
73.18 50.23 1.4587
1012.3 959.34 1.0585
3050 226.25 13.481
1000 54.6 18.316
640 37.46 17.085
3700 119.02 31.089
600 32.99 18.188
895.57 795.51 1.126
400 473.33 G.845
50.4 23.02 2.189
46 15.65 2.84
38 27.76 1.369
835.17 508.43 1.638
12769.97 290.89 43.9
225.33 230.26 0.979
435.94 106.01 4.112
1289 57.97 22.407
3400 612.82 5.55
1750 255.33 8.854
270 25.74 10.48
170 37.3 4.557
110 21.19 5.19
66 14.31 4.613
4610 314.16 14.674
22 4.49 4,895
24 1.5 16.054
683 7.68 8.201
25 64.74 0.386
385 337.1 1.172
1285.51 144.06 8.993
1268.64 502.25 2.5286

DOMESTIC AREA, YIELDS, PRODUCTION AND FARMGATE PRICES(lQBS)

PRICES RYIELD
(TL/Kg) 1979=1
26.93 0.9544
28.23 1.1661
20.36 1.0838
21.17 0.9988
63.25 0.9
77.85 0.7708

128.24 0.9722
65.51 0.95863
29.81 0.9708
26.43  0.9857
34.27 1.06889
28.81 0.9605
38.65 1.0902
£§2.18 0.9805
8.54 0.9275

121.48 0.913
55.85  1.8394

233.08 1.0962

275.84 1.1088

5.94  1.0907
227.51  1.0936
72.5  0.6517
33.21  0.9873
66.94 1.2608
33.72 1.1724
50.74 1.0704
58.28  1.1282

111.94 1.1054
49.95 1.0615
24.72 0.8019

342.74 1.1111
521.8 1.03
47.17  1.3328

645.24  1.1044

158.28  1.3021

0 0.9466
0 0.8315
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TABLE IV.22: ANIMAL STOCK, YIELDS, PRODUCTION AND FARMGATE PRICES(1983)

PRODUCTS PRODUCTION  STOCK YIELDS PRICES RYIELD _
(.000 Tons)(.000 Heads)(Kg/Bead)(TL/Kg) 1979=1 5

| SHEEP-MEAT 378.2 48707  7.765 241.26 1.0573

SHEEP-MILK  1187.52 48707 24.381  59.99 1.0181

SHEEP-WOOL 62.3 48707 1.279  395.8  0.9928 [

SHEEP-HIDE 32.95 48707  0.876 558.43  1.7394

GOAT-MEAT 93.36 13615  6.857  191.91 1.001

GOAT-MILK 511.62 13615  37.578  54.07  0.9942 [

GOAT-WOOL 8.6 13615  0.632 260.73 1.0376

GOAT-HIDE 6.59 13615  0.484 558.43  1.7425 .

ANGORA~MEAT 5. 77 3117 1.852  200.98  1.0445 f

ANGORA-MILK  47.31 3117  15.177 54.07 1.0135 .

ANGORA-WOOL 4.56 3117 1.462 755.66  0.924 S

ANGORA-HIDE 0.54 3117  0.173 558.43  2.1149 : r-

BEEF 339.86 14098.09 24.105 207.94 0.9597 .

COW-MILK 3074.05 14099.09 218.032 54.8  1.0023 |

COW-HIDE 58.51 14099.09 4.15 178.87 + 1.252 .

BUFALO-MEAT  24.81 758.22 32.724 202.35 1.0012

BUFALO-MILK  219.1  758.22 288.989 58.76  1.0135 "

BUFALO-HIDE 2.67 758.22  3.521 178.87  1.1815

POULTRY-MEAT 148.81 66443.16 2.24  229.46 1 . |

ECGS 309.43 66443.16  4.857 247.6  1.0348 .

TABLE IV.23: TRADE OF PROCESSED PRODUCTS(1983)

WHEAT TOMATO SUNFLOWER OLIVE TEA GRAPE HAZELNUT
FACTOR = 1.177 5 3 5 5.256 4 2.2
TPRICE 140 .4 497.61 589.71 1010.02 2653.93 614.87 1713

TRADEQ 301.583 50.58 ~19.83 63.75 = 0.56 80.69 114.34
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o TABLE 1V.24: FOREIGN TRADE QUANTITIES AND PRICES(1983)

EXP-Q EXP-P IMP-Q IMP-P
- (.000 Ton) (8/Ton) (.000 Ton) ($/Ton)
ke WHEAT 608.90  138.47 12.91 182.59
CORN 4.52  284.58 C.00 0.00
B RYE 5.35  150.45 0.00 0.00
i BARLEY 635.08 124.40 159.49  192.57
RICE 0.03  468.41 15.38  413.70
CHICK PEA 168.74 315.862 0.00 0.00
o DRY BEAN 29.15 530.95 0.00 0.00
A LENTIL 370.98 225.58 0.00 0.00
POTATO 36.85 110.63 0.00 0.00
3 ONION 133.893 102.97 0.00 0.00
a GREEN PEPPER 1.04 358.89 0.00 0.00
_ TOMATO 120.08 139.12 0.00 0.00
- CUCUMBER 0.00 0.00 0.00 0.00
£ SUNFLOWER 0.00 0.00 0.00 0.00
o OLIVE 1.40  559.54 0.00 0.00
- GROUNDNUT 4.60 816.08 0.00 0.00
0 SOYBEAN 12.49 720.88 502.27 743.44
. SESAME 1.41 1142.78 0.35 814.24
COTTON 308.05 1158.17 25.67 3478.65
A SUGAR BEET  2858.83  203.96 2.79 212.19
TOBACCO 69.55 2668.865 0.00 0.00
TEA 0.00 0.00 0.00 0.00
- CITRUS 246.00 176.864 0.00 0.00
| GRAPE 10.96 182.64 0.00 0.00
. APPLE 101,17 173.18 0.00 0.00
PEACH 7.50 239.68 0.00 0.00 )
& APRICOT 123.20 292.89 0.00 0.00
g CHERRY 0.00 0.00 0.00 0.00
WILD CHERRY 0.86  359.82 0.00 0.00
7 MELON 40.92  108.88 0.00 0.00
| STRAWBERRY 0.33 516.865 0.00 0.00
o BANANA 0.01 1028.22 0.00 0.00
QUINCE 2.97 181.57 0.00 0.00
PISTACHIO 2.32 3781.82 0.00 0.00
HAZELNUT 0.91 1027.34 0.00 0.00
SHEEP-MEAT 86.09 1407.85 0.00 0.00
= SHEEP-MILK 0.02 241.15 0.00 0.00
ot SHEEP-WOOL 39.35 1470.51 16.07 6456.65
SHEEP-HIDE 0.00 0.00 1.00 2653.84
GOAT~MEAT 0.52 1423.79 0.00 0.00
GOAT-MILK 1.00 241.15 0.00 0.00
GOAT-WOOL 1.48 591.80 0.00 0.00
GOAT-HIDE 0.00 0.00 0.00 0.00
o ANGORA-MEAT 0.00 0.00 0.00 0.00
4 ANGORA-MILK 0.01 241.15 0.00 0.00
ANGORA-WOOL 2.82 2941.03 0.00 0.00
o ANGORA-HIDE 0.00 0.00 0.00 0.00
A REEF 32.79 1358.71 0.00 0.00
COW-MILK 0.12 241.15 0.00 0.00
COW~HIDE 0.21 957.78 4.80 1764.14
BUFALO-MEAT 0.00 Q.00 0.00 0.00
BUFALO-MILK 0.01 241.15 0.00 0.00
BUFALO-HIDE 0.14 857.78 0.00 0.00
POULTRY-MEAT 1.52  701.02 0.00 0.00
EGGS .24 .87 553.88 1.52 1167.81
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TABLE IV.25: RESOURCE AVAILABILITY AND PRICES(1883)

QUANTITY
LAND (.000 Hectars)
DRY-EITH 16955.586
DRY-GOOD 11812.02
IRR-EITH 3138.7
IRR-GOOD 1084.4
TREE 2247
PASTURE 20500
LABOR (.000 Hours/TL/Hour)
LABOR-1Q 30850040
LABOR-2Q 3085000
LABOR-3Q 3085000
LABROR-4Q 3085000
TRACTOR (.000 Hours/$/Hour)
TRACTOR~1Q 210605
TRACTOR~2Q 210605
TRACTOR-3Q 210805
TRACTOR-4Q 210605
FERTILIZERS (Ton/$/Kg)
NITROGEN 990805
PHOSPHATE 617975
LIVESTOCK (.000 Heads)
SHEEP 48707
GOAT 13615
ANGORA 3117
CATTLE 14099
BUFFALO 758
MULE 2180
POULTRY 60435

HormOd

Qo

100
100
100
106G

.175
L1785
175
.175

.205
.185

S N

oy



TABLE 1IV.25: RESOURCE AVAILABILITY AND PRICES(1983)

SEED (TL/Kg)

WHEAT
CORN

RYE
BARLEY
RICE
CHICK PEA
DRY BEAN
LENTIL
POTATO
ONION
GREEN PEPPER
TOMATO
CUCUMBER
SUNFLOWER
SUGAR BEET
GROUNDNUT
SOYBEAN
SESAME
COTTON
TOBACCO
MELON
ALFALFA
FODDER

INVESTMENT COSTS (TL/Ha)

OLIVE-D
TEA~--D
CITRUS-1I
GRAPE-D
GRAPE-I
APPLE-I
PEACH-1
APRICOT-I
CHERRY-T
WILD CHERRY-I
STRAWBERRY-1
BANANA-I
QUINCE~-1I
PISTACHIO-D
HAZELNUT-D

IzIrrigated,

Seed prices for cucumbers and melons are TL/. OOO seedlings

D=Drvy

Exchange Rate is 1US$=226.708 TL
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TABLE IV.26: DOMESTIC ARFA, YIELDS, PRODUCTION AND FARMGATE PRICES(1984) s
PRODUCTS PRODUCTION  AREA YIELDS PRICES RYIELD .
(.000 Tons)(.000Ba) (Ton/Ha) (TL/Kg) 1878=1 g
WHEAT 13697.79 6459.54 2.121 43.08 1.0285
CORN 1515.56 272.92 5.553 46.79 1.1818 .
RYE 555.89  303.97 1.829 35.69 1.10186 \
BARLEY £202.29 2002.23 3.098 39.25 1.0687
RICE 168 36.98 4.543  108.49 0.875 .
CHICK PEA 424 .33 273.4 1.552  121.37 0.8831 g
DRY BEAN £8.58 46.88 1.463 148.48 0.9762 W
LENTIL 887.7  915.07 0.97 118.51 0.8792 .
POTATO 3200 232.38 13.772 82.19  0.8917 ;
ONION 1100 58.5 18.804 66.52 1.012 5
GREEN PEPPER 665 34.7 19.1686 83.28 1.1981
TOMATO 4000 110.24  36.285 49.68 1.121 .
CUCUMBER 675 30.55 22,092 81.16 1.3242 .
. SUNFLOWER 889.31 817.21 1.088 90.84  0.9478
OLIVE 800  474.58 1.686  135.37 1,8502 .
GROUNDNUT 47.5 22.06 2.153 254.9  0.8979 ;
SOYBEAN 80 18.07 3.321 76.67 2.0779 b
SESAME 45 41.64 1.081 291.48 0.8654
COTTON 827.86  639.85 1.45 426.48  0.8808 e
SUGAR BEET 11108.72 285.25  38.944 7.52  0.98786 .
TOBACCO 171.07 189.08 0.905 296.95 1.0111
TEA '568.93  105.62 5.387 101 0.8537 .
CITRUS 1334.3 58.36 22.864 37.87 1.0074 ;
GRAPE 3300 584.56 5.645 98.99  1.2823 g
APPLE 1800  260.81 7.285 49.56  1.24861 )
PEACH 235 26.12 8.999 131.38 0.9182 !
APRICOT 200 41.28 4.845 145.88  1.2004 3
CHERRY 105 21.79 4.818 216.71 1.0261
WILD CHERRY 65 14.87 4.43 142.86 1.0183 ?
MELON 4800 280.99 16.485 47.87 0.9014
STRAWBERRY 25 5.29 4.723 663.53 1.072
BANANA 35 1.4 25.084 1010.19 1.80894 “
QUINCE 59 7.79 7.572 75.8 . 1.23056 g
PISTACHIO 23 85.54 0.351 805.96  1.0037 »
HAZELNUT 300  337.72 0.888 196.41  0.9871
ALFALFA 1417.45  166.47 8.515 0 0.8983 T
FODDER 1408.07 521.58 2.7 0 0.6749 -

g

e |
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TABLE IV.27: ANIMAL STOCK, YIELDS, PRODUCTION AND FARMGATE PRICES(1984)

PRODUCTS PRODUCTION STOCK YIELDS PRICES RYIELD
(.000 Tons) (000 Heads)(XKeg/Head)(TL/Kg) 1879=1

SHEEP~MEAT 304.55 40381 7.54 324.82 1.0287
SHEEP-MILK 984.03 40391 24382 86.01 1.0173
SHEEP-WOOL 50.87 40391 1.268 540.23 0.9775
SHEEP-HIDE 37.82 . 40391 0.839 678.64 2.4141
GOAT-MEAT 74 .47 113127 6.693 258.22 0.977
GOAT-MILK 420.04 11127 37.749 73.68 0.8887
GOAT-WOOL 6.58 11127 0.582 336.94 0.9715
GOAT-EIDE 4.75 11127 0.427 678.64 1.5348
ANGORA-MEAT 3.56 1973 1.805 270.42 1.018
ANGORA-MILK 27.71. 1873 14.G43 73.68 0.8377
ANGORA-WOOL 3.22 1973 1.631 910.88 1.031
ANGORA-HIDE 0.25 1973 0.124 678.64 1.5188
BEEF 308.87 12410.08 24.953 281.33 0.9935
COW-MILK 2727.25 12410.08 218.761 80.75 1.0102
COW-HIDE §3.25 12410.08 5.097 254 .91 1.5376
BUFALO-MEAT 19.73 544.16 36.265 273.7% 1.1083
BUFALO-MILK 156.01 544,16 286.697 83.12 1.00586
BUFALO-HIDE 2.86 544.18 5.247 254.91 1.76089
7 POULTRY-MEAT 149.19 66613.46 2.24 312.5 1
fj EGGS 348.02 66613.48 5.224 370.8 1.1607
’?3 TABLE IV.28: TRADE OF PROCESSED PRODUCTS(1984)
WHEAT TOMATO SUNFLOWER OLIVE TEA GRAPE HAZELNOT
FACTOR 1.177 5 3 5 5.25 4 2.2
TPRICE 147.286 486.91 1115.13 1008.97 2504.94 522.04 1757.47
TRADEQ 428.27 67.79 ~-77.29 17.99 0.58 82.4 50




TABLE IV.28:
EXP-Q EXP-F
(.000 Ton) ($/Ton)
WHEAT 291.96 131.94
CORN 3.05% 240,33
RYE 25.62 108.86
BARLEY A25.43 116.25
RICE 0.08 518.49
CHICK PEA 164.24 338
DRY BEAN 39.45 409.18
LENTIL 2g82.81 251.056
POTATO 72.96 126.89
ONION 109.45 121.72
GREEN PEPPER 1.77 276.84
TOMATO 132.2 145.9
CUCUMBER 0 0
SUNFLOWER 0 0
OLIVE 6.17 248 .82
GROUNDNUT 8.78 821.95
SOYBEAN 0 o]
SESAME 1.44 964 .98
COTTON 336.59 1253.79
SUGAR BEET 5311.8 158.14
TOBACCO 64.51 2407. 38
TEA 0 0
CITRUS 2486 .27 148.09
GRAPE 12.9 199.12
APPLE 71.08 151.55
PEACH 5.61 251.05
APRICOT 132.29 327.32
CHERRY 0 0
WILD CHERRY G.49 526.76
MELON 39.79 130.02
STRAWBERRY 0.47 286.03
BANANA 0 0
QUINCE 0.88 206.13
PISTACHIO 3.27 2887.84
HAZELNUT 5.83 965.29
SHEEP-MEAT 80 1285.18
SHEEP-MILK 0.01 295.71
SHEEP-WOOL 35.77 2545.74
SHEEP-HIDE 0 0
GOAT-MEAT 20.17 1176.28
GOAT-MILK 0.01 285.71
GOAT-WOOL 1.1 574.51
GOAT-HIDE 3.83 1000
ANGORA-MEAT 0 0
ANGORA-MILK 0.01 285.71
ANGORA-WOCL 2.3 5081.48
ANGORA-HIDE 0 0
BEERF 26.62 1117.73
COW~-MILK 5.78 285.71
COW-HIDE 0.72 1139.99
BUFALO-MEAT ¢ 0
BUFALO-MILK 0.01 295.71
BUFALO-BIDE 0.26 1075.17
POULTRY~-MEAT 4.45 677.986
EGGS 54.61 521.25

IMP-Q iMp-p
{.00C Ton) (%/Ton)
835.99 203.82
135. 31 183.589
0 0
571.22 184.8
130.84 288.39
0 0

§] 0

0 0
1.73 232.22°

0 0

0 0

0 0

0 0

0 0

4] 0

0 Q
745.23 958.02
+ 0 0
8.84 4275.33
4.58 181.33

0 G

¢} 0

0 0

0 Q

g0 0

0 0

0 0

0 0

Q 0

0 0

4] G

0 0

0 0

Q 0

4] 0

0 0

0 0
20.22 8253.15
8.5 1737.29
0.09 1801.47

0 0

0 0

0.18 1372.13

0 0

0 0

Q 0

0 0

0.768 15g4.12
35.29 1005.886
3.52 2794.23

0 0

0 0

0 ¢

0 0

1

.22 602. 34

poo



TABLE IV.30:

QUANTITY
LAND (.000 Hectars)
DRY-EITH 163955.58
DRY~-GOOD 11812.02
IRR-EITH 31897.4
IRR~-GOOD 1123.8
TREE 2273
PASTURE 21000
LABOR (.000 Hours/TL/Hour)
LABOR-14Q 3082941 175
LABOR-2Q 2082841 178
LABOR-3Q 3082941 1756
LABOR-4Q 3082941 175
TRACTOR (.000 Hours/$/Hour)
TRACTOR-1Q 228348 5.14986
TRACTOR-2Q 228348 5.198
TRACTOR-3Q 228348 5.1896
TRACTOR-4Q 228348 5.188
FERTILIZERS (Ton/$/Kg)
NITROGEN 998384 0.19801
. PHOSPHATE 574728 0.20348
LIVESTOCK (.000 Heads)
SHEEP 40391
GOAT 11127
ANGORA 1973
CATTLE 12410
- BUFFALO 544
MULE 2062
POULTRY 60472

RESQURCE AVAILABILITY AND PRICES(1884)
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Note: I=zIrrigated, D=Dry

TABLE IV.30: RESOURCE AVAILABILITY AND PRICES(1984)

SEED (TL/Kg) -

WHEAT | 89
CORN 100 -
RYE 61 !
BARLEY 65
RICE 160 )
CHICK PEA 150 |
DRY BEAN 194 -

 LENTIL 82
POTATO 100 .
ONION 1186 L
GREEN PEPPER 2 -
TOMATO 5 -
CUCUMBER 5092.5 i
SUNFLOWER 95
SUGAR BEET 442.5 , ,
GROUNDNUT 356 |
SOYBEAN 140 -y
SESAME 240 E
COTTON 85 . _
TOBACCO 0.09 L
MELON 1774.4 . E
ALFALFA 700 |
FODDER 160 |

INVESTMENT COSTS (TL/Ha) 5184 =0
OLIVE-D 129600 H
TEA-~-D 25320 -
CITRUS-I 19803 L
GRAPE-D 22343 1
GRAPE-T 20321 -
APPLE-1I 56039 K
PEACH-1T - 31052 g
APRICOT-I 39347 1
CHERRY~1I 34888 |
WILD CHERRY-I 240300 -
STRAWBERRY-I ‘ 378328
BANANA-T 33074 -
QUINCE-I 10368 .
PISTACHIO-D 10368
HAZELNUT-D | 6000 ~

Seed prices for cucumbers and melons are TL/.000 seedlings
Exchange Rate is 1U5%=365.65 TL
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TABLE IV.31:

DOMESTIC AREA, YIELDS,

PRODICTION AND FARMGATE

PRICES
(TL/Kg)

RYIELD
1979=1

TRICES(1885)

CHICK FEA
DRY BEAN
LENTIL
POTATO
ONION

GREEN PEPPER

TOMATO
CUCUMBER
SUNFLOWER
OLIVE
GROUNDNOUT
SOYBEAN
SESAME
COTTON
SUGAR BERT
TOBACCO
TEA

CITRUOS
GRAPE
APPLE
PEACH
APRICOT
CHERRY
WILD CHERRY
MELON
STRAWBERRY
BANANA
QUINCE
PISTACHIO
HAZELNUT
ALFALFA
FODDER

PRODUCTICN AREA YIELDS
(.000 Tons){.000Ha) (Ton/Ha)
13538.581 B710.74 2.017
1819.7  281.386 £.823
552.08 291.06 1.897
B202.29 2063.84 3.005
162 35.82 4.522
506.67 316.19 1.602
71.09 B82.78 1.132
8962.46 881.12 1.092
4100 253.15 16.186
1270 65.91 18.27
725 36.58 19.822
4800 116.21 42.1686
780 3z2.21 24.217
1002.063 930.03 1.077
800 477.286 1.257
53 20.34 2.901
125 38.89 3.214
45 40.72 1.105
828.77 £E55.74 1.481
8830.37 260.32 37.763
164,28 177.4 0.926
624.08 108.86 5.681
g482.5 58.27 16.862
3300 584.56 5.845
1800 261.44 7.268
200 26.45 7.562
170 44 .76 3.798
130 22.41 5.8
85 15.2 5.593
5500 308.75 17.93
33.5 4.99 6.708
36 1.45 24.808
£8 7.88 8.647
35 67.45 0.519
180 344 .58 0.522
1573.58 169.19 9.301
1376.53 565.34 2.435
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PRODUCTS PRCDUCTION STOCK YIELDS  PRICES RYIELD
(000 Tons) (000 Heads)(Kg/Head)(TL/Kg) 1979=1 "

SHEEP-MEAT 304.55 40391 7.54 441.49 1.02867
SHEEP-MILK 984.03 40391 24,362 1586 1.0173 -
SHEEP-WOOL 50.87 40391 1.259 802 0.9775
SHEEP-HIDE 37.92 40381 0.938 989.64 2.4141
GOAT-MEAT - T4.47 11127 -6.683 351.17 0.977
GOAT-MILK 420.04 11127 37.748 i66 G.2987
GOAT-WOOL 6.58 11127 0.592 431  0.971b
GOAT-HIDE 4.75 11127 0.427 333.88 1.5348
ANGORA-MEAT 3.586 1873 1.805 367.78 1.018
ANGORA-MILK 27.71 1873 14.043 156 0.8377
ANGORA-WOOL 3.22 1973 1.831 3357 1.031
ANGORA-HIDE .25 1873 0.124 289.64 1.5188
BEEF 309.67 12410.08 24.953 381.81 0.989835
COW-MILK 2727.25 12410.08 219.761 13§ 1.0102
COW-HIDE £3.25 12410.08 5.087 260.73 1.5376
BUFALO~-MEAT 18.73 544.186 36.255 371.55 1.1093
BUFALO-MILK 156.01 544,16 286.8687 135 1.0056
BUFALO-HIDE 2.86 544 .16 5.247 260.73 1.7809
POULTRY-MEAT 149.19 B66613.46 2.24 476 .34 1
EGGS 358.99 66613.46 5.389 480 1.1872
TABLE IV.33: TRADE OF PROCESSED PRODUCTS(1885)
WHEAT TOMATO SUNFLOWER OLIVE TEA GRAPE HAZELNUT
FACTOR 1.177 5 3 5 5.25 4 2.2

TPRICE 141.57 443 .36 812.66 1106.39 2311.29 572.74 2293.é3
TRADEQ 258.33 73.71 -66.61 -3.03 1.83 80.73 70




(.000 Ton)
WHEAT 268. 92
CORN 10.51
RYE 1,74
BARLEY 243.76
RICE 0.09
CHICK PEA 194 .62
DRY BEAN 19.62
LENTIL 125.7
POTATO - 11.19
ONION 131.31
GREEN PEPPER  2.08
TOMATO 158,82
CUCUMBER 0
SUNFLOWER 46,03,
OLIVE 1.05
GROUNDNUT 5.06
SOYBEAN 0
SESAME 0
COTTON 390.26
SUGAR BEET  2803.88
TOBACCO 390 .87
TEA 0
CITRUS 201.73

. GRAPE 14.99
APPLE 69.93
PEACH 5. 64
APRICOT 77.15
CHERRY . 0
WILD CHERRY 0.35 -
MELON 52.16
STRAWBERRY 0.39
BANANA 0.02
QUINCE 0.98
PISTACHIO 8.16

. HAZELNUT 0.72
SHEEP-MEAT 80
SHEEP-MILK 0.03
SHEEP-WOOL 45.3
SHEEP-HIDE 0
GOAT-MEAT 17.21
GOAT-MILK 0.01
GOAT-WOOL 1.19

. GOAT-HIDE ' 4.86
ANGORA-MEAT 0
ANGORA-MILK 0.01
ANGORA-WOOL 1.98
ANGORA-HIDE 0
BEEF 6.87
COW-MILK 7.63
COW-HIDE 0
BUFALO-MEAT 0.03
BUFALO-MILK 0.02
BUFALO-HIDE 0.84
POULTRY-MEAT ~ 2.05
EGGS 42.78

- B31.

1091.08

.82
297.3
133.36
0
477.13
28
82
0
0
47
85
59
0
184.01
192.26
143.31
227.8

. 234.85

T17.

1020.
183.
2523.

Q.

594.83
93.31
239.22
875.53
221.16
2174.95
1131.79
1205. 39
432.86
2577 .37
0

- 1187.82

432.86
588.26
1174.73
0
432.86
4684.21
0
1091.08
432.86
0

432.88

1174.73

1171.64
471.75

IMP- Q © IMP- p
(.000 Ton) {($/Ton}
731.43, AB8G .84
102.56 ~ 216.838

S 0
111.96 - 175.34
131.85 271.38

Q- .0
0 0

It 0

8.69 208.¢€1

- Q0.4 100 . 47

g ' 4]

0 O

a 0
1.28 6555.88
Q G

0 4
6898.7 352.52
0 g
15.38:..4451.31
12.42 224 .59 .

0 . 0 EY

0 0

0 , 0
i.01 300G.3
g 0

0 4]

0 0

4] 0

4] 0

Q 0

"0 0

¢ 0
G Q-

0 Q

0 0
1.086 1522.3
S}, 0
20.48 5362.2
8.84 1613.24
g 0

G 0

g 0
0.57 1423.34
Q 0

Q 0

0 g

0 0
37.71 1586.41
98.83 £36.98
4.71 2792.05
0.05 1552.897
0 0
2.4 1423.34

- g .- Q0
2.22 889.42
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TABLE IV.35: RESOURCE AVAILABILITY AND PRICES(iSBS)

QUANTITY PRICE
LAND (.000 Hectars)
DRY-EITH - 16855.58
DRY~GOOD 11812.02
IRR-KITH 3256.2
IRR~-GOOD 1153.2
TREE 2302
PASTURE -~ = 21500
LABOR (.000 Hours/TL/Hour)

: LABOR-1Q 3085000 250
LABOR~-2Q 3085000 250
LABOR~-3Q 30850090 250
LABOR-44Q 3085000 250

TRACTOR (.000 Hours/$/Hour)
TRACTOR-1Q 239501 5.174
TRACTOR-2Q 238501 5.174
TRACTOR-3Q 239501 5.174
TRACTOR~4Q 239501 5.174

FERTILIZERS (Ton/$/Kg)

NITROGEN 920568 0.23455
PHOSPHATE 476013 0.23827
LIVESTOCK (.000 Heads)
SHEEP 40391
GOAT 11127
ANGORA 1973
CATTLE 12410
BUFFALO 544
MULE 2082
POULTRY 60472
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TRBLE IV.35: RESOURCE AVAILABILITY AND PRICES(198!

SEED (TL/Kg)

WHEAT 91
CORN 700
RYE 81
BARLEY | 87
RICE 250
CHICK PEA - | 350
DRY BEAN 452
LENTIL . | - 316
POTATO | o 159
ONION | 174
GREEN PEPPER 2.5
TOMATO 6
CUCUMBER 7613.6
SUNFLOWER 195 ,
SUGAR BEET 647.3
GROUNDNUT 404.9

: SOYBEAN 200

. SESAME 420
COTTON. . 110
TOBACCO 0.13
MELON 1887.2
ALFALFA 1325
FODDER 200

INVESTMENT COSTS (TL/Ha) 8221
OLIVE-D 155520
TEA---D . 31104
CITRUS-I - 23763
GRAPE-D | 26812
GRAPE-I 24386
APPLE-T o 6T247
PEACH-I 37263
APRICOT-I 47216
CHERRY-1I N 41866
WILD CHERRY-I 289081
STRAWBERRY-1I 453994
BANANA-T . o 36689
QUINCE-I =~ .. 12442
PISTACHIO-D 12442
HAZELNUT-D o 8000

‘Nope: I= Irrlgated D=Dry .
' Séed prices.for cucumbers and melons are TL/. 000 seedllngs
Exchange Rate 15 1U88=521. 86 TL . : e
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TABLE 1V.36: DOMESTIC AREA, YIELDS, PRODUCTION AND FARMGATE FRICES(1986)

PRODUGTS ~ PRODUCTION AREA  YIELDS PRICES  RYIELD r
(.000 Tons)(.000Ha) (Ton/Ha) (TL/Kg) 1979-1 |
WHEAT 15131.27 6710.74  2.255 79.5  1.0915 3
CORN 2323.85 277.88  8.363 81  1.7798 i
RYE, 533.68 272.19  1.961  65.24 1.1812
BARLEY 6679.39 2059.53  3.243 64 1.1189
RICE 165 31.78 5.192 339 1 E
CHICK PEA 798  423.17  1.888 284  1.0487
DRY BEAN 71.09  64.05 1.11  465.9  0.7407
LENTIL 1323.77 1106.94  1.196 354  1.0838 -
POTATO 4000  239.7  16.687 85 1.2017 i
ONION 1300  56.94 22.832 64 1.2288
GREEN PEPPER 738  36.02 20.487 248.35 1.2817 }
TOMATO 5000 114.45 43.687 140  1.3497 "
CUCUMBER 750  31.72  23.843 198  1.4171 -
SUNFLOWER  1177.39 996.56  1.181 175  1.029
OLIVE 1010 485.63 2.08 287 '2.2827 -
GROUNDNUT 50 21.1  2.369 414  0.9881 _
SOYBEAN 200  58.08  3.444 161  2.1549 !
SESAME 45  46.27  0.973 704 0.7788 -
COTTON 828.77 482.59  1.682 641.94  1.138
SUGAR BEET 10662.68  281.9  37.825 16 0.9397 ~
TOBACCO 163.81 189.24  0.866 915.83 0.9674 ~
TEA 689.05 136.98 5.03 461.61 0.7973 3
CITRUS 1396  60.75 22.978 150.14 1.0124 o
GRAPE 3000 561.18  5.348 209 1.2143
APPLE 1865 260.15  7.169 122 1.2263 -
PEACH 275  27.04 10.169 208  1.0377 ]
APRICOT 300  44.76  6.702 245  1.6606 |
CHERRY 140 22.95  6.099 248 1.299 1
WILD CHERRY 80  14.84 5.39 188 1.2404 o
MELON 5000 302.11  16.55  109.4  0.9044 SRR
STRAWBERRY 35 4.99  7.008 759.33 1.5909
BANANA 35 1.45 24.219 1156.04  1.5539 m o
QUINCE 75 7.87  9.535 160  1.5495 L
PISTACHIO 30 67.06  0.447 1488  1.2795 B
HAZELNUT 300 341.45  0.879  677.8 0.9763 “ |
ALFALFA 1726.23  184.07  9.378 0 0.9872 )
FODDER 1372.88 558.07 2.46 0  0.815 4
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TABLE IV.37:

ANIMAL STQCK, YIELDS, FRODUCTION AND FAPMGATm PREPEb(IBBS)
o PRODUCTS PRODUCTION  STOCK YIELDS PRICES RYIELD
e B (ooo Tons) (000 Heads)(Kg/Head)(TL/Kg) 1979=1
. SHEEP-MEAT 378.2 48707 7.765 509.12 1.0573
: SHEEP-MILK  1187.52 48707 24.381 181  1.0181
= SHEEP-WOOL 62.3 48707 1.279 1045  0.9928
SHEEP-HIDE 32.95 48707 0.676 1745.13  1.7394
GOAT~MEAT 93.36 13615 6.857  404.97 1.001
GOAT-MILK 511.62 13615  37.578 181  0.9942
GOAT-WOOL 8.6 13615 0.632 584 1.0376
GOAT-HIDE 6.59 13615 0.484 1745.13  1.7425
ANGORA-MEAT 5.77 3117 1.852 = 424.12  1.0445
ANGORA-MILK =~ 47.31 3117  15.177 181  1.0135
. ANGORA-WCOL, 4.56 3117 1.462 3338 0.924
;j ANGORA-HIDE - 0.54 3117 0.173 1745.13 2.1149
E BEEF 339.86 14099.09 24.105 489.54 0.9597
COW-MILK 3074.05 14099.09 218.032 156  1.0023
COW-HIDE ~ 58.51 14099.09 4.15  461.84 1.252
BUFALO-MEAT 24.81 758.22 32.724 476.38 1.0012
BUFALO-MILK 219.1 758,22 288.969 156  1.0135
BUFALO-HIDE 2.67 758.22 3.521 461.61  1.1815
POULTRY-MEAT 143.31 63986.95 2.24  605.36 1
EGGS 335.07 £3986.95 5.236 620  1.1833
1 TABLE IV.38: TRADE OF PROCESSED PRODUCTS(1988)
WHEAT TOMATO SUNFLOWER OLIVE TEA GRAPE HAZELNUT
FACTOR  1.177 5 3 5 5.25 4 2.2
TPRICE 153.94 413.92 556.34 858.07 1927.28 728.18 2619.34
TRADEQ 178.27 100.83 -29.15 16.31 0.76 108.18 120
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TABLE 1IV.39: FOREIGN TRADE QUANTITIES AND FRICES(18886)

i3

EXP-Q EXP-P IMP-Q  IMP-P
(.000 Ton) ($/Ton) (.000 Ton) ($/Ton) r

WHEAT 16.17 96.18  788.17  146.57
CORN 7.27 101.43  190.61 183.4 -
RYE 1.33  178.28 0 0 !
BARLEY 64.6  92.69 o 0 =
RICE 0 0 141.14  205.87
CHICK PEA 253.75  336.4 0 0 r
DRY BEAN 16.85 507.03 0 0 -
LENTIL 251.84  446.26 0 0
POTATO 8.42  120.97 0.37  297.36 -
ONTON 164.5 64 .44 0 0 1
GREEN PEPPER  2.86  357.63 0 0
TOMATO 165.75  140.57 0 0 )
CUCUMBER 0 0 0 0
SUNFLOWER 0 0 0 0 -
OLIVE 1.21  517.82 0 0
GROUNDNUT 2.22  701.25 0.02 893.84
SOYBEAN 0 0 413.36 931.69
SESAME 0 0 7.63  910.64
COTTON 594.26 739.89 104.53 +1286.05
SUGAR BEET '82.29  108.07 13.64 95.49
TOBACCO 60.27 2594.09 0 0
TEA 0 0 0 0
CITRUS 201.04 175.21 14.77  174.18
GRAPE 15.45  192.51 6.24 32259
APPLE 54.99  139.78 0 . 0
PEACH 5.27 196.93 0 0
APRICOT 116.02  282.75 0 0
CHERRY 0 0 0 0
WILD CHERRY 0.45  459.39 0 0
MELON 37.95 157.01 0 0
STRAWBERRY 0.51  442.1 0 0
BANANA 0 0 0 0
QUINCE 1.28 218.09 0 0
PISTACHIO 6.61 2557.08 0 0
HAZELNUT 0.25 1880.64 0 0
SHEEP-MEAT  164.81 1063.33 9.99 1434.39
SHEEP-MILK 0.02  434.07 0 0
SHEEP-WOOL 34 1723.37 24.04 5142.67
SHEEP-HIDE 0 0 28.45 1912.68 N
GOAT-MEAT 16.12 1207.68 0 0
GOAT-MILK 0.01  434.07 0 0 :
GOAT-WOOL 2.05 666.55 0 0
GOAT-HIDE 0 0 0 0 -
ANGORA-MEAT 0 0 0 0 .
ANGORA-MILK 0.01  434.07 0 0
ANGORA-WOOL 2.03 3446.74 0 0
ANGORA-HIDE 0 0 0 0
BEEF . 3.52 1439.05 29.51 1435.82 '
COW-MILK 7.29  434.07 67.59 1273.48 B
COW-HIDE 0 0 6.83  3093.1 h
BUFALO-MEAT 0 0 0 0 .
BUFALO~MILK 0.01 434,07 0 0 : |
BUFALO-HIDE 0 0 3.46 2185.22 =1
POULTRY-MEAT  2.36 1124.41 0 0 |

EGGS 21.44  415.78 0 0 -

S S
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TABLE 1V.40: RESOURCE AVAILAEBILITY AND PRICES(1386})

QUANTITY PRICE
LAND {.000 Hectars) ‘
DRY~-EITH 169855.586
DRY-GOOD 11812.02
IRR-EITH 3315
e IRR~-GOGOD 1182.6 -
- TREE - 2304
- PASTURE 21748
LABOR (.000 BHours/TL/Hour)
LABOR-1Q 3085000 312.5
LABCR-2Q 34385000 312.5
LABOR-3Q 3085000 312.5
LABCOR-4Q 3685000 312.5
TRACTOR (.000 Hours/$/Hour)
TRACTOR-19Q 251295 6.248
TRACTOR~2Q 251295 6.248
TRACTOR~-3Q 2512395 6.248
TRACTOR-4Q 251295 6.248
FERTILIZERS {Ton/$/Kg) .
NITROGEN 853181 0.25424
PHOSPHATE 518877 0.24219
- LIVESTOCK (.000 Heads)
SHEEP 48707
GOAT 13615
ANGORA 3117
CATTLE 14099
BUFFALO 758
MULE 20862
POULTRY

633887
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TABLE IV.40: RESOURCE AVAILABILITY AND PRICES(1986) ;
QUANTITY PRICE ]
SEED (TL/Kg) | -
WHEAT 122
CORN 800 2
RYE - 109 .
BARLEY 113
RICE 275 -
CHICK PEA 400 |
DRY BEAN 5186
LENTIL 550 )
POTATO 200
ONION 232 .
GREEN PEPPER 3 .
TOMATO 8 ~
CUCUMBER 16529.8 | )
SUNFLOWER 250
SUGAR BEET 941.6 , .
GROUNDNUT 578
SOYBEAN 280
SESAME . 600
COTTON 180 .
TOBACCO 0.26 .
MELON 2000
‘ ALFALFA 1400
FODDER 250
INVESTMENT COSTS (TL/Ha) 7465
OLIVE-D 186624 }
TEA--~D 37325
CITRUS-I 28516
GRAPE-D 32174
GRAPE-I 29263 .
APPLE-I - 80696 N
PEACH-I 44715 :
APRICOT-1I 56659 A
CHERRY-1 501239
WILD CHERRY-I 346897 -
STRAWBERRY-T 544793
BANANA-T 47626
QUINCE-I 14930 -
PISTACHIO-D 14930
HAZELNUT-D 6000 -

Note: I=Irrigated, D=Dry
Seed prices for cucumbers and melons are TL/.000 seedlings .
Exchange Rate is 1US$=672.18 TL
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DRY~GOOD
DRY-EITH
IRR-EITH
A-WHEAT-
A-CORN--
FALLOW
LABOR-1Q
LABOR-2Q
LABOR-3Q
LABOR-4Q
ANIMAL-1Q
ANIMAL~-2Q
ANIMAL~3Q
ANIMAL-4Q
NITROGEN
'PHOSPHATE
S~WHEAT
WHEAT
F-WHEAT
S~CORN
CORN
F~CORN

DRY-GOOD
DRY-EITH
IRR-EITH
IRR-GOOD
A-CORN~--
A-RYE---
A-RICE--
FALLOW
LABOR-1Q
LABOR-2Q
LABOR-3Q
LABOR-4Q
ANIMAL-1Q
ANIMAL-2Q
ANIMAL-3Q
ANIMAL-4Q
NITROGEN
PHOSPHATE
S-CORN
CORN
F-CORN
S-RYE
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DRY-GOOD
DRY-EITH
iRR-EITH
A-BARLEY
FALLOW
A-CHKPEA
A-DREEAN
LABOR-1Q
LABOR~2Q
LABOR-3Q
LABCR-4Q
ANTMAL-1Q
ANIMAL-2Q
ANTMAL-3Q
ANIMAL-4Q
NITROGEN
PHOSPHATE
S-BARLEY
BARLEY
F-BARLEY
S-CHICKPEA
CEICK-PEA
F-PULSES
S-DRY-BEAN
DRY-BEAN

i68.
20.

[+
o

=

w
= LaY . - .
OO OO K ONO

[av]
-3

[y]
2]
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TABLE IV.41:

BASIC PRODUCTION COEFFICIENTS (1979-

1886) {(cont.)

DRY-GOOD
IRR-EITH
DRY-EITH
A-LENTIL
A-POTATO
A-ONION-
A~GRPEPR
LABOR-1Q
LABCR~-2Q
LABOR-3Q
LABOR-4Q
ANTMAL-1Q
ANIMAL-2Q
ANIMAL-3Q
ANIMAL-4Q
NITROGEN
PHOSPHATE
S~-LENTIL
LENTIL
F-PULSES
S-POTATO
POTATO
S-ONOIN
ONION
8-GR-PEFPPR
GR-PEPPER

316.7

oo
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. ¢ LW
coMNHROC

187,
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O
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TABLE IV.41: BASIC PRODUCTION COEFFICIENTS (1979-1886} (cont.)

INPUTNACTIVITY STOMATI SCUCUMI SSUNFLD SSUNFLI SGRNUTI
IRR-EITH 1 1 0 1 1
DRY-EITH 0 G 1 0 0
DRY-GOOD 0 G 1 0 0
IRR-GOOD 0 Y 0 g 1
A-TOMATO 1 0 0 0 0
A-CUCUMB 0 1 0 0 0
A-SUNFLR 0 0 1 1 0
A-GRDNUT 0 0 0 0 1
LABOR-1Q 126.8 41 35.2 41.8 59
LABOR-2Q 728.8 262.9 = 132.1 104.7 304
LABOR~3Q ' 1067.4 948.4 21.3 21.9 363.3
LABOR-4Q 105.3 34 : 0 8 371.5
ANIMAL-1Q 57 41 34 38 57
ANIMAL~2Q 54 19 17 10 75
ANIMAL-3Q 122 95 18 0 8
ANTMAL~-4Q 42 34 0 8 39
NITROGEN 118 80 30 40 50
PHOSPHATE 75.5 30 30 40Q 50
5-TOMATO 2687 0 0 0 0
TOMATO 32.387 0 0 0 0
S~-CUCUMBER Q 5.5 0 0 0
CUCUMBER 0 16.687 0 O 0
S~SUNFLWER 0 0 10 11.5 &
SUNFLOWER 0 0 1.148 1.7 0
S—-GROUNDNT G G 0 0 100
GROUNDNUT 0 g 0 o 2.397
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TABLE IV.41: BASIC PRODUCTION COEFFICIENTS (1879-1986) (cont.) L
INPUT\ACTIVITY SSEEANI  SSESAMI  SCOTTNI  STOBACD SMELOND '
IRR-EITH 1 1 1 0 0 -
IRR-GQOD 0 Q 1 0 0 -
DRY-GOOD 0 0 0 1 0
DRY-EITH 0 0 0 1 1 7
A-SBEAN- 1 0 0 0 0
A-SESAME 0 1 0 0 0
A-COTTON 0 0 i 0 0 .
A-TOBACO 0 0 0 1 0
A-MELON- 0 0 0 0 1
LABOR-1Q 0 0 41 28 11.7
LABOR-2Q 0 188.3 317.8 476.5 28.5 -
LABOR-3Q 142.3 111.8 421.6 862.2 353.8
LABOR-4Q 257.7 58.9 403.7 378.2 83.5
ANIMAL-1Q 0 0 41 26 10 1
ANTMAL-2Q 0 54.5 121 90 26
ANIMAL-3Q - 50.2 21.5 64 15 96 pr |
ANTMAL-4Q 61.8 42 41 20 0 L
NITROGEN 60 120 160 28 30
PHOSPHATE .0 40 100 21 20
S~-SOYABEAN 15 0 0 0 0
SOYABEAN 2.1 0 0 0 0 o
S-SESAME 0 70 0 0 0
SESAME 0 1.248 0 0 0 :
S-COTTON 0 0 75 0 0
COTTON 0 0 1.479 0 0
S~-TOBACCO 0 0 0 200000 0
TOBACCO 0 0 0 0.88948 0
S~MELON 0 0 0 0 6.9
MELON 0 0 0 0 10.4



IRR-EITH 1 1 0 1 0
DRY-GOOD 0 0 1 0 0
DRY-EITH 0 0 1 0 0
A-MELON- 1 0 0 0 0
A-ALFALF 0 1 0 0 0
A-FODDER 0 0 1 0 0
A-SRBEET 0 0 0 1 0
PASTURE 0 0 0 LQ 1
LABOR-1Q 42 0 15 43.4 3
LABOR-2Q 173.7 85 40.5 470.8 8
LABOR-3Q 320.3 185.5 68.5 1846 4
LABOR-4Q 16 0 0 362.9 2
ANIMAL-1Q 42 0 15 41.7 0
ANIMAL-2Q 58 50 35 28.9 0
ANIMAL-3Q 98 33 20 58.7 0
ANTMAL-4Q 16 0 0 89.3 0
NITROGEN 54 10 30 153 .4 0
PHOSPHATE 63 10 0 144.9 0
S-MELON 4.5 0 0 0 0
MELON 18.3 0 0 ' 0 0
S-ALFALFA 0 15 0 0 0
F-ALFALFA 0 5 0 a 0
ALFALFA 0 9.5 0 0 0
S-FODDER 0 8 30 0 0
FODDER : 0 0 4 0 0
F-FODDER 0 0 1.5 0 0
S-SUG-BEET 0 0 0 10 )
SUG-BEET 0 0 0 40.25 0
PASTFEED 0 0 0 0 0.22

TABLE IV.41: BASIC PRODUCTION COEFFICIENTS (1979-1986) (cont.)

INPUT\ACTIVITY OLIVE-D TEA---D  CITRS-I -GRAPE-D GRAPE-I
TREE 1 1 1 1 1
A-OLIVE- 1 0 0 0 0
A-TEA--- 0 1 0 0 0
A-CITRUS 0 0 1 0 0

= A-GRAPE- 0 0 0 1 1

,ﬁ | LABOR-1Q 42.8 12 711.7 158 .7 203.9
LABOR-2Q 36.1 74 368.86 185.5 279.2
LABOR-3Q 1.9 55 190 347 417.3
LABOR-4Q 139.6 15 §15.3 77.9 162.4
ANTMAL-1Q 30.4 0 45.8 0 39
ANIMAL-2Q 30.4 2 0 55 79
ANIMAL-3Q 0 0 0 44 37
ANIMAL-4Q 19 0 45.6 28 52
NITROGEN 7.8 25.9 152 25 50
PHOSPHATE 5.7 7.5 152 40 80
OLIVE 0.911 0 0 0 0
TEA 0 6.309 0 0 0
CITRUS 0 0 22.696 0 0
GRAPE 0 0 0 3.829 4.98
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TAELE IV.41: BASIC PRODUCTION COEFFICIENTE (1378-1886) (cont.)

INPUT\ACTIVITY APPLE-I PEACH-I  APRIC-I CHERR-I WCHER-I :
__________________________________________________ "
TREE 1 1 1 1 1
A-APPLE- 1 0 0 0 0 g
A-PEACH- 0 1 0 0 0 h
A-APRICO 0 0 1 0 0
A-CHERRY 0 0 0 1 0 ,
A-WDCHER 0 0 0 0 1 ]
LABOR-1Q 69.9  103.9  107.2  256.5 85.1
LABOR-2Q 101.2 63.4  419.3 1365.7 340
LABOR-3Q 220.6  632.5  234.1 58  1151.3
LABOR-4Q 112.6  101.9 40 30 30 b
ANIMAL-1Q 0 0 0 137 0
ANTMAL-2Q 61.6 0 181 172 244
ANTMAL-3Q 74.8 77 9 0 28 .
ANIMAL-4Q 23.8 39.3 0 0 0
NI1TROGEN 15.8 ' 6.2 40 50 50
PHOSPHATE 30.8 23.1 50 40 80
APPLE 5.846 0 0 0 0 |
PEACH 0  9.799 0 0 0
APRICOT 0 0  4.035 0 0
CHERRY 0 0 0  4.895 - 0 .
WILDCHERRY 0 0 0 0  4.345

INPUT\ACTIVITY STBER-I BANAN-I  QUINC-I PISTA-D HAZEL-D

___________________________________________________________________ " 3
TREE 1 1 1 1 1 it
A-SBERRY 1 0 0 0 0 o -
A-BANANA 0 1 0 0 0 ,
A-QUINCE 0 0 1 0 0
A-PISTAC 0 0 0 1 0 -
A-HAZELN 0 0 0 0 1
LABOR-1Q 102.4 86 £6.8 159 113 P
LABOR-2Q 1580.86 894 161.5 18 113 B
LABOR-3Q 77.5 285 159.4 170 591
LABOR-4Q 281 872.5 165.4 154.4 113 B
ANIMAL-1Q 0 0 0 120 0
ANIMAL~-2Q 8.8 0 93.5 18 0 -
ANIMAL-3Q 8.1 0 0 10 10 -
ANTMAL-4Q 31.5 127 22.86 0 0
NITROGEN 24,8 400 27.5 0 130 _
PHOSPHATE 0 240 55 20 1.7
STRAWBERRY 4.405 0 0 0 0 . B
BANANA 0 15.585 0 0 0
QUINCE 0 0 6.153 0 0 -
S-PISTACHI 0 0 0 15 0 B
PISTACHIO 0 0 0 0.3498 0 f
HAZELNUT 0 0 0 0 0.9 -
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INPUT\ACTIVITY SHEEP  GOAT ANGORA  CATTLE  BUFFALO
LABOR 11.53  10.53 10.2 120 120
ANIMAL 0 0 0 38 52
TENE ‘ 115.6  119.5 147.7  436.2  549.7
TPAST 8 8 8 8 8
TGRCONOIL 32 30 30 40 40
TGROTL 26 26 26 32 35
TOIL 1 1 1 1 1
TSTRAW 10 10 8 12 12
TFODD 4 4 2 8 5
SHEEP-MEAT 7.34 0 0 0 0
SHEEP-MILK 23.95 0 0 0 0
SHEEP-WOOL 1.29 0 0 0 0
SHEEP-HIDE 0.389 0 0 0 0
GOAT-MEAT 0 6.85 0 0 0
GOAT-MILK -0 37.8 0 0 o
GOAT-WOOL ¢ 0.809 o , o 0
GOAT-HIDE 0 0.278 Q 0 0
ANGOR-MEAT 0 0 1.773 0 0
ANGOR-MTILK 0 0 14.975 © g 0
ANGOR-WOOL 0 0 1.582 0 0
ANGOR~HIDE 0 0  0.0828 "0 0
BEEF 0 0 0 25.11 0
COW-MILK 0 0 0 217.54 0
COW-HIDE 0 0 0  3.315 0
BUFAL-MEAT 0 0 0 0 32.68
BUFAL-MILK 0 0 0 0 285.2
BUFAL-HIDE 0 0 0 0 2.98

INPUTNACTIVITY MULE POULTRY
LABOR 78 5
ANIMAL 120 0
TENE 347.5 25
TPAST 10 4
TGRCONOIL 10 72
TGROIL 5 65
TOIL 1 4
TSTRAW 10 5
TFODD : 4.5 0
POLTR~MEAT 0 2.24
EGGS G 4.501
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TABLE 1V.42: FEED SUFFLY COEFFICIENTS OF BY-PRODUCTS(1879-1986) L
PRODUCT CONCENTRATE  OIL SEED ENERGY 1
WHEAT 0.15 0.50

RYE 0.10 0.24

BARLEY 0.15 0.60

SUG-BEET 0.05 0.60

SUNFLOWER 0.26 0.53

GROUNDNUT 0.10 0.56

COTTON 0.40 0.58

SOYBEAN 0.20 0.88

F-WHEAT 0.13

F~CORN 0.15

F-RYE 0.17

F-BARLEY 0.23

F-PULSES 0.19

F-ALFALFA 0.30

F-FODDER 0.40

ALFALFA 0.30 '

FODDER 0.40

TABLE IV.43: INPUT REQUIREMENTS FOR HARVESTING
AND FEEDING STRAW(1979-1988)

INPUT HOURS /Ha
LABOR-1Q 8.
LABOR-2Q 3.
LABOR-3Q 25,
LABOR-4Q 5.
TRACTCR-3Q 1.

TABLE IV.44: ENERGY REQUIREMENTS
PER YIELD UNIT(1979-1988)

SHEEP-MEAT 1
SHEEP-MILK 0
GOAT-MEAT 1
GOAT-MILK 0
ANGOR-MEAT 2
ANGOR-MILK 0
BEEF 1.
COW-MILK -0
BUFAL-MEAT 2
BUFAL-MILK 0
POLTR-MEAT 2
EGGS 3
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(Kg./Head){1979-1986)

E ' TABLE IV.45: ABSOLUTE FEED REQUIREMENTS
&

SHEEP 95
GOAT 94
E ANGORA 102
CATTLE 290 .
BUFFALO 340.
E MULE 280 .
: POULTRY 10.
E TABLE IV.46: ENERGY SUPPLY AND MINIMUM SHARES
IN FEED OF GRAIN(1979-1986)
g GRAINS ENERGY MINIMIUM
| SUPPLY SHARE %
WHEAT 6.72 0.30
CORN 0.78 0.11
RYE 0.865 0.04
BARLEY 0.71 0.51 ‘

- PRODUCTS PROCESSING PROCESSING

FACTOR(%) COST(s/Ton)

WHEAT 0.85 47.95
CORN 0.90 44 .55
RYE 0.8%0 43.15
BARLEY 0.85 0
RICE 0.80 89.77
SUNFLOWER 0.33 290.18
OLIVE 0.20 290.18
SOYABEAN 0.18 290.18 ?
SESAME 0.40 290.18
SUG-BEET 0.11 98.50
TEA 0.19 241.42
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TABLE 1IV.48: DEMAND PRICE AND INCOME ELASTICITIES
(1978-1986)

PRCDUCTS PRICE ELASTICITY INCOME ELASTICITY
WHEAT -0.337 0
CORN ~-0.3 0
RYE -0.2 0
BARLEY -0.25 0
RICE -0.2 C.38
CHICK PEA -0.31 G.6

, DRY BEAN -0.31 0.8

| LENTIL ~-0.31 0.6
POTATO -0.2 0.3
ONION -0.188 0.8
GREEN PEPPER -0.189 0.6
TOMATO -0.188 0.6
CUCUMBER -0.189 . 0.6
SUNFLOWER -0.302 0.8
OLIVE ~-0.305 c.8
GROUNDNUT -0.305 G.6
SOYBEAN -0.3056 0.8
SESAME -0.305 0.8
COTTON -0.3 0.5
SUGAR BEET -0.303 *0.8
TOBACCO -0.3 0.5
TEA -0.5 0.5
CITRUS -0.197 0.75
GRAPE -0.13 0.1
APPLE -0.14 0.8
PEACH ~-0.14 0.8
APRICOT -0.14 G.8
CHERRY -0.14 0.8
WILD CHERRY ~0.14 6.8
MELON ~0.189 0.6
STRAWBERRY -0.14 0.8
BANANA ~-0.14 .8
QUINCE ~0.14 0.8
PISTACHIO -0.4 0.5
HAZELNUT ~0.4 0.5
SHEEP-MEAT -0.5 1.2
SHEEP-MILK ~0.3 0.85
SHEEP-WOOL ~0.2 1.18
SHEEP-HIDE -0.365 1.18
GOAT-MEAT -0.5 1.2
GOAT-MILK -0.3 0.95
GOAT-WOOL -0.2 1.18
GOAT-HIDE ~0.365 1.18
ANGORA-MEAT -0.5 1.2
ANGORA-MILK -0.3 0.85
ANGORA-WOOL ~-0.2 1.18
ANGORA-HIDE -0.365 1.18
BEEF ~0.365 0.45
COW-MILK -0.5 1.75
CCW-HIDE -0.365 1.18
BUFALC-MEAT -0.5 0.45
BUFALO-MILK -0.5 1.75
BUFALO-HIDE -0.365 1.18
POULTRY-MEAT ~0.605 0.9
EGGS . =0.8 ¢.85

i
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V. TASM DATA PREPARATION MODULES

This manual provides a descriptica of the various prograa modules
that have ©BDeen written to facilitate the wuse of the TASM - Turkey:
pgricultural Model on iBM-PC Compatible sicro-computers. The modules are
essentially menu driven programs to be integrated into spread sheets that
are commercially available. It is assumad that the user is familiar with
the disk operating system and its file managem2nt capabilities; there-
fore, no attempt will be made to provide detailed explanations for sav-
ing, retrieving, renaming and deleting data and progras files. The de-
scriptions to be provided will be strictly reserved for the four pragram

nodules and the menus associated with each. ¥
The four modules are: s
1. The DATABASE Module: This module is designsd to allow the

user to enter and edit the annual raw data and to transform thea into the
form reguired by the nonlinear programming packages used in solving the
model, The process of transformation is done automatically by the pro-
gram: All the user needs to do is to eantar the raw data into the appro-
priate windouws.

2. The BASEin Hodule: This module is designed to allow the
user to entsr and edit data directly +from the keyboard into the file to
be used as input into the programming package for obtaining a base solu-
tion and/or incorparate the data prepared in the DATABASE module for this
purpase.

3. The POLICYIin Hodule: This module is designed to allow the
user to enter and edit fros the keyboard directly into the file to be
used as input into the programming package for obtaining solutiens for
different policy scenarios after obhtaining a consistent solution that
replicates the observed patterns of resource allocation in the base year.

I, The FORECAST Hodule: This module is designed to farecast
the future values of selected variables of the prograsming model, to be
used essentially in policy simulation runs and in model evaluation anal-
yses.

The access to all of the modules is achieved by loading the
appropriate spread sheet into meaory and retrieving a special file named
INIT.#. This file has an auto-execute macro prograsm which brings a menu
to the scresn, allowing the user to choose the appropriate module te be

TASH DATA PREPARATION MODULES
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loaded into the wmemory. The menu is self-explanatery, containing names
consistent with the program modules. The initial screen’'s representation

is presented in Figure IV.1.1},

The manual is divided into . four sectionsy each containing th
instructions for using the four modules in the same order as 1t is liste
above.

2
d

FIGURE IV.1.1: REPRESENTATION OF THE MODULE SELECTION SBCREEN

Datahase BASEin POLICYin Forecast Exit

¢

Bring the cursor on to the name of the module to bhe loaded into memory

Press the RETURN key and wait

TASH DATA PREPARATION MODULES
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5.1.THE DATABASE HMODULE

If the DATABASE module is selected fram the initial menu, a dummy
database file (named DATAB.%, locatad in a directory called \PROG) will
be lpaded into the memory, containing an  auto-syecuie macro. The macro
will bring on to the screen a menu that will allow accomplishing all the
tasks of entering and editing the raw data., The dummy database file
jtself does not contain any data. If desired, the user can start enterina
data by choosing the EDIT command from the main menu, and then selacting
the type of data to be entered fram the sub-menuls) that will be hrough{
ot to the screea. If, on the other hand, & previously saved data f{ite,
saved through the WRITE coamand {rom the same mend, is to be used, the
LOAD command has to be activated and the appropriate file selected from
the list that appears on the screen.

. . . L4
It is possible to obtain a hard copy of all the data entered, and
procassed, through the use of the PRINT coammand: A sub-menu will agéaar,
requesiing the user to select the appropriate data fype. Ensure thét a
printer is attached and is active before the command is activated.

The commang VIEW has been included on the menu to allow the user
tg view the transformed model data that iz to be used as input iato the
programming package. The weer will not ke allowed to entesr any informa-
tion into this window.

Finally, the FINISH command ie wused either to return the  user
back ta the initial selection manu (INIT) or fo exit from the module inta
the spread shest.

The main menu and its associated commands are listed below, with
the appropriate descriptors.

THE GATARASE MODULE
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FISURE IV.1{.,2: The MAIN Menu of The DATABASE Module

Load Load & previously saved data file into menory
Edit Edit or enter data

View Yiew the transforaed data to be input into GAHS
Print Sand selected windows te the printer

Krite Hrite the file onto the disk after changing data
Finish Leave nodule after conpleting work .

The zix commands are attivated by either bringing the cursor on
tg the command to  he activated and them pressing the RETURN key or by
pressing the first letter nf the appropriate command., Detailed features
af each of the commands are provided in the following sub-sections.

5.1.1 The LOAD Command — DATABAZ

The LOAD command does not have any sub-smenus: It simply lists on
the srreen the files located in a sub-directory ot the current hard disk
drive named DATABASE. The #ilel(s}) top be loaded into the memory amust have
hpen caved in the named sub-directory using the WRITE command. Otherwise,
it will not be possible to use the main menu described above. Once the
iist is brought on to the screen, usa the curzor novement keys {i.e., the
YPARROK, DOHNARROH, LEFTARRGUH, RIGHTARROK, PGDGHN, PGUP, HOME or END
keys) to mave the cursor on to the file desired and press the RETURN or
the ERTER key. The screen will blank out and remain like that until the
file selected is retrieved, The main menu will appear on the screen once
again after the retrieval is coaplete. The user is now ready to enter new
data or edit the ones already entered.

g,1.2 The EBIT Command — DATABASE

Once the EDIT command 1is activated, the main amenuy will &be
replaced by the edit sub-menu. Aftar selecting the desired data type to
he entered or edited, a window will appear on the screen containing the
raw data.

THE DATABASE MODULE
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It is now possible to aove the cursor to the desired cell by
means of the cursor movement keys described in Section 5.1.1. Enter the
new or corractad values on to the slate and then press any one of the
cursor movement keys: The data value will be transferred into the spread
sheet window and the cursar will move an in the directiaon of the movement
key presszed. If the RETURN key is pressed during data entry, the pracess
of editing data will cease and the EDIT sub-aenu will appear on the
seresn once again.

Tharsfore, the usar should not press the RETURN or the ENTER key until
he has completed hig task with that particular windaow.

With the EDIT sub-menu on the s¢reen, the user can return tpo the main
menu indicated in Figure IV.1.2, simply by pressing the £8C key.

FIGURE IV.1.3: The EDIT Sub-Menu - DATABASE
Exports Edit relevant export data
Imports Edit relevant import data
Qutput Edit production data {output, acreage and aninmal stocks)
Prices Edit production data
Convert Edit coaversion data

5.1.2.1 The EXPORTS Window

This command has no sub-senuy therefore, the export window is
hrought on to scresn immediately. Two types of data are re-
quired: sxpart quantity, in the wunits specified, and export
values, in U. §. Dollars. The aggregation of the individual
coamodities into those2 wusad in non-linear programaming package
will be done by the module once the RETURH or ERTER key 1is
pressed and the process of editing the relavant window is fin-
ished.

The EDIT Cossand - DATABASE
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The cursor movements will be restricted to the two columns €an-
taining ‘the sxport aguantities and values. The data should be
entered using the cursor movement keys. The RETURN key should be
pressed when work in the EYPORTS window is complete,

In arder to correct any data values erronegusly entered, no to
the eell that contains the erronesus value and re-enter the
correct value inte the =ame cell. Be sure to use gither the
UPARROK or the DOHNARROH keys to enter the correct value if work
in the window is not cooplete.

5,1.2.2 The IMPORTS Window
+

Thie command has no sub-menuj therefore, the import window is
brought on fto screen immediately. Two types of data are re-
quired: import quantity, in the unifs zpecified, and iamport
values, in U. S. Doilars. The aggregation of the individual
comandities into those used in non-linear programming  package
will be done by the module once the RETURN or EHTER key is

.pressed.

The cursor sovements will be restricted to the two c¢olumns con-
taining the import aquantities and values, The data should be
entersd using the cursor movement keys. The RETURN key zhould be
pressed when work in the IMPORTYS window is complete,

In order to correct any data values erroneously entered, oo Lo
the cell that contains the errongous value and re-enter the
correct value into the same cell. Be sure to use either the
UPARROK or the DOWNARROK keys to enter the correct value if waork
in the window is not camplete.

5,1.2.3 The OUTPUT Windows

There are more than one type of data to enter eand/or sdit under
the QUTPUT command. The OQUTPUT sub-menu is listed in Figure
1¥.1.4. Choose the type of data to be entered, and follow the
rules descrited in Sections 5.1.2.2 and 5.1.2.1.
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T
| ' FIGURE 1IV.1.4: The QUTPUT Sub-Menu - DATABASE
] Prod Edit or enter production data

Trees Edit or enter nuaber of trees for perennials
:f Crops Edit or enter acreage for field crops
‘fa -
) Animals Edit or enter stock numders for livestock activi-
- ties

Return Return to the HAIN nenu

— Since the DATABASE module computes the weightad average vyialds
: for the aggrenated groups to be used in the modeling runs, the
outputs and the production wunits of each product have ta be
entered saparately. The outputs in apprapriate units are gntered
: into & single window, 1i.e., the PROD window. The praduction
i units ara, however, grouped into three separate windows: ang for
perennial crops (the Trees window), one fer field crops  (the
Crops window) and another for livestock {(ths Animals windowl,

Unce the process of editing the decired windows is comaplete, one
can bring up the EDIT menu by pressing the ESC key. If, howaver,
one wants to bring on to the screen the MAIN mgnu, one has to
select the RETURN command. If the latter procedure is sslected,
the data window(s) will disappear and the screan associated with
o the MAIN menu will he displayed.

3.1.2.4 The PRICES Window

I+ the PRICES window is selectad +Fraom the aenu, it is passitle
to enter and edit the prices of the individual agricuyltural
products. The units are expressed in the rolumn next tg the
product names. The weighted average prices, agaregated according
to the product groups ussd in the programning madel, will be
calculated autamatically by the program module when the RETURN
. or ENTER key is pressed to leave the window.

The GUTPYT Windows
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5.1.2.9 The CONVERT Windous

Like the QUTPUT coammand, CONVERT has a number of windows for
gentering and editing. Many of the windows contain the conversian
rates used 1in the data transformation stage of the DATABASE
module. The valuss «contained in those tables will usually net
change from one year to the next. ¥ost of the conversion rates
are best ezstimates. Change them only when new information 1is
discovered.

-%here is, however, one table, i,2., the MISC window, which has
to be updated svery time a new base year is created for the
: model . ’ ’
i+ it is pnot, the transformed data will not be the appropriate
? ‘ one for the base year contained.

The tommands available under the CONVERT sub-menu are listed in
Figure IV.1.5. .

FIGURE IV.t,5: The CONVERT Sub-Menu

Marging Edit or enter trade margin data

Trees Edit or enter tree-to-area tonversion rates

Weights Ed{t or enter price weight wused in averaging
prices

Convert Edit or enter varjous conversion rates

Misc Edit or enter miscellaneous data

Return Return to wain meny

Gnce the process of editing the conversion windaws is canplete,
bring up the EDIT menu by pressing the ESC key. If, however, one
wants to bring on to the screen the MAIN menu, one has to select
the RETURN coamand. If the latter procedure is selected, the
data windowis) will dicappear and the screen associated with the
MAIN menu will be displayed,

THE DATRBASE MODULE
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S5.1.3 The VIEK Command

The VIEW should be used after all the data for a particular vyear
has been entered into the database file. The three windows availahle for
perusal, contain the transformed data to be used as input into the BASEin
module. Although thers are three windows to be perusaed, only two commands
are available in tha sub-menu. These are:

FIGURE IV.1.6: The VIEW Sub-Menu

Exia View export and iaport price and quantity data

Prod View production, yfeld, acreage and price data

¢

[f the EXIM command is selected, two windows will appear vn the
screen: those related to the =axport and import calculatiang., The user
will not be allowed to enter ar change the values being displayed gan  the
zCrean.,

The PROD window will contain the aggregated and, whére appropri-
ate, averaged values, using the data entered {into the EDIT windows.
Again, you wWill not be allowed access into the cells in the window.

Once through' with viewing the results of the calculations, press the
RETURN or the ERTER key.
The VIEW sub-menu will appear on the top ot the scresan,
To bring the MAIN menu back on to the screen, the ESC key has to be
pressed,

S5.1.4 The PRINT Command — DATABAS

1f a hard copy of all the data entered into the windows and the
results of the trancformations performed internally is desired, ocne has
to sctivate the PRINT coasmand. A eub-menu (Figure IV.1.7) will appear an
the screen, prampting you ko sslect the windows to he printed.

The VIEN Cosaand
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The PRINT Coseani - DATARASE

Ensure that a printer is attached to your coamputer,
that it contains continuous form paper and that it is turned an,
before you activate the FRINT comamand. o
Dtherwise, an error message to that effect will be displayed and one
has
tp restart all over again by pressing the RETURN or the ENTER key.

Orce the appropriate window(s) is {are} selected, the printing ~
will start immediately. One <can stop the printing process by opressing

the Ctrl and Break keys together. An error message will be displayed on i »

the screen, and w#ill prompt you to press the RETURN or the ENTER key in
order to return to the MAIN menu,

¥hen the printing procedurse finishes and the PRINT sub-menu

reappears on the screen, press the £8C key to return back to the MAIN ‘ |
hENW.

]

FIGURE IV.!.7: The PRINT Sub-Menu ~ DATABASE P
Model Frint transformed wnodel] data .
Price Print price data é
Convert Print conversion tables .
Dutput Print preduction and area or stock data :
5.1.5 The WRITE Command — DATABAS s

The WRITE command has to he used after updating a database file, !
in arder to <cave the new file on the hard disk. When the command 1is "
activated, the top row of the screen will prompt the user to enter the
name of the file under which the work sheet is going to be saved, The
blinking cursor indicates where one should start keying in the name of
the file. Do not erass the directory and the current drive indicators.

C:\DATABASEN _

THE DATABASE MODULE
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Thea user has to specify a unique name for the databass {fiiz2.
otherwise, it will not be saved, Because af this, get a listing of fthe
\DATABASE directory hefore starting an editing session.

S.1.86 The FINISH Command = DATABASE

When work in the DATABASE module is finished, select the FINIGH
command from the MAIN menu. The  sub-menu that will appear on the screen
will allow the user ta save the work sheet if it has not already bees
saved. [f this is the case, choose the NO cosmand fros the sub-menu: the
HAIN amenu will reappe=ar on the screen allowing the wuser to salect the
WRITE command (gee, Sectien 3.1,3). If the work shest has already besan
saved, choose the YES command. There are two ogtions available for leav-
ing the DATABASE module if this is what is desired: one gan eithar exit
from the data preparation modules and rsturn to the soread shest by
selecting the EXIT command or return to the module selection wnit by
selecting the INIT command.

The represantation of the sub-menus undar the FINISH command is
given below.

iNo 4 iYes

alnit gﬁ Exit

The WRITE Cosaand - DATABASE
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Tk

$.2.THE BASEIn HODULE

The BASEin nmodule has o be selected from ithe initial MNODULE
SELECTION unit (see Section IV, Figure IV.1.1}. This will load the BA-
SEIN.% work sheet file lccated in the \PROG directory. This is a dunamy
file that does not contain any data. A file containing data, which was
pravicusly saved using the BASEin module, can be loaded, however, after
the dummy file is retrieved and the MAIN menu apiears on the screen,

One ran load the initial module selgction unit either from within
the spread sheet or, as already noted in Section 5.1.4&, select it 4rom
pther sodules by choosing the follewing sequence of coamands from  the
MAIN menu of the relevant modules:

‘ T ey ‘
%FINISH = g YES = INIT g
Eﬂmm- Emm :M_J

The commands available on the MAIN menu of this module are simi-
lar to those of the DATABASE wmodule (Section IV.1). There are, however,
some differ=aces. These are illustrated in Figure IV.2.1,

As can be seen, the LOAD, EDIT, PRINT, WRITE and FINISH coammands
also erist on this MAIN menu. Although the VIEW command is not included,
there are two new ones: The TRANSFER and the SAVE coemmands. It must be
stated, however, that despite the similarity of the commands, each one

perforas different tasks.

FIGURE IV.2.1: THE MAIN MENU OF THE BASEin MODULE

Load load a previously saved data file into seaory

Edit Edit or enter data

Transfer Transfer the transformed data inte BASEQn

Print Send selected windows to the printer

Save Save the file to be used as Input Into GAKS

Write Krite the file onto the disk after changing data values
Finish Leave mzodule after completing work

THE BASEin RODULE
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S$.2.1 The LGAD Command — BASEIn

The LOAD command does not have any sub-menus: It simply lists aon
the screen the files located in a sub-directory of the current hard disk
drive named GA#SIN. The +$ile(s} to be loaded inte the memory aust have
been saved in the named sub-directory using the WRITE command. Otherwise,
it will not be possible to use the main menu described above. Once the
list is brought on to the screen, use the cursor movement keys {i.e., the
UPARROR, DOXNARROK, LEFTARRGN, RIGHTARROH, PGDOKK, PGUP, HOME or END
keys} to move the cursor on to the file desired and press the RETURN or
the EXTER key. The screen will blank out and remain like that until the
file selected is retrieved. The main menu will appear on the screen once
again after the retrieval is compiete. The user is now ready tao enter new
data, transfer certain types of data from the DATABASE files created and
saved through the DATABASE module or edit the ones already entered.

5.2.2 The EDIT Compand — BASEIn

Once the E£DIT command is activated, the main menu will be
replaced by the edit sub-menu, After selecting the desired data type fo
be entered or edited, a window will appear on the screen cantaining the
raw data. One <can, however, transfer some of the data prepared by the
DATABASE module by zelecting the TRANSFER command from the MAIN menu
(see, Section 59.2,3), rather than entering thea through the keyboard,

it is now possible to move the cursor to the desirsed cell by
neans of the cursor movesent keys described in Section 5.1.1. Enter the
new or carrected values on to the slate and then press any ong of the
cursor movement keys: The data value will be transferred intn the spread
sheet window and the cursor will move on in the directicn of the movement
ey pressed, I+ the RETURAM key is pressed during data entry, the process
of editing data will cease and the EDIT sub-menu will app=ar on the
SCreen onece again,

Therefore, the user should not press the RETUARN or the ENTER key until

he has completed his task with that particular window,

With the EDIT sub-menu on the screen, the user can return to the MAIN
ment indicated in Figure IV.2.1, simply by pressing the E5C key.

_ The 1.08) {oamand - BASEin
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FIBURE IV,2.2: The EDIT Sub-Menu -~ BASEin

Dom Edit domestic production data

Resource Edit resource availability data

Trade Edit foreign trade data

Coeff Edit technical coefficient data

Proctrad Edit foreign trade data for processed goods

9.2.2.1 The DOM Command

Selecting the DOM command from the EDIT menu will bring the
windaw that contains the production, yield, area or animal
stack, price and relative yields data, appropriately aggregqated
for input into the non-linear gprogranmsing package, on to the
screen. As already noted in Section 5.1.3, the DATABASE module
prepares the annual raw data in this form automatically, there-
fore, the user should feel no need to actually enter this data
inte the window, One can use the TRANSFER coamand (see, Eection
3.2.3.1) to combine this portion of the appropriate DATABASE
file into the DOM window.

Thus, the primary purpose for including this cocamand on the nenu
is to allow the editing of individual data values that may be
deemed necessary during calibration runs, The editing procedure
ig the same as that described in Section 5.1.1.

%.2.2,2 The RESOURCE, TRADE, and PROCTRAD Cammands

Similar considerations as those expressed in the previous sec-
tion {(Bection 3.2.2.1) are applicable for the RESOURCE, TRADE
and PROCTRAD commands. All of the relevant data for the windows
that appear on the screen when one pf these three commands are
selected, are prepared in the same format as those of the rele-
vant windows during DATABASE preparation. Therefore, the data
for these windows should be transferred using the TRANSFER -~
RESOURCE, TRADE and PROCTRAD commands (see Sections 5.2.3.2,
9.2.3.3 and 5.2.3.4).

THE BASEin NODULE
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Once transferred, the data can then be edited by selecting the
agppropriate windows.

A particularly careful attention has to be paid to TRADE windaw
after the transfer process., The transferred export and importk
quantities will have ta be nettad out to obtain the values af
the net exports for each coamodity group. The foreign trade
prices will have to be adjusted to reflect this.

I the expart guantities are greater than the import quantities,
the differencs will have to be recarded in the export coluan and
the values appearing in the import guantity and price columns of
the relevant groups will have to be replaced by zeras. I, aon
the other hand, the import guantities are greater than the ex-
port quantities, the difference will have ta be recorded in  the
import column and the values appearing 1in the prport quantity
and price columns of the relevant groups will have toa be
raplaced by zeros. )

Because of the nature of the raw foreign trade data, the data
transferred from the base year datahase files may also contain
the value of ERR., If some cells contain such an entry, the usar
should replace thess with appropriate values. Otherwise, it will
not be possible to run the non-linear prograamming package to
chtain a solutiaon.

5.2.2.3 The COGEFF Command

The anly windows that cannot be coampleted by the transier pro-
cess on the EDIT command, are those containing the technical
croefficients of production (i.e.,, thase accessed through the
COEFF command), Thesz coefficients do not change from one year
to the next, therefore ‘they are not entered into the DATARBASE
files. Whenever new infcramation aon the technical procasses of
praduction is collated, it will be entasred directly through the
BASEin module. This is because, with a new technical coefficient
set, the base has to re-calibrated, Thesa coefficients can be
transferred into the POLICYin nodule, from within that module,
once a consistent bass solution is obtained {see fection IV.3).

This means that the dumsy BASEIN,* file will contain the re-
quired technical ceoefficients, so that it is not necessary to
enter these data for different base years,

The RESOURCE, TRADE, and PROCTRAD Coamands
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Since there are more than one cpefficients window (12 to be
exacty, when this command is selected all of the windows will be
brought on to the screen at the same time. To fit them on a
single scresn, only the top line of +the tableg are displayed.
The table to be edited is chosen by moving the cursor inte the
appropriate window and then expanding it,

Switch windows by pressing the Fé function key (HINDGK}.
The cursor will move from oneg window to another
in the order in which the windows
appear on the screen.

the AlIt and Fé function keys together {ZOGH}.
Pressing either the Z00K or the HINDOH key
will cause the window to return
to its original size.

raRprTa R EEEAREECE SRS IE PG N

. When tinished editing the production coefficients press the RE-
TURH or the ENTER key in order to bring back the EBIT menu on to
the screen. The MAIN menu, on the other hand, can be brought

back by pressing the E£SC key while the EDIT menu is on the

sCreen.

S.243 The TRANSFER Copmand

The TRANSFER conmand allows coesbining certain tables created
within the DATABASE module into different windows of the BASEin module.
This makes entering the relevant values froam the keyboard redundant and
gaves a substantial amount of time. The TRANSFER sub-menu that will
appear when the command is selected, is illustrated in Figure IV.2.3. As
tan bhe seen, only the data entered and processed through the DATABASE

module can be transferred

THE BASEin MODULE

Expand the window in which the curser is Iecated by pressing % i
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FIGURE IV,2.3: The TRANSFER Sub-Menu
Donm Transfer dosestic production data
{ Resource Transfer resource availability data
Trade Transfer foreign trade data
Proctrad | - Transfer foreign trade data for processad goods

When one of the coamands is selected from the sub-menu, the
program Will make the appropriate window current, erase any existing
values in the window and bring a list of files located in the \DATABASE
dirsctory on to the screen. The program will pausze in order to allow the
user to select the relevant file from the list. Use the cursor movement
keys (see Section 5.1.1} to move on to the name ot the desired file and
then press the RETURMN or the ENTER key in order to make the selectien.

Make sure that the same datahase #ile is selected each time
a different command is selected from the sub-menuj
gtherwise, the data in different windows will not refer to the zzme
year.

'5§,2.3.1 The DOM Command

This coamand transfars the annual raw data for the base vyear
related to the production, yields, acreage opr animal stocks,
prices and relative yield indices aggregated and appropriately
averaged according to requirements of the programming model. The
only necessary action to be taken by the user is the selection
of the relevant database file from the list to be displayed,

5.2.3.2 The RESOURCE Command

The RESOURCE command is slightly more complicated when coampared
to thoss that appear an the TRANSFER sub-amenu., The data are
combined into the resource window in three phases; with =esach
phase representing a differant set of data. Becauss of this, the
program will pause threp differenit times to allow the user to
make three selactions from the +file list that appears on the
sCresn.

The TRANSFER Comsand
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The RESDURLE Coamand

Make sure that the same database file is selected each timej
otherwise, the resource data will not refer to the same year.

$.2.3.3 The TRADE Command

This tommand trangfers the annual raw data for the base year
related to the export and import quantities and unit dollar
prices of unprocessed agricultural cosmedities, aggregated and
sppropriately averanged according to requirements of the program-~
ming model, The only necessary action to be taken by the user is
the selection of the relevant gatabase file from the list to be
displayed. ,

Berause of the nature of the raw data, this window requires
careful editing through the use of the EDIT - TRADE command (see
Section 9.2.2.2), after the transter process is completed.

$.2.3.4 The PROCTRAD Command

This command transfers the annual raw data for the base vyear
related to the export and import quantities and wunit dollar
prices of oprocessed agricultural comoodities, aggregated and
appropriately averaged according to regquirements of the program-
ming model. The only necessary action to be taken by the user is

the selertion of the relevant database file from the list to be
displayed.

G204 The PRINT Command — BASEInR

If & hard copy of all the data entered and transferred into the.
windowse, one has to activate the PRINT command., A sub-menu (Figure

IV.2.4) will appear on the screen, prompting you to select the windaws to
be printed.

that it contains continuous form paper and that it is turned an,

Otherwise, an error message to that effect will be displayed and one
has to restart all over again by pressing the RETURKN or the ENTER key.

Ensure that a printer is attached to your computer,

before you activate the PRINT command.

' Once the appropriate window(s) is (are} selected, the printing

will start iamediately. One can stop the printing process by pressing

THE BASEin MODULE
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the Ctrl and Break keys together. An error message will be displayed on
the screen, and will prompt you to press the RETURN or the ENTER key in
arder to return to the MAIN menu.

When the oprinting procedure finishes and the PRINT sub-menu
reappears on the screen, press the ESC key to return back to the MAIN
agnu.

5.2.5 The SAVE Coemnmand

-This command, like the WRITE command to be described in the next
sectign {(5.2.4), saves a file on the hard disk. The type of file to be
saved, however, is quite different. Hhile the WRITE coamand saves a wark
file, the SAVE command saves an ASCII file containing the required data
and instructions for obtaining a solution for the base ,year using the
non-linear programming package. The file saved through this command wilt
have a generic name of BASEIN.* and will be saved in a dirsctory caled
\GANSDAT. )

FIGURE IV.2.4: The PRINT Sub-Menu - BASEin
Danm Print domestic production data
Resource Print resource availability data
Trade Print foreign trade data
Coeff Print technical coefficient data
Proctrad Edit foreign trade data for processed goods

After this file is saved into the appropriate directory make sure
the follaowing steps are carefully taken: ' '

Leave the spread sheet prograa,
Change into the \GAKSDAT directory.
Rename the BASEIH.*¥ file just saved through the SAVE command.

Deletes the BASEIN.* fila

The PRINT Command - BASEin



The WRITE command has %o be wused after wupdating a base year
progragning file, in order to save the new file on the hard disk. Yhen -
the command is activated, the top row of the screen will prompt the user {
to enter the name of the file under which the work sheet i1g going to  be
gsaved, The blinking cursor indicates where one should start keying in the
name of the file. Do not srase the dirsctory and the current drive E

indicators,
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S5.2.6 The HRITE Command — BASEIn - i

] C:\BASEIN\_ e L

The user has to specify a unique name for the base year gprogram-
ming file, etherwise, it will not be saved, Because of thHis, qet a
listing of the \BASEIN directory before starting an editing sessian.

g

g It must be stressed that the WRITE command saves the work file {J
a that the BASEin module is currently aditing; W
while, the SAVE command saves the ASCII file
@n be used as input into the non-linear programeing package being used. §=
£
B

5.2.7 The FINISH Command — BASEIn

When work in the BABEin module is finished, select the FINISH
command from the MAIN menu. The sub-menu that will appear on the scrsen .
will allow the user to save the work sheet if it has not already heen ” )
saved, If this is the case, choose the NO command from the sub-menu: the B
MAIN menu will reappear on the screen allowing the user to seleet the v
WRITE command (see, Section 35.2.8)., I¥ the work sheet has already been
saved, choose the YES command. There are two options available far leav-
ing the BASEin module if this is what is desired: oene can either exit
from the data preparation modules and return to the spread sheet by
selecting the EXIT command or return to the module selection unit by -
selecting the INIT ceoomand (see Section 5.1.4).

THE BRASEin MODULE
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5.3.THE POLICYin HODULE

The POLICYin module has to be selected #rom the initial MODULE
SELECTION unit (see Section IV, Figure IV.1.1), This will load the POLI-
CYIN.# work sheet file located in the \PROG directory. This is a dumay
file that do=s not «contain any data. A file containing data, which was
previously saved using the POLICYin module, can be loaded, however, after
the dummy file is retrieved and the MAIN menu appears on the screen.

f8ne can load the initial module selection unit either frea within
the spread sheet or, as already noted in Section 3.2., select it froa
ather modules by following the same sequence pf comomands menticned there-
in,

The commands available on the MAIN menu of this aoduls seem ag if

they are exactly the same as to thaose of the BASEin module (Section
3.2.}. The similarity is obvious if Figures I1.2,1 and [.3.1 are coapared.

FIGURE IV.3.1: THE MAIN MENU OF THE POLICYin MODULE
| Load Load a previously saved POLICYin file into aseaory
Edit Edit or enter data
Transfar Transfer data frow BASEin files
Print Send POLfCYin print file to the printer
Save Save the POLICYIn file to be used as input into GAM3
Write Arite the file onto the disk after changing data values
Finish Leave wodule after completing work

The LOAD command doec not have any sub-menus: It siaply lists an
the screen the files located in a sub-directory of the current hard disk
drive named POLICYIN. The file(s) to be loaded into the memory must have
been saved in the named sub-directory using the WRITE command., Otherwise,
it will not be possible te use the main menu described above. Once the

THE POLICYin MODULE
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list is brought on to the screen, use the cursor movement keys {i.e., the
UPARROHA, DOANARROW, LEFTARROW, RIGHTARROW, PGDUWN, PGUP, HOKE or END
keys} tp move the cursor on to the file desired and press the RETURN or
the ERTER key. The screen will blank out and remain like that until the
file selected is retrieved. The main menu will appear on the screen once
again after the retrieval is complete. The user is now ready to enter new
data, transfer certain types of data from the BASEin files creatad and
zaved through the BASEin module or edit the ones already entered,

S.3.2 The EDIT Command =~ POLICYIn

Once the EDIT <command is activated, the main menu will be
replaced by the edit sub-menu. After selecting the desired data type to
he entered or edited, a window will appear on the screen cgntaining the
raw data. One can, however, transfer some of the data entered through the
BASEin module by selecting the TRANSFER command from the MAIN menu (see,
Eection 3.3.3), rather than entering them through the keyhoard.

FIBURE I1V.3.2: The EDIT Sub-Menu - POLICYin
Donm Edit dosestic production data
Resource Edit resource availability data
Trade Edit foreign trade data
Coeff Edit technical coefficient data
Livestok Edit various Iivestock paraneters
Param fdif consuaption paraceters
Epecial Edit special data
Equation Edit GANS equation block

The EDIT menu in this module is quite different than that of the
EASEin module, as «can be seen from Figure IV.3.2. There are, in fact,
four new commands available for selecting four other windows, This is
because the POLICYin wmodule allows the assessment of various different
types of policies onee a base solution is obtained. Potentially, all the
parameters taken as constant in  the hase run, representing the actual
situation in any particular year, become policy instruments. Thus, data

THE POLICYin MODBLE
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contained in the BASEin module but not allowed access to, can now be
changed in the policy runs of the model by selecting the appropriates
window(s) from the EDIT sub-menu.

In addition to the domestic production, ar=a, yield and price
data (DOM), foreign trade quantities and prices {TRADE), resource avail-
ability and input prices (RESOURCE), and techaical caefficients of pro-
duction (COEF), livetock production coefficients (LIVESTOK), consuaption
price and income elasticities (PARAM) and foreign exchange rate and other
zpecial paramaters (SPECTAL) can now be changed.

There is an additianal window that contains the equations ef the
non-linear programming package in obtaining the solution of the systea.
Access to this part of the input file has been provided principally for
eyperienced users. Novice wusers should not change the statemeats con-
tained therein bscause this might cause run-time errors %hen obtaining a
solutian,

the RETURN ar the ENTER key until he has completed his task with that

g As in aother EDIT menus, the user should not press
4 particular window,

With the EDIT sub-menu on the screen, the user can return to the MAIN
menu indicated in Figure IV.3.2, simply by pressing thea E£SC key.

S.3.2,1 The DOM , RESQURCE, TRADE and COEFF Commands

The DOM, RESQURCE and COEFF windows are exactly the same a&s
those that appear the BASEin module (Section 5.2.2).

The TRADE command combines the TRADE and PROLTRAD conmmands of
the BASEin module {(Sections 5.2.3.3 and 5.2.3.4); this time,
howaver, under a sub-menu. The windows that appear are exactly
the same.

As already noted above, the primary purpose for including thessa
commands on the menu is to allow the editing of individual data
values that may be deesed necessary during policy runs. The
editing procedure iz the same as that described in other sec-
tions.

The EDIT Coasand ~ POLICYin
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5.3.3 The TRANSFER Command

The TRANSFER command allows cosbining certain tables in  the
DATABASE module into different windows of the POLICYin amvodule. This makss
entering the relevant values from the keyboard redundant and saves a
substantial amount of time. The TRANSFER sub-menu that will appear when
the command is selected, is iliustrated in Figure IV.3.3. As can be seen,
anly the data entered and processed through the BASEiIin wmodule can be

transferred

FIGURE I1V.3.3: The TRANSFER Sub-Menu ~ POLICYin Module
[

Doam Transfer domestic production data
Resource Transfer resource availability data
Trade Transfer foreign trade data

When cne of the commands is selected fram the sub-menu, the }fi

program will make the appropriate window current, erase any existing
values in the window and bring 8 1list of files located in the \BASEIn
directory on to the screen. The program will pause in order tp allow the
user to select the relevant file from the list. Use the cursor movement
keys {see Section 5.1.) to move on teo the name of the desired file and
then press the RETURN or the ENTER key in order to make the selection.

E Make sure that the came BASEin file is selected pach tinme

2 a different coamand 1s selected from the sub-menu;

i otherwise, the data in different windows will not refer to the same
: yERr.

5.3.4 The PRINT Command — BASEin

1f a2 hard copy of all the data entered and transferred intp the
windows, one has to activate the PRINT command. No sub-menus will appear;
an ASCI! file of all the data snd the commands of the programming package
contained in the work ftile will be sent to the printer.

THE POLICYin NODULE
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that it contains continuous form paper and that it is turned on,
hafore you activate the PRINT command.
Otherwise, an error message to that effect will be displayed and one
as to restart all over again by pressing the RETURN or the ERTER key.

- . .
g Ensure that a printer is attached to your coaputer,
Ih

One can stap tha printing process by pressing the Ctrl and Break
keys together. An error message will be displayed on the screen, and will
prompt you to press the RETURN or the ENTER key in order to return te the
MAIN menu. : :

5.3.5 The SAVE Compand = PRLICYIn

This command, like the WRITE command to be described in the next
section (5.3.6), saves a file on the hard disk. The type af file to be
saved, however, is quite different., While the WRITE coummand saves a work
file, thes SAVE rtoamand saves an ASCII file containing the reguired data
and instructicns for obtaining a solutien for the policy runs using the
non=-linear programming package. The file saved through this command will
have a generic name of POLICYIN.¥* and will be saved in a directory caled
\NGAHSDAT.

After this file is saved into the appropriate directory make surs
the following steps are carefully taken:

Leave the spread sheet program.

Change into the \GAHSDAT directary.

Rename the POLICYIN.* file just saved through the SAVE command,

Delete the PULICYIH.* file

The WRITE command has to be used atter updating a policy run
progranming file, in order to save the new file on the hard disk. When
the command is activated, the top row of the screen will pronpt the user
to enter the name of the file under which the work sheet is going to be
saved. The blinking cursor indicates where one should start keying in the
name of the file. Do not erase  ths directory and the current drive
iz indicators,

oy The PRINT Coaeand - BASEin
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CINPOLICYINN_

The user has to specify a ynique name for the policy run program-
ming file, otherwise, it will not be saved. Because of this, get a
listing of the \POLICYIH directory before starting an editing session.

34

1t must be stressed that the WRITE command saves the work file
that the POLICYin module is currently editing;
while, the SAVE command saves the ASCII file

Bpo be used as input into the non-linear programming package being used.

o

5.3.7 The FINIEH Command = POLICYIn

¢

When work in the POLICYin nmodule is finished, select the FINISH
command from the MAIN menu. The sub-menu that will appear on the screen
will allow the user to save the. work sheet if it has not already been
saved. If this is the caze, choose the ND command from the sub-senu: the
MAIN menu will reappear on the screen allowing the user tp select the
WRITE coummand (see, Section §.3.4)., If the work sheet has slready been
saved, choose the YES conmand. There zre two options available for leav-
ing the POLICYin moduia if this is what is desired: one can either exit
from the data preparation modules =nd return to the spread sheet by
zelecting the EXIT command or return toc the medule selsction unit by
calecting the INIT command f{see Section 5.1.4}.

THE POLICYin MODULE




VI. SOLUTION OF TASH

6.1 Introduction

The programning systen, which is used to solve TASM-MAFRA, 1is
particularly based on the package of GAMS-MINOS. This packasge
allows solving linear and non-linear programmning models.

Regarding the practical application of TASM-MAFRA it is important
to understand the basic features and the handling of this
programming package. Additionally, basic knowledge of
mathematical programming is reguired.

6.2 Organisation of modeling work and the programmning system

The programming system has been organized in such a way that it
allows for a relatively easy handling of tht complex problem to
pe addressed. Firstly, we have to distinguish between model runs

- -
regarding

{a) past periods,
(b) Projections (future periods).

In relation to the methodology outlined in Chapter 2, we
distinguish between

1) ‘Consistency and calibratien runs (relevant only for past
periods),

21} Base runs (past period and base projection),

3) Policy runs (change of policy variables or parameters,

past periods or future periods).

In order to solve the model we have to create a S0 called INPUT
file, then the GAMS-MINOS Programm has to zolve the problem as
defined in +the INPUT file. In addition GAMS-MINOS creates
automatically a so called OUTPUT file, which contains the
solution of the problem. Figure VI.1 ilustrates the principal
approach to solving a problem with the GCAMS~-MINOS-Package.

The user of the model (practical application) has mainly to deal
with the input file and the output file, but he should be
informed about +the conceptions, which are required, and the
programming language, which is used in GAMS-MINGCS.

If an appropriate input file is prepared and stored on the hard
disk, the standard demand for solving the problem is:

C:\>GAMS (input file)
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FIGURE VI.1: SOLVING A PROBLEM WITH GAMS-MINOS

Task Programming system

1) Creating an Input-file Input~file
(Problemdefinition,
Data)

2) Calling the GAMS-MINOS-Program GAMS-MINOS

(Formal Algorithm)

3) Interpretation and analysis Output-flile

of the solution {(Solution)

The name of the input file is, in our case, always termed as:

TASM® .prn

Including some extensions, which will be explained later. The
GAMS-MINOS package then creates automatically an output file,
including the solution, which has the same extension * and is a
list file (lst): ‘

TSAM*® . 1=t

In order to identify all files exactly, the year is introduced
additionally, such as:

TASMBG* , *

Finally, a letter indicates, whether the files contain
information concerning

~-first step runs, a.g. TASMBeB. *;
~second step runs, e.g. TASM86C. *;
-or policy runs, e.8. TASMB6P1 . %,

If several policy runs shall be carried out, they c¢an be
seperated by the number following the letter P (e.g. Pl
F10). ' .

Examples:

TASM92b.prn Input file for a base projection run in the year
of 1992 ‘
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TASMI2PS.1st output file for policy alternative PS5 (e.g. less
restrictive foreign trade regime) in year 1992.

“In order to guarantee the conciency for further modeling work, it
is adviceable to keep up with the above conventions.

As a flnal illustration we present below the different types ~of
files, created for the example year of 1986: ,

TASM86B. prn Input file for the first stage (calibration) run;
TASM86R. 1st Output file for the first stage (calibration) run;
TASM86C . prn Input file for the second step run; .
TASMB6C.1st Output file for the second step run; =
TASM86P1 .prn Input file for the policy alternative. 1 in the

base year of 1986;
TASM86P1.1lst output file for the policy alterpative 1 in the
base year of 1986;

TASM86P2.prn Input file for the policy alternative 2 in the
‘base year of 1986;

TASME86P2. 1lst "oOutput file for the policy alternative 2 in the
' base vear of 1986;

TASM85P2., prn Input file for the policy alternative 3 in the.
base year of 1986;

TASMS86P3.1st ~ Output file for the policy alternative 3 in the
base year of 1986. .

The first four files exist for each year concerning the base
period. Policy runs in the base period are optional, depending on
the +type of policy questions and the possibility of explicit
projection. In some cases . it may be suitable to run policy.
simulations in the base and projection period. '

The input file for policy runs might be quite different from the
other input files, if only some policy parameters are changed.
Provided this, ‘the GAMS-MINOS Package provides the options SAVE
and RESTART.

Finally, we have to mention that, as far as Symphony is utilzed
for the creation or changing of input files, it is adviceable to
use the SAVEcommand of Symphony, which creates for each print
file additonally a *.WR1 file. In reference to the example above
wa obtain the addltlonal WORK files:

TASMBERB . WR1
TASMB6C . WR1
TASMBEP1 (WR1

6.3  CAMS-MINOS: A short overview and introduction of the
syntax

6.3.1 Overvieu

The CAMS-MINOS package consists bascially of two parts: a medel
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generation part and a solution part.

GAMS (General Algebraic Modeling System) provides a programming
language, which allows to develop, formulate, modify and document
a mathematical programming model of linear or non-linear type, as
well as other models (not relevant here} in pre-structured
format.

MINOS (Modular In-core non-linear Optimization System) is a well
tested package concerning the solution of mathematical
programming models of linear or non-linear type. It also consists
of certain mathematical algorithms, which have been well tested
and therefore guarantee that an exact solution (optimal) and

result is achieved, as long as the problem is well defined in the

GAMS part.

The GAMS and the MINCS parts are internally linked: GAMS analyséﬁ
and checks the input file (in our case TASM*.prn) and generates’

the information in such a way that it can be tised by MINOZ to
start the solution process. If an accurat solution is achieved,
then again GAMS accepts the result and prepares an output in
standard form and in the form the user may create, if desired.

FIGURE VI.Z: CGAMS-MINCS CONFIGURATICN AND APPLICATION

Input-file
{(Problemoriented)

Starting the programm “WWM““““4”$

GAMS
- Compilation
- Model generation

$ Internal files
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The user of the package has only to create the input file and to
start the GAMS-MINOS Package. Beside the problem definition also
all commands concerning the solving procedure and even the
“desired ‘calculation " of ocutput variables (e.g. summary result
tables) have to be started within the input file.

To create a GAMS input file it is required, however, to follow
the conventions and to define the problem in the language
understandable by GAMS. In the following, a short overview of
the GAMS syntax will be given and in the next chapter an exanple
of the TASM input file will be presented and discussed.

All statements in a GAMS input file depend upon the categories of
definition and they are sub divided into statements (e.g. define
variables, assign varibles with values) and execution statements,
by which, data, model coefficients or output varibles are
calculated.

There are two exceptions:

(1) If the first character contains the asterisks (*), this
line is ignored by GAMS. The asterisks (*) can therefore be used
to include comments into the problem file, which may help to set
up a logical problem structure offering‘a self-documenting layout
of the file.

It is also adviceable to include some (*) lines, if attention has
to be paid to certain parameters, special model formulations etc.
Additional (*)} lines should be implied, if one has to insist on
certain changes in the program concerning special model runs. In
reference to such kinds of indication, one should not forget to
check these modifications for standard or other model runs.
Finally, the asterisks (*} can be used to change the programme
itself. For example the calibration constraints obtained in the
first step run can easily be removed by introducing(*) as the
first character in the appropriate equation lines.

(23} The ($) symbol as the first character in a line indicates
that certain options are in effect, which permit a certain
control of the programme execution and the output listing.

Regarding standard applications, the option set in the
implemented TASM versions should not be changed. 1In case it is
required, one can check the Gams.doc file for further
explanations.

The most important standard statements and kaywords are explalned_
in the follow;ng sectlons

6.3,2 SET statement

SET statements are used to define indices of block varijables. For
example. in a two commodity case, one might formulate a set
statement like .




SET C commodities /wheat, beans/
Gams Index Explanation List of elements
keyword name concerning the  belonging to C

meaning of C

In most cases, there is enough space available to indicate the
elements in a self-documenting {form, so that no futhgr
explanation is necessary. L

The indices defined in the SET statements can be utilied in other
statements for computation purposes. Consider, that within such
calculations an internal loop is carried out, which is defined by
the SET statement. For example, the Variables P (prices) and @
(quantities), regarding our two commodities, can be calculated
(derived from other variables) as follows:

P (C) = ....... (certain formula)
Q@ (C)y = ....... {certain formula)

The 1list of elements can also be used to assign certain data to
variables (see below). F

For certain purposes it may be convenient to define-submsets.;@f
indices. For example we may disaggregate the commodity list into

SETS C1 crop commodities Fee i /
c2 livestock commodities e /

The two sub-sets can now easily be linked and the new index,
which consists of all commodities, is available. This is executed
by SET statementof the following type:

SET C all commodities;
C (Cl) = yes;
C {C2) = yes;

(Note the semicolons, which are required).

Finally, we can use either the index C or the indices €1 for
crops and C2 for livestock. If, for example regarding the
calculation of prices, the same formula is used, we can write
(example from above) '

P (C) =

At the same time the yields Y for crops and livestock may be
calculated by different formulas, because different information

|
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is available. We can therefcore write:

Y (C1)
Y (C2)

([}

SET statements can be placed anywhere in the programme, the only
restriction is that they have to be located in a line before the
first line, which makes use of it.

It may, however, be convenient to pool all sets at one or two
places., In TASM all SET statements necessary for running the
model, are placed at the beginning of the input file. A second
pool of SETs, which is used for preparing and generating report
tables, results are placed after the SOLVE statements in the last
part of the programnme.

6.3.3 Pefinition of Parameters and entering of Data
¢
{1) The PARAMETER keyword is firstly used to define a parameter

or a parameter block with certain elements. The exanmple of
calculating vield would require the following formulation:

PARAMETER Y Yields of crop and livestock
¥ (C1) =
Y (C2) =

Following the SET statement and after declaring the parameter Y
as such, certain formulas can be used to assign certain values.

Secondly, the PARAMETER keyword can also be used for entering
data into the system. This way of data entering is preferable for
a vector of data (n x 1 dimension data set}. In this case, the
list of elements, defined in the SET statements, has to be used.
Assuming one would not derive the yield coefficients from other
data as done above, but enter them directly from statistics, then

we could write:

PARAMETER Y Yield in t per ha
/ wheat 2.5
beans 1.5
S

It is also possible to enter only part of the data (e.g. for
crops) and calculate the other (e.g. for livestock derive ylelds
from total productlon and number of anlmals)

Note: Remember the keyword ' PARAMETER is used for model
parameters and exogenous Variables {including policy
instruments). Therefore, also data for exogenous variables, like

factor availabilities or government subsidies can be enterad - by
the PARAMETER statement




(2) Also the SCALAR statement serves for data entering. But only
parameters with a single value can be defined and associated with
certain data (no vectors or matrices). Typical examples are the
definition and value assignments for exchange rate and inflation
rate.

SCALARS INFRATE Inflation rate / 60 /
EXRATE Exchange rate TL to $& / 800 /

(3} Concerning larger data sets, which follow a certain order,
the keyword TABLE may be used in order to enter two dimensional
data sets. The TABLE syntax, for our example consisting of two
conmodities,can be expressed as follows for yields and prices.

TABLE DATA Production data for Crops
yvields prices
wheat 2.5 80
beans 1.5 3004

The syntax for TABLE requires no fixed format. Regarding correct
assignment of numbers, the only requirement is that the number
crosses the intersection of the row and column name, e.g. at
least one character of a number, must match a letter of the
column name. .

The size of a table is not limited. If the column of a table is
not confined to the size of the screen or the lenegth of the
paper, extended tables can be utilized Jjust by making the
intersection of the row and column name with a (+). For example
the second part of table DATA can be entered as follows: iy

+ area demand
wheat ®X XX
vield XX AX

The information entered by the table format can latter be used
for calculation purposes concerning other parameters or as part
in the equation system in different ways:

DATA ("wheat", "vields"™) - refers only to a single
para-meter of the table;

DATA (C, “"yields") - refers to a (column) vector of
parameters (yields). Index C
has to be defined in a SET

‘ statement;
DATA ("wheat'", KO) - refers to a row vector(paranters

for wheat). The index KO mut be
defined in a SET statement;

DATA (C, KO) - refers to &all  elements of the
table DATA, which are defined by
the SETs for ¢ and KO.

For certain calculations it is possible to use only part of the

P
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- SMIN .
- BMAX . ; - for searching the max1mum value of a domaln

information of a table. In such cases, one has to apply the index
of the required sub-SET. Instead of C, for examnple the sub-index
Cl can be written, if reference is made only to crop commodities.

6.3.4 Calculation of model parameters: Assignment Statement

If the SETs are defined and the data {(including the exogencus
model coefficients and parameters) have been entered into the
input file, it is necessary - in applied modeling it is alwavys
convenient - to modify and manipulate data and to calculate the
parameters, which finally enter into the mathematical programming
model, e.g. the system of eguations (see below).

This can easily be done by the so called assignment statement,
which represents simple calculation equations written in the GAMS
format similar to the formats in other programming languages.

If we intend, for example, %o calculate the gross receipt of
wheat and beans of our information in TABLE DATA, we have first
to define the parameters, to which the result of the calculation
should be assigned, and then we can write down the parameter

statement e.g.

PARAMETER RECEIPTS Gross receipt per haj;
RECEIPT (C} = DATA {C, "vields™}) * DATA (C, prices);

The internal loop of the GAMS language automatically calculates
(in our case wheat and beans) the gross receipts per ha for all C
elements.

Cn the right hand side of the assignment statenents,

+ for adding,

- for substracting,
* for multiplying,
/ for dividing,

*x for an exponential
can be employed.

Regarding certain calculations, it may be convenient to use
standard functions for indexed operations, like

H

SUM for sumning up numbers over a certain domaln,
PROD - for multiplicative operations,
for searching the minimum value of a dOmaln

.Suppose ' for example, we want to calculate the total araa from

the acredge of crops then we may just write:
TAREA- = SUM (C DATA (C "Area")};

This statement sums up the value of the specific matrix domain




over all elements of C.

The total value of agricultural production can easily be
calculated in our example by:

TOPROD = SUM(C,DATA(C,"Area’ }*DATA(C,"Yields")*DATA(C, " "Prices”}};

It is also possible to add up the sum cover two or more indices.
Consider, for example, the case of different land types
associated with various commodities. If area is specified in the
DATA table in relation to commodities and land types, and if the

land types are considered in a SET statement (5 for land types),
then we can write:

TAREA = SUM ((C,8), DATA (C,5));

At the same time, it has to be considered that the two indicés,
which are used for summing up, are arranged in seperate brackets.

6.3.5 Variables ¢

The model itself can be formulated, as soon as all the model
parameters are entered and if the calculation statements for the
model parameters are well defined and entered correctly.

First, we have to define the variables. Consider that the GAMS
language recognizes variables only as the endogenous variables of

the model (in a linear version equivalent to the level of the
activities). bt

This is done by the keyword VARIABLES followed by a 1list of
single or block variables, e.g.: L

VARIABLES :

variable name comments

SURPLUS - Consumer and Producer Surplus,
CROP - Crop production in ha,

CONS - Domestic consumption;

The names of the variables will be used later in order to

formulate - the equations. In most cases block variables are
defined and inserted.

Second, in opposition to other optimization programs MINOS can
also calculate negative coptimal values for the defined variables.
This may be meaningful in some c¢ases, if the problem is
formulated in the folleing way. For example, instead of seperate
export and import activities, one could just use net trade
acitivities and interprete a negative value of this activitiy as
import and a positive as export. One should have in mind that
this kind of formulation assumes unique world market prices, not

including transportation costs or specific expoert or  inmport
policy. '

ey

ey
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In most cases, however, only positive variables make sense.
Therefore these variables have to be listed under the keyword:

POSITIVE VARIABLE
CROP Crop production

If the VARIABLES are defined, one can assign their value 1in
reference to the variables.

Firstly, one can restrict the solution domain for variables, as
we have already done by the keyword POSITIVE variables. This can
be done by so called "upper and lower bounds. The syntax is (in

our example):

{a} for explicit numbers:

CROP.LO (wheat) = value 1;

CROP.UP (wheat) = value 2; s

LO stands for not lower, than the specified value;
Up stands for not higher, than the specified value;

(b) for bounds, entered as data or derived from data (example):

CROP.LO ("wheat")

0.8 * DATA ("wheat", "area"};
CROP.UP ("Wheat") 1

a8
.2 * DATA ("wheat", "area"};

i #

Tn this case we have assumed that the solution value for wheat
area should be within the domain of -20 % and +20 %2 of the
observed wheat area in the base year.

If we would use this assumption for all crop commodities then ue
could just insert the =s=et index € and write:

0.8 * DATA {C, "area'};
1.2 * DATA (C, "area");

CROP.LO (C)
CROP.UP (C)

o

The lower and upper bounds serve as fixed limits, which are not
changing during the solution process.

Secondly, the solver of mathematical programming follows an
iterative procedure in order to achieve the maximum or minimum of
the objective function. Without any additonal information, the
solver starts from zero for all model variables and tries to
fulfill the  bounds and the restriction set up by the equation
{("equal” or Tgreater than" conditions). In standard linear
programs, there 1is generally no problem to reach a feasible
solution, which satisfies all restrictions (if there exist any),
and finally an optimal solution (if there exists one) after a
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number of iterations. In the non-linear case the solver may have
some trouble with a zero starting value (because there may not
exist any derivatives or gradients, or at least they may not be
meaningful).

Therefore, it is adviceable to give the initial or starting value
for the most important model variables. This can also be done by
assigning absolute numbers directly (alternative a) or by using
other informations available in the input file. For example:

Alternative a) CROP.L ("wheat") = value
Alternative b) CROP.L (0) = DATA (0, "area”)

The extension .L means the model variable itself. During the
solution process, the wvalue of Crop.lL (or any other wvariable)
changes and the optimal value for initialized variables can be
quite different from the starting value. As it can easily be
checked (by changing the starting value), the bptimal level of
the wvariables will not be influenced by the initial wvalues.
However, the number of iteratons for reaching the optimum and
solution time depend among others on initial values.

In general we know that at least certain variables will not equal
zero. If we transfer this knowledge to the solver, the solution
time can be much smaller in the cases of a linear as well as a
non-linear model.

65.3.6 Equations and Solve

The equation part of the input file defines the mathematical
relations between the model variables. Therefore, also non-linear
relations have to be expressed within the equations explicitly.
The equation part consists of two sub-parts:

In the first part the equationé have to be declared and named and
in the =second part they have to be formulated explicitly. The
equation part is indicated by the keyword EQUATIONS. The general
syntax is the following (our exanmple is the extended 3 blocks of
equations):

EQUATIONS
LAND - Available land,
COMB ’ - ‘Conmmodity balance,
OBJ - Objective function:
LAND. . SUM (C, CROFP (C)}) = L = TLAND;
COMB (C).. _ CROP (C} * DATA (C,"Yields™) = E = CONS (C};"
OBJ.. SUM (C,ALPHA(C) * CONS (C) + ©.5. * BETA (C)
* CONS(C) ** 2) - SUM(C,CROP(C)) * COST (C))
= E = SURPLUS;
MODEL EXAMPL /ALL/;

SOLVE EXAMPL MAXIMIZING SURPLUS USING NLP;
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We will first explain the econcomic problem and the assumptions of
the small example and then the syntax will be described in mor=s
detail.

The problem covers a number of crop commodities as defined in the
SET statement for € (not listed here). For each commodity only
one production activity is considered. Beside the implicit land
costs (shadow prices for land} there are only variable costs per
ha (PARAMETER COST (C)).

Domestic production is assumed to be equivalent to domestic
consumnption (closed economy). Domestic demand follows a linear
price responsive demand curve, which is used to consider the area
beneath the demand curve. If the variable costs are substracted,
one obtains the producer and consumer surplus, which is
maximized (for methodological details see Chapter 2).
. ¢

The LAND equation states that total land use must be equal or
lower than the available land TLAND. Since all produciton
activities are formulated in ha unit, the land input coefficient
is 1 and may therefore not be considered.

The second equation is a commodity balance block which implies
that for each commodity C's domestic supply equals domestic
consumption CONS. Supply.is just crop acreage multiplied with the
given yield per ha. ’

The final equation defines the objective value (in our case
SURPLUS), which enters the solve statements.

The model formulation and in principle the input file is finished
by two additional statements.

In the MODEL statement a certain name has to be given +to the

entired model. Additonally, one has to define for MINOS, which

equations shall be considered.

/ALL/ means that all equation stated as such in the progran
are considered;

A modification would be, for example, not to consider the land
restriction. In such a case, instead of /ALL/ one has to list all

equations explicitly. For example:
/COMB (C), OBJ/; '

This statement allows for a very flexible model modification.
The SOLVE §tatement consists of :
- the name of the rodel as defined in the statement before,

- the name of the objéctive variable and an ordér
for MINIMIZING or MAXIMIZING,
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- an order concerning the solver to be utilized by the
Programm. Alternative +to NLP {(Non-Linear-Programming),
LP (Linear Programming} could be used.

Turning back to the syntax of the eguation part, we can
sunmerize:

- The mathematical operators (single or indexed operators)
can be used in the same way as in thé Assignment Statements.

- The equation can have an equality or inequality operator
with the following meaning:

= E = left hand side of the equation equal to right hand side;

= L = left hand side of the equatlon is lower than or equal to
right hand side,

= G = left hand side of the equation is greater than or equal

to right hand side.

- Each equation must begin with a declaration, which is
listed in the declaration block.

- Block equations are market by the associated SET index.
- The objective function must have an "=E=" sign. All
arguments have to be listed on one side and the objective value
has to be exposed on the other side. &

6.3.7 Options, Preparation of results and Display

The concepts explained above are sufficient to define a compléte
input file, to run the model and to receive an output of the
solution in standard form.

GAMS provides some additional posgsibilities in order to influence
and direct the solution process as well as the output and
alternatives are included in GAMS regarding the summarization and
calculation of interesting results.

OFPTIONS is such a GAMS programme statements and it is used for
modifying default values. Especially in 1large problems, the
default values may not be sufficient to run the programm success-
fully.

For exanmple, there might be a default of "1000" in the program
for the maximum number of iterations. In case that this is not
sufficient, e.g.if the optimal solution is not achieved in
the sequence of this number of iterations, one may place an
OPTION statement before the SOLVE statement:

OPTICN ITERLIN = 2000;

For meore details about the available OPTIONs, check GAMS. DOC

iz .

el ;
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file (section 14}.

There is also a number of so called DOLLAR control statements
(written as $***), which permit some flexibility in controlling
the GAMS compiler listing. Several of +these statements are
implemented in TASM~MAFRA in order to suppress non-necessary
output and keep the output file small and transparent. For
details about the meaning of these statements, see GAMS.DOC file
(section 12). ‘

GAMS offers the possibility to use the model results for certain
additional calculations, for aggregating model results or just
for arranging the results in a well structured table format.

The syntax iz exactly the same as mentioned in the above

sections, particularly in the section about the assignment

statement. One can apply primal results as well as dual results

in order to calculate values of interest. In sequence to the

example above: .

CROP.L (C) indicates the optimal crop acreage
allocation as an outcome of MINOS.
(Remember that exactly the same variable
has been used as for initiating the
starting values).

COME.M ({C) indicates the MARGINAL (shadow price) of
a certain {block) of a model equation. In
our case, this merginal or dual presents
the endogenous {(market) price of the com-
modities under competitive conditions on
the demand and supply side.

For illustration purposes a short programme part as listed below
calculates the value of agricultural production, the value of
intermediate inputs (here equivalent to variable costs) and the
. value added. This programme part has to be placed after the solve
statement in the input file.

PARAMETER VALPROD ~ Value of production,
VALINPUT- Value of intermediate inputs,
VALADD -~ Value added of the sector;
VALPROD SuM (C,CROP.L(C) * DATA(C,"yields") * COMB.M(C));

VALINPUT
VALADD

sSuM (C, CROP.L (C) * COST (L}};
VALPROD - VALINPUT;

Bow H

.DIPLAY VALPROD,.VALINPUI, VALADD;

In the first statement the parameters used for assigning the
calculated wvalues are defined. The first assignment equation
calculates the value of production in the agricultural example
'sector by endogenous crop acreage multiplied with the exogenous




vields and multiplied with the endogenous agricultural prices. Of
course, 1t would also be possible to calculate the value of
agricultural production for each commodity (Jjust remove the SUM
on the right hand side and index the PARAMETER on the left hand
side of the equation like VALPROD (C}). The VALINPUT and the
VALADD statements can directly and easily be interpreted in a
similar way.

The DISPLAY statement causes GAMS to print the values of the
specified parameters in the output file. If the specified
parameter has two dimensions, the values are printed in a table
format similar to those used for data entering. It is also
possible to display results directly. For example:

DISPLAY CROF.L (C), COMB.M (C};

The DISPLAY statement is particularly suitable for comparison of
model results with the observed statistical data in the base vedr
(model evaluation). Finally the DISPLAY statement can also be
used in order to dexpose calculated parameters, which enter the
equation system. For example, the parameters alpha (intercept)
and beta (slope) of the demand curve may be calculated on the
base of given prices, quantities and assumed elasticities. If it
is useful to.display them, the DISPLAY statement can also be
placed before the SOLVE statement.

6.4 An example of a TASM-MAFRA Input-file (TASM81b.prn}

As mentioned earlier, if an Input-file is created in cooperation
with Symphony or another editor programme like Kedit or Word, it
has to be stored on the hard disk. Subsequently, the GAMS-MINOS
Package can be started and the input file has to be declared. The
following run creates an output file, which contains the complete
input file in the first part. Any compilation errors can be
detected in this first part of the output file.

Iin the following the first part of the output file {with a few
exceptions) will be presented and briefly explained. We attend to
this specific part, because of the included enumeration of all
statements and the possibility of direct reference to interesting
domains.

The real input file differs in the following aspects:

- It can be identified by small as well as large letters,
depending on typing.

- The first two lines (headings, page indications) do not
appear neccessarily.

- The input file can contain DOLLAR control statements,
which are not listed in the output file.
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— The lines are not enumerated on the left side.

The structure of the input file was created during the first half
of +this consultancy work. At that time only an older version of
GAMS was available, which was more restrictive. The present GAMS
version allows to begin with input statements in cloumn 1 of the
file. Houwever, the present version accepts also the format of
input files, which were created in reference to the older
version.

In the appendix to this chapter a complete input file 1is
presented for the example year of 1981. Since this input file is
the one of the first stage run, it can also be found on the hard
disk of the Ministry's assigned PC under the file name:

TASMS1B.PRN;

, _
The input files of the other years differ only with respect to
yvearly data. They can also be found on the hard disk of the
assigned Ministry. PC.

Since most parts of the input files are self-documenting and
because the GAMS syntax and main principles have been explained
in +the last chapter, only few comments will be made. The
following reference numbers have to be seen in the context with
the numbers of each line of the input file.

Line-No:

1-2 {Not printed} Dollar control statement for title

"TASM1" and for suppressing non neccessary output;

3-29 ' - Commentary statements {(* in first column),
- no influence on the programme,
~ for remembrance cof working with TASM-MAFRA,
- space for a short notice in the case of some introduced

changes to the programme;

30-165 - SET statements {(see also chapter 3, dictionary},.
~ 30 to 135 primary sets of bleock or sub-blcck elements,
~ 136 to 165 definition of higher leveled sets, based an the

primary sets.’

162-902 Entering of basic statistical data and model coefficients
(exogenous variables, policy variables, input-output coeffi-
cients, elasticities from econometric estimates, numerical

assumptions and guestimates):;
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172-233 The DOM Table presents basic statistical data for the domestic

agricultural sector on the level of <he 55 commodities {de-

fined by the set index 0), as there zre:

~ domestic production in 1000 tons,

- area or number of animals in 1000 =a or 1000 heads (average
stock of animals in the respective year),

—- yields in tons per ha (crops) or kxc per livestock unit,

-~ farm gate prices in Turkish Lira oer kg.

The last colomn RYIELD presents the -elative yield in relation

to the base year of 1979 (= 1.). Rel=ztive yields are used for g

updating the basic production coeffi=ients according to the

commodities.

235-294 The TRADE table contains basic statisticad foreign trade data
concerning commidities in raw form, —amely gquentities (-Q) and
prices on the export (EXP-) and impc=t (IMP-} side.

Prices are in US-Dellar per ton and Tuantities are termed in i
1000 tons. t

The indices ESP-PQP and IMP-PQP are —ot relevant.

298 - 304 The PROCTRADE table alsoc presents fcreign trade data, but he:emﬂ
in the processed form. Only for cerczin commodities, depen-
ding on the available statistics, fcreign trade in processed
form is considered explicitly and with the exception of an
aggregated processed commodity. For zommodities, which are not r
listed in PROCTRADE, exports and imrorts of processed commodi- 1
ties are converted into raw form and considered in the TRADE

Table. %

FACTOR means the conversion rate bezwesen raw and processed
commodities. The ccefficient 1.177 explains for example that
1.177 units of wheat are pfccessed L2 receive one unit of
wheatflour. TPRICE denotes the price per ton of the preocessed

commoditiy. TRADEQ indicates the traze quantity. The No or a

positive sign characterize exports and a negative sign means L

imports of processed commodities.

L
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309-269

374-437

447-450

463-820

The table PAR contalins parameters concerning demand for agri-
cultural commodities. ELAST-? are the price elasticities and
ELAST-I identifies income elasticities. These elasticities are
based on econometric estimations and partly on assumptions

{guestimates).

The coefficients listed under FACTOR and COST are not rele-
vant, because in the present version the demand is modeled on
farm gate level.

The columns PQPl and PQP2 are reserved for coefficients of the

non-linear cost function.

This part (TABLE RES) presents data of given resources or in-
put costs. Under QUANT the quantity of resources, which are
available in the respective year, are listed. The correspon-

* + '
ding is true for prices.

3
REINDEX is utilized for updating purposes and only relewvant
for some inputs. PQP3 is indicated in the second step run of

the model.

In the first step run the MACRO parameter only consists of the
exchange rate (TL/US $), the technology ccefficient TCOEF
{sectoral relation between animal and mechanized technology)
and a fallow coefficient FCOEF (relation between cereal and

fallow area).

For the second step run and in the forecasting wversion some

additional MACRO parameters are required.

The large IOC-table presents the basic process specific input
and ocutput ccefficients of the production activities in the
model. As far as crop production activities area concerned,
enly the animal technology processes are listed. The coeffi-
cients of tractor technology process will be dexived from the

animal technology by global assumption.
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As far as specific information is available the coefficients
of the animal and tractor technology based activity could also

be entered directly {enlarged IOC table).

Specific knowledge about these coefficients can be gained by
reading the SET statements in the beginning of the input file.
More information on the scurces of these coefficients is given

in chapter 4.

In the present version, the IOC table is the same for every
vear. Some of the coefficients are updated by using the up-

dating indices, already mentioned zbove.

All coefficient azre based on the per ha or animal terminology..:
Usual land requirement is therefore 1 ha with the exception of .
fallow activities, which consequently need 2 ha. 5
Labour and animal power reguirements are termed in hours per

ha.
Fertilzer and seed requirements are measured in kg per ha.

The Yields of the commodity itself and the by-product {(e.g.

F-wheat) are exposed in tons per ha.

The livestock activities (lines 770-820) present the labour
requirement per year, which is egqually distributed to the

quarterly periocds.

The total feed requirement ccefficient TENE is replaced and
calculated by a feed requirement function.

The lines 776-~782 present the various minimum feed reguire-
ments of the sub-components in percentage of the total feed
requirement TENE, These relations are in the present.versicn
constant over time.

The outputs of the livestock activities are measured in kg per

average stock.

e

£

=1

2

=y

=]
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833-%02

913~1014

In this pa:t of che programme, some additional coefficients
and technical relatlons,‘whlch are necessawy for modellng the

feed—’xvestock sector, are listed (for mors details see below).

This pragramme part contains assignment statements for trans-
forming data and for calculating the parameters, which are
needed for the final model. We have to consider that in most
of these statements indices are used and because of the
internal loop mechanisms of GaMS, the calculations are carried
out for all of the assoclated elements defined in the set

statement.

In line 919 the quadratic cost term of the labour supply
function is calculated, based on the Turkish Lira labour wage
rate, which is transformed into US-dollar (remember that the
total final model is formulated in US-dollar terms). This wage
rate is divided by the effective labour use, which is obtained
from the available labour stock and an average unemployment
rate (for the methodological details see chapter 2.3.3.2.2).
In Line 921 the cor:espondimg calculation for tractor and

machinery service supply is made.

In the following statements the coefficients of the IOC table
are transformed and transferred to the parameter P {creps) and
Q {(livestock). At this stage a mechanized process for each

crop production activity is created.

It is assumed that using a tractoer for 1 hour is equivalent to
the use of animals for 10 hours, Therefore, tractor demand is
1/10 of animal power demand per ha (lines 940-943) . Accor-
dingly, the labour requirement for the machanized process is

90 % lower than animal power time (lines 929-936) .

Except for labour, animal power and tractor requirements as
well as all the other coefficient are the same for both kinds

of technology.
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882-1014

For tea and pasture use only, an animal power activity is

assumed (lines 951-8%54).

In line 964 and 965 labour requirements and animal power
supply of the livestock activities are transferred to
quarterly ccefficients (remember that the associated model

restrictions are formulated on a quarterly basis).

in line 967 total feed requirements per animal unit is calcu-
lated. For this calculation a certain absolute feed require-
ment component and a yield depending ({(milk, meat, eggs) compo-~
nent is distinguished. The assumed coefficients are given in
table FEEDABS {line 8B84~83%3) and by the parameter FEEDREQ
{line 871-883). The last parameter is the feed reguirement in

kilostarch equivalent per kg output.

In line 969 the minimum feed requirements of the different

feed sub-groups are calculated.

For the computation pf the demand function, first.some addi-

tional parameters are defined.

{Line 998 presents the condition for the computation of (/1

Index concerning foreign trade with processed commodities).

In the lines 1001-1005 domestic consumption is derived from
domestic production, exports, imports, the by-products used

for animal feeding and from feedgrain.

Then the slope (BETA,line 1009%9) and the intercept (ALPHA, line
1014) is derived for all commodities as stated in chapter

2.3.3.2.1 in this report.

{7

R PRs—
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1020-1174

.

Only for calibration purposes the slope of cereals is zero
(line 1011}, which means that prices are exogenous. This
allows an exact calculation of feedgrain demand from the
assumption mentioned above. In the second step runa this
statement is removed and the feedgralin demand numbers (line
899-902) are updated. This leads to a consistent calculaticn

of domestic consumpticon.

The f£inal model part presents the VARIABLE and EQUATIONS.

(consider lines with a {(*) in the first column are neglected).

The main statements refer exactly to the core matrix lined out

in chapter 2.3.2,

The fead sector is more detailed. The equations in line 1088~
1106 present feed supply disaggregated to different supply
categories. Line 1108 presents the tct;i feed balance, the
supply of different categories {left hand side) and demand of
the livestock sector are summed up. The lines 111-1117 ensurze
that the minimum feed composition regquirements are fulfilled

(feed subgroup balances).

Finally, the eguation MINGRAIN {(line 1119) ensures, that cer-
tain minimum shares of single cereal types is in relation to

total feedgrain.

Line 1144-1143 expresses the calibration constraints for the

first step run.

The equation CZRBAL sums up the cereal area and FALBAL the
fallow area, wnich are calibrates in the next two equations

by using the coefficient MACRO (“FCOEF"}.

A similar procedure is applied to technology calibration in

line 1160-1165.
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1177-1188

1193-1202

The final eguation defines the cbjective value PROFIT (here
sum of preoducer and consumer surplus). In lines 1167-1168 the
area beneath the demand curve is calculated. Sequently export
ravenues are acded and import expenditure substracted {lins
1169-1171) . Finaily; production cost are substracted (line
1172: cost for seed, fertilizer and capital; line 1173: labour

and tractor costs as defined by the assumed supply functions}.

This part contains some options for controlling the execution

process.

Line 1187 defines the model by all the equations listed above
(except equations with (*) in the freont) and line 1188 calls

the model solver.

The remaining statements are applied for displaying model re- ..:

sults at the desired aggregation level and format. Since these
statements are coptlonal, the input file could finish with line

1188.

Firstly, parameters for the additional output table are de-
clared. In the following the ocutput table DPRICE is defined by
assignment statements. Since we want to compare the modeled
price with the observed one, the statistical price is taken

from DPRI {(defined in line 1007 by the domestic price in TL

and the exchange rate) and the model price is characterized by

the shadow price of the commodity balance COMBAL .M.
Line 1200 calculates the relation between both prices,
Finally, we take the shadow price from the export and import

restriction as first indicator for the relativ competiveness

of foreign trade.
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1204-121%

12171227

1228

1230-End

In these lines an aggregatad user balance is summerized for

each commodity, existing of

- total preductien,
- total trade,

-~ feedgrain use,

- feed by products,

- and domestic consumption.

All these components are taken from model results. Therefore,
this output table can be used in order to check, whether the
model iz really formulated coansistent in terms of quantity.
Only after a number of test runs consistency has been

achieved.

In output table PQPCOM the cecefficient of the quadratic cost
¢

function is calculated as described in chapter 2.3.3.2.3.

Additionally, the relative share of the shadow price of the

calibration constraints to the market price is calculated.

DEM is only for displaving the parameters of the demand func-

tions in one output table.

In PQPLIV the non-linsar cost terms for the livestock sector

are calculated.

This statement prints the described output table and some

other informations into the output file.

The last part of the input file computes the cost structure
and the revenus structure in absclute and relative terms for
each production activity. This calculation is based on the
physical input and output ccefficients as well as an excgenous
and endogencus prices for outputs and inputs, In economic
terms, the calculated shares express the relative importance

of the various input and outpur items.
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This cost evaluation is based on the basic theorem of mathema-
tical programming models which Ccharacterizes the fact that
ecenomic costs match the economice revenue for all realized

activities.

More details will bhe explained in connection with the presen-

tation of results,

-

S

&1
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5 * * *
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] * * ¥*
g * * MODEL *
9 * * { TASM - MAFRA ) *
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11 * *x - *
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3 13 * * *
i 14 * * PERIOD 1979 - 1986 *
i 15 % T i i o e e o e . . ¥ oYY T Y e Al Y PR A, s s TR . A Bl S bk e T e A O *
16 * * DEVELOPED BY{C): *
«-.- 1'7 * * *
e 18 * * PROF. DR. S. BAUER *
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g 21 * *  TEL, 49-228-732502 OR 49-2255-4165 *
g 22 * * AND *
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- 25 * *  MIDDLE EAST TECHNICAL UNIVERSITY, ANKARA *
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2'] T s v s e e o e a8 Sl el b . o e AR, (B Wi o A0k e B AT AR U, il bl . S e HA o o . A48 U e . . O Y R S i A S} . . ) T S e A e e *
28 * 1. SET SECTICN { DEFINITIONS )
- 29 e o e e 2 2 1 s e
o 3Q SETS S AGREGATED LAND TYPES
31 / DRY-EITH, IRR-EITH, DRY-GOOD, IRR-GOCD, TREE, PASTURE /
32
- 33 L LABOR DIVIDED INTO 4 QUARTERS PER YEAR
B 34 / LABOR-1(Q, LABOR~2(Q, LABOR-3Q, LABOR-4Q /
35 .
36 A ANIMAL POWER DIVIDED INTO 4 QUARTERS PER YEAR
37 / ANIMAL-1Q, ANIMAL-2Q, ANIMAL-3Q, ANIMAL-4(Q /
= 38 .
39 M MACHINES LIKE TRACTOR POWER DIVIDED INTO 4 QUARTERS PER YEAR
40 / TRACTOR-1Q; TRACTOR-2Q, TRACTOR-30Q, TRACTOR-4Q /
41
7 42 F FERTILIZER (DUENGER)
43 / NITROGEN, PHOSPHATE /
44 \
45 D SEEDS {SAATGUT)
_ 46 / S~WHEAT, §-CORN, S-RYE, 5-BARLEY, 5-SOYASEAN,
:] a7 S~CHICKPEA ,S-DRY-BEAN, S-LENTIL, S-POTATO, 5-ONION,
w3 48 S—TOMATOD, S-GR-PEPPR ,8-CUCUMBER, S~SUNFLWER ,S-GROUNDNT ,
. 49 S~COTTON, S~TOBACCO, S-SUG-BEET, S-MELON, S-PISTACHI ,
Aj 50 S$-RICE, S~SESAME, S-ALFALFA, S-FODDER /
B 51 : :
i 52 | 01 OUTPUT CROPS
53 / WHEAT, CORN, RYE, BARLEY, RICE,
. 54 CHICK~PEA, DRY-BEAN, LENTIL, POTATO, ONION,
f} 55 GR-PEPPER, TOMATO, CUCUMBER, SUNFLOWER, OLIVE,
L 56 GROUNDNUT, SOYABEAN, SESAME, COTTON, SUG-BEET,
57 TOBACCO, TEA, CITRUS, GRAPE, APPLE,
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F
58 PEACH, APRICOT, CHERRY, WILDCHERRY, MELON, [
59 STREWBERRY, BANANA, QUINCE, BPISTACHIO, HAZELNUT/
£0 02 OUTPUT ANIMALS
61 / SHEEP-MEAT, SHEEP-MILK, SHEEP~-WOCL, SHEEP-HIDE, -
62 GOAT-MEAT, GOAT-MILK, GOAT-WOOL, GOAT-HIDE, i
63 ANGOR~-MEAT, ANGOR~MILK, ANGOR-WOOL, ANGOR-HIDE, i
64 BEEF, COW-MILK, COW-HIDE,
65 BUFAL~MEAT, BUFAL-MILK, BUFAL-HIDE, .
66 POLTR-MEAT, EGGS / i
67 .
68 G1 FEED --~ STRAW AND HAY
69 / F~WHEAT, F~CORN, F~RYE, F-BARLEY, F~PULSES, "
70 F~ALFALFA, F-FODDER/
71 ‘
72 G2 FEED —- CONCENTRATES
73 / WHEAT, RYE, BARLEY, SUG-BEET/ -
74
75 (3 FEED ~— GRAINS L
76 / WHEAT, CORN, RY®,BARLEY/ ™,
77 T
78 G4 FEED OILCAKE o
79 /SUNFLOWER, GROUNDNUT, COTTON, SOYABEAN /
80O :
81 G5 'FEED —- GREEN FODDER AND HIGH QUALITY HAY
82 / FODDER, ALFALFA/ P
83 L
84 TF TOTAL FEED SUPPLY IN ENERGY VALUES
85 /TSTRAW, TCONCEN, TGRAIN, TFODD, TOIL, TPAST/ .
86 B
87" TS SUBGROUPS OF ENERGY REQUIREMENTS FROM THE LIVESTOCK SECTOR é
88 /  TGRCONOIL, TGROIL ,PASTFEED /
89- :
90 TE TOTAL ENERGY i
91 /TERE/
92 . -
93 T PRODUCTION TECHNIQUES
94 /BNIMAL, MECHANIZED / 2
95
96 I SINGLE CROP ACTIVITIES (FRUECHTE UND FRUCHTFOLGEN) .
97 / SWHEATD, FWHEATD, SWHEATI, SCORN-D, FCORN-D,
o8 SCORN~-I, SRYE~-~D, FRYE--D, SRICE-I, FRICE-I, P
89 SBARLYD, FBARLYD, SCKPEAD, SCKPEAI, SDBEANI, ~
160 SLENTLD, SPOTATI, SONIOND, SONIONI, SGPEPPI, -
101 STOMATI, SCUCUMI, SSUNFLD, SSUNFLI, SGRNUTI,
1102 SSBEANI, SSESAMI, SCOTTINI, STOBACD, SMELOND, =3
103 SMELONI, SSBEETI, SALFALI, SFODDRD, PASTUSE,
104 OLIVE~D, TEA~--D, CITRS~I, GRAPE-D, -
105 GRAPE-I, APPLE~I, PEACHE~-I, APRIC~I, :
106 CHERR~T, WCHER-T, STBER-T, BANAN-I, =
107 QUINC-I, PISTA~D, HAZEL-D /
108 =
109 J  LIVESTOCK PRODUCTION ACTIVITIES (TIERHALTUNGS- AKTIVITAETEN)
110 / SHEEP, GOAT, ANGORA, CATTLE, BUFFALO, MULE, POQULTRY / ..
"111

112 JC  LIVESTOCK ACIVITY AND COMMCDITY CORRESPONDENC -
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113 /SHEEP-MEAT, GCAT-MEAT, ANGOR~MEAT, BEEF, BUFAL-MEAT, MULE, POLTR-MEAT/
114 ' '

1135 B AREA :

116 / A-WHEAT-, A~CORN-=-, A-RYE~-~, A~BARLEY,

117 A~CHKPEA, A-DRBEAN, A-LENTIL, A-POTATO, A-ONION-, A-TOMATO,
118 A-GRPEPR, A-CUCUMB, A-SUNFLR, A-GRDNUT, A~COTTON, A-TQBACO,
119 A-SRBEET, A-MELON-, A-PISTAC, A-RICE--, A-SBEAN-, A-SESAME,
120 A-QLIVE~-, A-CITRUS, A~APPLE-, A~APRICO, A-WDCEER, A-~SBERRY,
121 A-QUINCE, A~HAZELN, A-TEA---, A-GRAPE-, A-PEACH~, A-CHERRY,
122 A-BANANA, A-ALFALF, A-FODDER /

123

124 BC CEREAI, AREA

125 / A~WHEAT~-, A-CORN=-~, A-RYE==-, A-RICE~-, A-BARLEY /
126

127 BF FALLOW AREA / FALLOW /

128

129 El FODDER / ALFALFA,FODDER /

139

131 B2 FODDER /A~ALFALF, A-FODDER /

132

133 E PRODUCTION COST STRUCTURE (PROD.-KOSTEN-STRUKTUR)

134 / SEED , FERTILIZER , CAPITAL /

135

136 SET O ALL OUTPUTS ; O(01) = YES; 0{02) g YES;

137 SET OCR CROPS i OCR{O1)=YES; OCR{(5)=YES;

138 SET LM LABCR AND TRACTOR; LM(L) = YES: LM{M} = YES;

139

140 SET LMF LABOR TRACTOR AND EvRTILIZER ;

141 LMF {IM) = YES; LMF(F) = YES;

142

143 SET TC FEED REQUIREMENT COEFFIENTS;

144 TC(TF) = YES; TC(TS) = YES:

145

146 SET G  ALL FEED COMPONENTS INCLUDING TOTALENERGY AND SUBGROUPS;
147 G(Gl) = YES; G{G2) = YES;

148 G(G3) = YES: G(G4) = YES;

149 G(G5) = YES; G{TC) = YES;

150 G(TE) = YES;

151 ‘

152 SET IO ALL I-Q COEFFICENTS EXCERPT LAND;

153 I0(L) = YES; IO(A) = YES; IO(M) = YES; IO(F} = YES;

154 IC(D) = YES; IO(0) = YES;

155 I0(G) = YES; IO(B) = YES;

156

157 SET IR SINGLE AND ROTATION CROPS;

158 IR(I) = YES;

159

160 SET IRJ ALL PRCDUCTION ACTIVITIES;

161 IRJ(IR) = YES: IRJ(J) = YES;

162

163 SET OAL ALL QUTPUTS (MARKET AND INTERNAL PRODUCTION) ;

164 CAL(Q) = YES; OAL(GS5) = YES;

165 :

LB o o e e e e e e e e e e e e e e i e e
167 2. BASIC STATISTCAL DATA (PROCESSED 1IN SYMPHONY- GAMSDAT)
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168 * {TO EBE YEARLY UPDATED V8. PROJECTED }

1B F e e e e e e e

170

171 x
172  TABLE DOM DOMESTIC PRODUCTION DATA

173

174 DPROD AREA YIELDS DPRICES RYIELD

178 ;
176 WHEAT 13538.51 6638.97 2.03% 18.03 0.9872 f
177 CORN 1212. 44 287.81 4.213 22,45 0.8966

178 RYE 704.81  423.51 1.664 14.11 1.0025

179 BARLEY 5629.77 1826.65 3.082 14.72 1.0633 ‘
180 RICE 198.00 42.18 4.694 54.38  0.9041

181 CHICK-PEA 297.67 158.49 1.878 35.07 1.0444 ’
182 DRY~BEAN 66.91 43,95 1.522 61.25  1.015%9

183 LENTIL 436.07  376.36 1.159 55.45  1.0500

184 BOTATO 3000.00  220.13 13.628 21.25 0.9814

185 ONION 1090.00 58.50 18.634 24.33 1.6028 "
186 GR-PEPPER 600.00 31.38  19.119 28.27 1.1961

187 TOMATO 3600.00 99.71  36.106 21.58 1.1155

188 CUCUMBER 510.00 27.64  18.458 27.02 1.1062

189 SUNFLOWER 720.21  723.19 0.996 31.34 0.8674

180 OLIVE 400.00 484 .47 0.826 43.55  0.0062

191 GROUNDNUT 57.00 23.98 2.3717 76.38  0.9913

192 SCYABEAN 15.00 10.97 1.367 36.79 0.855¢6

193 SESAME 25.00 18.51 1.351 90.59 1.0817

194 COTTON 780.77 550,35 1.419 149,72 0.9595

195 SUG-BEET 11165.45 290.89  38.384 3.91  0.9536

196 TOBACCO 161.81  177.72 0.911 137,03  1.0181

197 TERA 192.26 B87.25 2.204 41.00 0.3492

198 CITRUS 958.00 53.72  17.833 23.28 0.76857

199 GRAPE 3700.00  748.24 4,945 42.91  1.1232

200 APPLE 1450.00  247.42 5.861 21.32 1.0025

201 PEACH 265.00 23.69  11.185 41.52 1.1413 |
202 APRICOT 105.00 29.59 3.548 52.867 0.8791

203 CHERRY 95.00 20.52 4,629 48.36  0.98%9

204 WILDCHERRY 60.00 13.67 4.388 41.05  1.0098

208 MELON 4500.00 263,19  17.098 18.95 0.9343

206 STRAWBERRY 23.00 4,99 4.606  148.07 1.0455

207 BANANA 30.00 1.59 18.813 225.43 1.2071

208 GUINCE 56.00 7.94 7.053 29.64 - 1.1462

209 PISTACHIO 25.00 74,74 0.334 350.93 0.9566

210 HAZELNUT 350.00  333.89 1.048 110.48 1.1645%

211 SHEEP-~MEAT 377.70 4959800 7.615  137.0% 1.0370

212 SHEEP~MTLK 1196.59 495988.00 24.126 35.67 1.0074

213 SHEEP ~WOOL §2.35 49598.00 1.257 262.92 0.9757 |
214 SHEEP~HIDE 28.71 49598.00 0.579  182.83  1.4885

215 GOAT~MEAT 103.36 15070.00 6.859  109.01 1.0012

216 GOAT-MILK 565.46 15070.00 37.522 35.06 0.9927 '
217 GOAT~WOOL 8.94 15070.900 0.593  198.28 0.9738 '
218 GORT-HIDE 5.468 15070.00 0.377 182.83 1.3561

219 ANGOR~MEAT 6.90 3856.0C0 1.791 114.17 1.0099

220 ANGOR-MILK 57.76 38%6.00 14.980 35.06  1.0003

221 ANGOR-WOOL 6.05 3856.00 1.570 477.62  0.9923 ?

222 ANGOR-HIDE 0.50 3856.00 0.128 182.83 1.5688
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223 BEER 371.40 15881.10 23.240 110.42 0.9253
224 COW-MILK 3486.09 15981.10 218.138 35.91 1.0028
s 225 COW-HIDE 53.86 15981.10 3.370 87.8%  1.0167
53 226 BUFAL-MEAT 32.21 1002.29 32.141  107.45 0.9834
227 BUFAL-MILK 283.58 1002.29 282.928 38.54  0.9923
228 BUFAL-HIDE 2.44 1002.29 2.433 87.89 0.8166
229 POLTR-MEAT 139.59 62328.92 2.240 155.80  1.0000
230 EGGS 281.70 62328.92 4.520 169.60  1.0041
231 ALFALFA 1323.00 143,14 9.243 0.9729
232 FODDER 1108.05 358.89 3.087 0.7719%
. 233 MULE 2341.50
: 234 '
235 TABLE TRADE FOREIGN TRADE DATA
236
237
238 EXP-Q EXP~P IMP-Q IMy -2 EXP-PQP IMP-PQP
239
240 WHEAT 315.537 144.89 272.309 205.66
241 CORN 0.000 0.00 0.000 6.00
242 RYE 0.201 254.37 0.000 0.00
243 BARLEY 372.020 156.00 0.000 0.00
244 RICE 0.000 0.00 40.400 353.51
245 CHICK-PEA 175.656  333.14 0.000 0.00
246 DRY-BEAN 28.133  551.00 0.000 b.c0
247 LENTIL 228.386  459.21 0.000 0.00
248 POTATO 17.729  197.85 0.000 0.00
249 ONTON 98.743  168.17 0.000 0.00
250 GR-PEPPER 0.643  491.76 0.000 0.00
251 TOMATO 75.423  1178.51 0.000 0.00
252 CUCUMBER 0.000 0.00 0.000 0.00
. 253 SUNFLOWER 0.003  767.70 0.000 0.00
_3 254 OLIVE 1.384  402.56 0.000 0.00
| 255 GROUNDNUT 5.444 1145.00 0.000 0.00
256 SOYABEAN 0.000 0.00 752.926  427.40
257 SESAME 0.872  825.95 0.000 0.00
258 COTTON 241.000 1267.99 0.000 0.00
259 SUG-BEET 201.635 168.46 619.404  493.15
260 TOBACCO 131.014 2328.10 0.000 0.00
261 TEA 0.000  0.00 0.000 0.00
262 CITRUS 279.909 - 271.17 0.000 0.00
263 GRAPE 9.770 233.29 0.000 0.00
264 APPLE 127.697 277.77 0.000 0.00
265 PEACH 5.535  321.62 0.000 9.00
266 APRICOT 50.444  485.14 0.000 0.00
267 CHERRY 0.000 0.00 0.000 0.00
268 WILDCHERRY 0.891 510.88 0.000 0.00
269 MELON 18.156  139.34 0.000 0.00
270 STRAWBERRY 0.051  702.18 0.000 0.00
271 BANANA 6.001 834.00 0.000 0.00
272 QUINCE 0.978  229.63 0.000 0.00
273 PISTACHIO 3.957 4020.34 0.000 0.00
274 HAZELNUT 12.909 1599.09 0.000 0.00
275 SHEEP-MEAT 26.330 1849.64 0.000 0.00
276 SHEEP-MILK . 0.000 0.00 0.000 ¢.00

2717 SHEEP-WQOOL 22.182 1799.03 13.327 6381.0¢0
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278 SHEEP~HIDE 0.882 1040.98 0.056 2481.00 -
279 GOAT~MEAT 0.312 952,40 0.000 0.00
2890 GOAT-MILK 6.000 0.00 0.000 0.090 ‘
281 GOAT-WOOL 1.480 704.52 6.000 0.00 i
282 GOAT~HKIDE 0.882 1040.98 0.000 0.00 -
283 ANGOR-MEAT 0.000 0.00 0.000 0.00
284 ANGOR~MILK ¢.000 0.00 0.000 ¢.00 i
285 ANGOR-WOOL 2.840 35%8.05 0.000 0.00 ;
286 ANGOR~HIDE 0.000 ¢.00 0.000 0.00 5
287 BEEF 12.835 1572.14 0.000 0.00
288 COW-MILK 46.257 241.95 a47.1%0 483,990
289 COW-HIDE 0.000 0.00 3.321 2259.66 -
290 BUFAL-MEAT 0.029 1572.14 0.265 4716.41 L
291 BUFAL-MILK 0.900 ¢.00 0.000 0.00
292 BUFAL-HIDE 0.000 0.00 0.000 0.00
293 POLTR-MEAT 0.707 1007.00 0.000 0.00 i
294 EGGS 3.095 766.66 0.000 8.00 P
295 ‘ ) _
296 -
297 3
298 TABLE PROCTRADE TRADE OF PROCESSED PRODUCTS
299 : ‘
300 WHEAT TCMATO SUNFLOWER OLIVE TEA GRAPE HAZELNUT.
301 ¢ ' P
302 FACTOR 1.177 5.00 3.00 5.00 5.2% 4.0 2.2 :
303 TPRICE  305.57 554,08 813.18 1358.87 1944.05 687.32 2390.52 e
304 TRADEQ  111.56 26.72 -8.87 43.45 3.32 99,69 92 .35
305 re
306 - :
307 i
308 s
309 TABLE  PAR CONSUMPTION PARAMETERS AND PQP TERMS .
310 i
311 ELAST~P ELAST-I FACTOR COST POP1 PQP2 "
312 :
313 WHEAT ~0.337 0 0.8 47.95 B .
314 CORN ~-0.3 0 0.9 44.55 L .
315 RYE -0.2 0 0.9 43,15 :
316 BARLEY -~0.25 0 0.65 0 -
317 RICE -0.2 0.38 0.9 89.77 -
318 CHICK-PEA -0.31 0.6 0 0 :
319 DRY~BEAN ~0.31 0.6 :
320 LENTIL ~0.31 0.6
321 POTATO -9.2 0.3
322 ONION ~0.189 0.6
323 CR-PEPPER ~0.189 0.6 ;
324 TOMATO -0.189 0.6 :
325 CUCUMBER -0.189 0.6 d
326 SUNFLOWER ~0.302 0.860 L33 290.18
327 OLIVE -0.305 0.6 0.2 290.18
328 GROUNDNUT -0.305 0.6 o 0 :
329 SOYABEAN -0.305 0.6 0.18 290.18 =l
330 SESAME -~0.305 0.6 0.4 290.18
331 COTTON -0.3 - 6.5 0 0 L
332 SUG-BEET -0.303 0.6 0.11 98.5 .
1
|
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333 TOBACCO -0.3 0.5 0 0
334 TEA -0.5 0.5 0.19 241.42
i 335 CITRUS ~-0.197 0.75 0 9
;::L 336 GRAPE -0.13 0.1
L 337 APPLE -0.14 0.8
338 PEACH ~0.14 0.8
339 APRICOT -0.14 0.8
340 CHERRY ~0,14 0.8
341 WILDCHERRY ~0.14 0.8
342 MELON -0.189 0.6
343 STRAWBERRY -0.14 0.8
344 BANANA ~0.14 0.8
345 QUINCE -0.14 0.8
346 PISTACHIO -0.4 0.5
347 HAZELNUT -0.4 0.5
348 ALFALFA
349 FODDER
350 SHEEP~MEAT -0.,5 1.2
351 SHEEP-MILXK ~0.3 0.95
352 SHEEP -WOOL -0.2 1.18
353 SHEEP-HIDE -0.365 1.18
354 GOAT~-MEAT 0.5 1.2
355 GOAT-MILK -0.3 0.95
356 GOAT-WOOL -0.2 1.18 ¢
357 GOAT-HIDE ~0.365 1.18
358 ANGOR-MEAT -0.5 1.2
359 ANGOR~-MILK -0.3 0.95
360 ANGOR-WOOL, -0.2 1.18
361 ANGOR~-KIDE ~(,3865 1.18
362 BEEF -0.365 0.45
363 COW-MILK ~0.5 1.75
364 COW-HIDE -0.365 1.18
365 BUFAL-MEAT -0.5 0.45
366 BUFAL-MILK -0.5 1.75
367 BUFAL-HIDE -0.365 1.18
368 POLTR~MEAT -0.605 0.9
369 EGGS -0.6 0.85
370
371
T2 K e e o k2 e T e
373
374 TABLE RES RESOURCE DATA
375 QUANT PRICE REINDEX  PQP3
376
it 377 DRY-EITH 169%5.56 0 1
; 378 DRY~-GOQD 11812.02 ) 1
379 IRR~EITH 3021.15 0 1
380 IRR-GOOD 1035.67 0 1
381 TRER 2180 0 1
382 PASTURE 20000 0 1
383 LABOR-1Q 3082941. 62.5 1
384 LABOR-2Q 3082941, 62.5 1
385 LABOR~3Q) 3082941. 2.5 1
386 LABOR-4Q 3082941. 62.5 1
387 TRACTOR-10Q 188129  10.080 1
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388 TRACTOR~2Q 188129 16.080 1
389 TRACTCR~3Q 188129 10.080 1
380 TRACTOR=40 188129 10.080 1
393 NITROGEN 776408 0.42180 0.900
382 PHOSPHATE 532984 0.41205 0.630
383 SHEEP 48588 G 1
394 GOAT 15070 0 1
385 ANGORA 3856 0 1
396 CATTLE 15981 0 1
397 BUFFALO 1002 0 1
398 MULE 2353 0 1
389 POULTRY 62329 6 1
400 S~WHEAT 0 22.8 1
401 5-CORN 0 30.3 1
402 5~RYE 0 20.3 1
403 S-BARLEY 0 24 i
404 S~RICE 0 7¢.3 1
408 S~CHICKPEA 0 54 1
406 S§-DRY-BEAN 0 64.1 1
407 S~-LENTIL 0 58.9 1
408 S-POTATO 0 23.2 1
409 5~0ONION 0 26.9 1
410 $~GR~PEPPR 0 0.6 1 ¢
411 S—-TOMATO ¢ 0.5 1
412 S~-CUCUMBER ¢ 2390.5 1
413 §~SUNFLWER 0 56.9 1
414 §~SUG-BEET 0 230.1 1
415 S~GROUNDNT 0 106.1 1.
416 S~SOYABEAN 0 46.4 1
417 S5-SESAME o] 119.1 1
418 S~COTTON 0 29.8 1°
419 S-TOBACCO 0 0.04 1
420 S-MELON 0 1435.9 1
421 S-ALFALFA 0 195 1
422 S-FODDER 0 40 1
423 QLIVE-D 0 3000 1
424 TEA~—~D 0 75000 1
425 CITRS~I 0 15000 1
426 GRAPE~D 0 11460 1
427 GRAPE~I o 12930 i
428 APPLE-I 0; 11760 3
429 PEACH~I 4] 32430 1
430 APRIC-T ¢] 179670 1
431 CHERR~-I 0 22770 1
432 WCHER~I ¢] 20190 1
433 STRER~1 0 139410 1
434 BANAN~I 0 218940 1
435 QUINC~T 0 19140 1
436 PISTA-D 0 6000 1
437 HAZEL-D 0 6000 1
438
439
440
441

442
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443

444

445

446

447 PARAMETER MACRQ MACROECONOMIC VARIABLES AND RELATIONS

448 /EXRATE  112.8477" R

449 TCOEYR g.33 .

4590 FCOEF 0.5/;

451

452

453

454

435

456

457

458

G o o e ot ot e 02 1 S o

460 * 3 . PARAMETER AND COEFFICIENTS

BB L o o e e e e e e et et o
) 462 ) :

463 TABLE IQC BASIC PRODUCTION COEFFICIENTS (BASIS~PROD.-KOEFF.)

464 .

4465 SWHEATD FWHEATD SWHEATI SCORN-D FCORN-D

466 +

467 DRY-GOOD 1 0 0 1 1

468 DRY-EXTH 1 2 0 1 2

469 IRR~EITH 0 0 1 Q 0
- 470 A-WHEAT- i 1 1 0 0

471 A-CORN-— 0 0 0 1 1

472 FALLOW 0 1 0 0 1

4173 LABOR~10Q 0.8 18 1.4 14 42

474 LABOR-20Q 4 27.4 28.9 87.4 53.7

475 LABOR-30Q 28.3 25,2 45.9 75.86 75.6

476 LAROR-40Q 46.4 31.2 52.8 ¢ 5.7

477 ANIMAL-1Q 0 14 0 14 28

478 ANIMAL-2Q 2 26 4 19.2 19.6

479 ANTMAL-3Q 27 24 43 3.6 13.8

480 ANIMAL-4Q 43 30 49 0 0

481 NITROGEN 75 48 .4 60.8 43 41

482 PHOSPHATE 56.7 62.2 67 60 70

483 S~-WHEAT 193. 186.8 188 0 0

484 WHEAT 1.55 2 3.4 0 0

485 F-WHEAT 1.85 2.4 4.1 0 0

486 5~CORN 0 0 0 60 54

487 CORN 0 0 g 2.5 3.3

488 F-CORN 0 0 0 3.4 4.4

48%

490 + . SCORN-~I SRYE~-D FRYE~-D} SRICE~I FRICE~I

491

492 BRY~-GOOD 0 1 4] 0 0

493 DRY-EITH 0] 1 2 0 0
- 494 IRR~-EITH 1 ¢ G 1 1.33
: 4958 IRR-GOQD 0 0 ¢ 1 0

496 A-CORN-—- 1 0 ¢ 0 ¢]

497 A~RYE~—--— 0 i i 0 0
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498
499
500
201
502
503
504
505

506 -

507
508
309
516
511
512
513
514
515
516
517
518
519
520
521
522
523
524
523
526
527

528

529
539
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552

A-RICE-—
FALLOW
LABOR-1Q
LABOR-2Q
LABOR~30Q
LABOR-4Q
ANIMAL-1Q
ANIMAL-2Q
ANIMAL-3Q
ANIMAL-4Q
NITROGEN
PHOSPHATE
$—~CORN
CORN
F-CORN
5~RYE
RYE
F—-RYE
S~RICE
RICE

+

DRY-GOOD
DRY-EITH
IRR-EITH
A-BARLEY
FALLOW
A-CHKPEA
A-DRBEAN
LABOR-1Q
LABOR-2Q
LABOR-3Q
LABOR-4Q
ANIMAL-1Q
ANIMAL-2Q
ANIMAL-30Q
ANIMAL-4Q
NITROGEN
PEQSPHATE
S~-BARLEY
BARLEY
F-BARLEY

§~CHICKPEA

CHICK~PEA
F~-PULSES

S~-DRY~-BEAN

DRY-BEAN
+

DRY-GOOD
IRR-EITH
DRY-EITH
A~LENTIL

SBARLYD FBARLYD

l68.
20,

CORMMUHUHIOIODOROHRP

Bt D

11.2
32.7
22.3
29.2
1l
32
21
28
40
50

175.4
1.66
1.8

0

¢

BN HBNODOD R HONO

SLENTLD SPOTATI

OO RO

36.2

SCKPEAD SCXPEAT

O OO

SONIOND SONIONI

Qe

[ e Iy

[
BOMOOH OO

2889
165.2
14
14
30
15
14
27
€9

0

0

0
100
2.5
2.16
0

0

QOO

88/06/04 00:04:058

+

1
0.33
0
400
i0s
0

0
100
25
0
100
50

COoOOCOoOOoOO

120
5.2

SDBEANT

SGPEPPI

[ Jam ) Sl e }

PAGE

10

ERp

r..m-.m,]

e
RIS

ey

1
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553 A-BQTATO Q 1 0 0 0
554 A~ONION~- 0 0 1 1 0
585 A-GRPEPR 0 0 0 0 1
556 LABOR-1Q 5 16 197 197.6 33
557 LABOR-2Q 67.7 315.7 205.6  416.7 331.4
558 LABOR-3Q 143.8 324.4  527.2 565.3  1040.2
559 LABOR-40 10.4 176.2 0 48.6 0
560 ANIMAL-1Q 5 16 57 87 33
561 ANTMAL-2Q 33 53 0 10 68
562 ANIMAL-3Q 52 47 33 44 56
563 ANIMAL-4Q 10 101 0 27 0
564 NITROGEN 21.3 70.6 60 88.5 110
565 PHOSPHATE 8.3 84 80 102 110
566 S-LENTIL 99 0 0 0 0
567 LENTIL 1.103 0 0 0 0
568 F~PULSES 1.1 0 0 0 0
569 S-POTATO 0 1555 0 0 0
570 POTATO 0 13.886 0 0 0
571 S~ONOIN _ 0 0 31 22 0
572 ONION 0 0 9.2 18.6 0
573 S-GR-PEPPR 0 0 0 0 36000
574 GR-PEPPER 0 0 0 0 15.983
575 i
576
577
578 :
579 + STOMATI SCUCUMI ~ SSUNFLD SSUNFLI SGRNUTI
580 | -
581 IRR-EITH 1 1 0 1 1
582 DRY-EITH 0 0 1 0 0
583 DRY-GOOD 0 0 1 ¢ 0
584 IRR~-GOOD 0 0 0 0 1
585 A-TOMATO 1 0 0 0 0
586 A-CUCUMB 0 1 0 0 0
587 A~SUNFLR 0 0 1 1 0
588 A~GRDNUT 0 0 0 0 1
589 LABOR-1Q 126.9 41 35.2 41.8 59
590 LABOR-20 728.8 262.9 132.1 104.7 304
591 LABOR-3Q 1067.4 948.4 21.3 21.9 353.3
592 LABOR-4Q 105.3 34 0 8 371.5
593 ANIMAL~1Q 57 41 34 38 57
594 ANIMAL-2Q 54 19 17 10 75
_ 595 ANIMAL-3Q 122 95 19 0 6
;j 596 ANIMAL-4Q 42 34 0 6 39
g 597 NITROGEN 118 80 30 40 50
598 PHOSPHATE 75.5 30 30 40 50
599 S-TOMATO 2667 0 0 ¢ 0
600 TOMATO 32.367 0 0 0 0
601 S~CUCUMBER 0 5.5 0 0 0
602 CUCUMBER 0 16.687 0 0 0
603 S~SUNFLWER 0 0 10 11.5 0
604 SUNFLOWER 0 0 1.148 1.7 0
605 S~GROUNDNT 0 0 0 0 100
606 GROUNDNUT 0 0 0 0 2.397

607
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608 .
09

610 -
613 ;
612 + SSBEANT SSESAMI SCOTINI STORACD SMELOND -
613 :

614 IRR-EITH 1 1 1 0 0 -
615 TRR-GOOD 0 0 1 0 0 !
6le DRY~-GCOD 0 0 0 1 0 e
617 DRY~-ZITH 4] 0 4] i 1

618 A-SBEAN- 1 0 0 0 0 .
619 A—~SESAME, ¢] 1 0 0 ¢

629 A-COTTON 0 0 1 0 0 .
621 A-TOBACO 0 Q 0 1 0

622 A~MELON- 0 0 0 0 1

623 LABOR-1Q 0 0 41 26 11.7

624 LABOR-2Q 0 188.3 317.8 476.5 28.5

625 LABOR-3Q 142.3 111.8 421.6 662.2 353.8

626 LABOR-4Q 257.7 58.9 403.7 378.2 83.5

627 ANIMAL~1Q 0 0 41 26 10

628 ANIMAL-2Q 0 54.5 121 90 26

629 ANIMAL-3Q 50.2 21,5 64 15 36

630 ANIMAL-4Q 61.8 42 41 20 ¢ 0

631 NITROGEN 60 120 160 28 30

632 PHOSPHATE 0 40 100 21 20

633 $~SOYABEAN 15 0 ¢ ¢ 0

634 SOYABEAN 2.1 0 0 0 0

635 S-SESAME 0 70 0 0 0

636 SESAME 9 1.248 0 0 0

637 $~COTTON 0 0 75 0 0

638 COTTON 0 0 1.479 0 0

639 S=TOBACCO 0 0 0 200000 0

640 TOBACCO 0 0 0 0.8948 0

641 S-MELON 0 0 0 0 6.9

642 MELON 0 0 0 0 10.4

643

€44

645

646

647

648 + SMELCNI SALFALI SFODDRD SSBEETI FPASTUSE

649

650 IRR-EITH 1 1 0 1 0

651 DRY-GOOD 0 0 1 0 0

652 DRY-EITH 0 0 1 0 0

653 A-MELON- 1 0 ¢ 0 0

654 A-ALFALF 0 1 0 0 0

655 A-FODDER 0 0 1 0 0 .
656 A-SRBEET 0 0 0 1 0 {
657 PASTURE 0 0 0 0 1 R
658 LABOR-1Q 42 0 15 43.4 3

659 LABOR-2Q 173.7 85 40.5 470.6 6 o
660 LABOR-3Q 320.3 185.5 68.5 184.6 4 J
661 LABOR-4Q 16 0 0 362.9 2 .
662 ANIMAL-1Q 42 0 18 41.7 0

JER———
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663 ANIMAL-20Q 58 50 35 28.9 0
664 ANIMAL-3Q 98 33 20 58.7 0
€65 ANTMAL-40Q 16 0 0 89,3 0
666 NITROGEN 54 10 30 153.4 0
667 PHOSPHATE 63 190 0 144.9 0
668 S-MELON 4.5 0 0 0 0
669 MELON 18.3 0 0 0 0
§70 S~ALFALFA 0 15 0 0 0
671 F-ALFALFA 0 5 Q N 0
672 ALFALFA 0 9.5 0 0 0
673 S-FQODDER 0 0 30 0 0
674 FODDER 0 0 4 0 0
675 F~FODDER 0 0 1.5 0 0
676 5~5UG~-BEET 0 0 0 14 0
677 SUG-BEET 0 0 0 40.25 0
678 PASTFEED 0 4] 4] 0 .22
679
£80
681
682
683
684 + QLIVE-D TEA-~--D CITRS-I GRAPE~D GRAPE-T
685
686 TREE 1 1 1 Y 1
687 A-QLIVE~ : 1 Q 4] 0 0
688 A-TEA-—- 0 1 0 .0 o
B 689 A-CITRUS 0 0 1 0 0
690 A~GRAPE~ 0 0 0 .1 1
691 LABOR-1Q 42.8 12 711.7 158.7 203.9
692 LABOR~2Q 36.1 74 368.6 185.5 279.2
693 LABOR-30Q 1.9 55 19Q 347 417.3
694 LABOR-4Q 139.6 15 515.3 77.9 162.4
695 ANIMAL~19Q 30.4 0 45.6 0 39
696 ANTMAL-2Q 30.4 2 0 55 79
697 ANTMAL-3Q 0 0 0 a4 37
698 ANIMAL-40 19 0 45.6 28 52
699 NITROGEN 7.6 25.9 152 25 50
700 PHOSPHATE 5.7 7.5 152 490 80
701 OLIVE 0.911 0 0 0 0
4 702 TEA 0 6.309 0 0 0
- 703 CITRUS 0 0 22.696 0 0
704 GRAPE 0 0 0 3.829 4.98
705
o 706
: 707
708
709
710
711 + APPLE~I PEACH-I APRIC-I CHERR-I WCHER~I
712
713 TREE 1 1 1 1 1
- 714 A-APPLE- 1 0 0 0 0
i 715 A-PEACH- 0 1 ) 0 0
fEd 716 A-APRICO 0 0 1 0 0
T17 A~CHERRY 0 0 0 1 0
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718
719
720
721
122
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
7490
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
171
772

A-WDCHER
LABQOR~1Q
LABOR-2Q
LABOR-3Q
LABOR~4Q
ANIMAL-1Q
ANIMAL-2Q
ANIMAL-3Q
ANIMATL-40Q
NITROGEN
PHOSPEATE
APPLE
PEACH
APRICOT
CHERRY

WILDCHERRY

+

TREE
A-SBERRY
A~BANANA
A-QUINCE
A-PISTAC
A~HAZELN
LABOR-1Q
LABOR-2Q
LABOR~3Q
LABOR~-4Q
ANIMAL-1Q
ANIMAL-20
ANTMAL-3Q
ANIMAL~4Q
NITROGEN
PEQOSPHATE

STRAWBERRY

BANANA
QUINCE

S~PISTACHI

PISTACHICO
HAZELNUT

LABOR

N

N

o ]
LCAHhORMNWO

Y

=

o . a e s
COoOoCOoOUNOON O

SHEEP

131.53

103.8

63.4
632.5
101.8

17
39.3
6.2
23.1

0
9.799

BANAN-I

SCOoOOoOHOR

894
285
872.5

127
400
240

15.585

S oo o

GOAT

10.53

88/06/04 00:04:05

0
107.2
419.3
234.1
40
Y
181
9

0

40
50

QUINC-I

66.
161.
159.
165.

93.

22,
27.

n
COOWOOQOUHUNMNCOUOLE LA OOCHOOK

6.15

ANGORA

10.2

G
256.5
1365.7
58

3¢

137
172

0

0

50

PISTA-D,

CATTLE

120

85.1
340
1151.3
30

244

BEAZEL-D

BUFFALO

120

PRGE

r
|

T LI

..,1

LI

J csivmenory
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773 :

774 ANIMAL 0 0 0 38 52
775

776 TENE 115.6 119.5 147.7 436.2 549.7
717 TPAST 8 8 8 8 .8
718 TGRCONOIL 32 30 30 40 40
779 TGROIL 26 26 26 32 35
780 TOIL 1 1 1 i 1
781 TSTRAW 10 10 8 12 i2
782 TFODD 4 4 2 6 5
783

784 SHEEP-MEAT 7.34 0 0 0 0
785 SHEEP -MILK 23.95 0 0 0 0
786 SHEEP~WOOL 1.29 0 0 0 0
787 SHEEP-HIDE 0.389 0 0 0 0
788 GOAT~MEAT 0 6.85 0 0 0
789 GOAT-MILK 0 37.8 0 0 0
790 COAT-WCOL 0 0.609 0 0 0
791 GOAT-HIDE 0 0.278 0 0 0
792 ANGOR-MEAT 0 0 1.773 0 0
793 ANGOR-MILK 0 .0 14.975 0 0
794 ANGOR~WCOL 0 0 1.582 0 0
795 ANGOR-HIDE 0 0 0.082% 0 0
796 BEEF 0 0 0 25.11 0
797 COW-MILK 0 0 0 217.54 0
798 COW-HIDE 0 0 0 3.315 0
799 BUFAL-MEAT 0 0 0 0 32.68
800 BUFAL-MILK 0 0 0 0 285.2
801 BUFAL-HIDE 0 0 0 0 2.98
802

803

804

805 + MULE  PQULTRY

806

807 LABOR 78 5

808

809 ANIMAL 120 0

810

811 TENE 347.5 25

812 TPAST 10 4

813 TGRCONOIL 10 72

814 TGROIL 5 65

815 TOIL 1 4

816 TSTRAW 10 s

817 TFODD 4.5 0

818

819 POLTR-MEAT 0 2.24

820 EGGS 0 4.501

821

822

823

824

825

826

827
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828

829

BE0 e e e e e e e e e e e e
831 * 38, ADDITICNAL PARAMETERS

B 3 K e e e e e T T e
833 PARAMETERS CONCENT CONCENTRATE BY PRODUCT COEFF {PER OUTPUT UNIT)
834 / WHEAT 0.15

835 RYE 0.1

836 BARLEY 0.15

837 SUG-BEET 0.05 /,

838

839 CONOIL OILSEED BY PRODUCT COEFFICIENT

840 / SUNFLOWER 0.26

841 GROUNDNUT 0.10

842 COTTON 0.490

843 SOYAREAN 0.20/,

844 .

845 ENEC ENERGY EQUIVALENT BY PRODUCKTS PER BY PRODUCT UNIT
846 / WHEAT 0.50

847 RYE 0.24

848 BARLEY 0.60

849 SUG~-BEET 0.60

850 SUNFLOWER 0.53 +

851 GROUNDNUT 0.56

852 COTTON 0.56

853 SOYABEAN 0.68

854 F~WHEAT 0.13

855 F-CORN 0.15%

856 F~RYE 0.17

857 F~BARLEY 0.23 .
858 F-PULSES 0.19

859 F-ALFALFA 0.30

860 F~FODDER 0.490

861 ALFALFA - 0.30

862 FODDRDER 0.40/,

B63

864 LABFED LAROR FOR HARVESTING AND FEEDING STRAW

865 / LABOR~1Q 8.

866 LABOR-20Q 3.

867 . LABOR~30Q 25.

868 LABOR~4Q 5.

869 TRACTOR-30Q 1.7,

870

871 FEEDREQ FEED REQUIREMENTS (ENERY PER YIELD UNIT)

872 /SHEEP-MEAT 1.5

873 SHEEP-MILK 0.4

874 GOAT-MEAT 1.6

875 GOAT-MILK 0.4

876 ANGOR-MEAT 2.0

877 ANGOR-MILK 0.5

878 BEEF 1.8

879 COW-MILK 0.4

880 BUFAL-MEAT 2.0

881 BUFAL-MILK 0.5

BB2 POLTR-MEAT 2.5

LA

| ™

— g | " | 2N
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883 EGGS 3.5/:

884 TABLE FEEDABS ABSOLUTE FEEDREQUIREMENTS AND TECHN. PROGRESS

885

886 NEED PROGRESS

887 SHEEP 95. 0.98

888 GOAT 94. 0.98

889 ANGORA 102, 0.98

830 CATTLE 290. 0.98

891 BUFFALQ 340, 0.98

892 MULE 280. 0.99

893 POULTRY 10. 0.97

894

895 TABLE FEEDGRAIN DATA AND COEFF. FOQOR FEEDING GRAIN

89¢

897 ENEGR MINGR USEGR

898

8589 WHEAT 0.72 0.30 1108.

900 CORN 0.78 0.11 677.

301 RYE : 0.65 0.04 : 401,

802 BARLEY 0.71 0.51 3396,

903

GOA o oo e e e e et Tt i

905

906 ’

GOT o oo o o okt 1t o 0 0 0 80 S i S

908 = 4. CALCULATION OF MODEL PARAMETER AND COEFICIENTS

00 K e e e e e e ettt e e

910 * QUADRATIC COST TERM CALCULATION FOR LABOUR AND TRACTORS
911 * ASSUMED SHIFT FACTORS: AVAILABLE STOCK, AVERAGE COSTS,REL. UNEMPLOYM.

912
913  PARAMETERS PQPLT QUADRATIC LABQUR AND TRACTCOR COSTS .
914 . RUNEMP RELATIVE UNEMPL. LABOUR AND TRACTORS
915 / LABOR 0.75
916 TRACTOR 0.18/;
917
918
919 POPLT{L}= {(RES{L,"PRICE") / MACRQO("EXRATE"))
920 A / {(RUNEMP ("LABOR"™) * RES(L,"QUANT")) :
921 PQPLT (M)= (RES (M, "PRICE")) / (RUNEMP ("TRACTOR") * RES (M, "QUANT"}};
922 :
923 PARAMETER, P . CROP PRODUCTION COEFFICIENTS (KOEFFIZIENTEN) ;
924 MEESas
925 P{3,I,T) = IQC(S,TI) ;
= 926 P(B,I,T) = IOC(B,I) ;
i 927 P ("FALLOW",I,T) = IOC(“FALLOW",I) ;
= 8928 P{L,I,"ANIMAL") = ICC(L,I) ;
929 P ("LABOR-1Q", I,"MECHANIZED"} = TOC ("LABOR~1Q", I)
930 - 0,.9*%I0C("ANIMAL-1Q",I) H
931 P ("LABOR~-2Q"™, I,"MECHANIZED") = IOC ("LABCR-Z2Q™, I}
932 - 0.9%IOC ("ANIMAL~-2Q", 1) H

933 P("LABCR-3Q", I,"MECHANIZED") = IOC{"LABOR~3Q", I)

934 - 0.9*I0C ("ANIMAL-3Q", I) ;
935 P ("LABOR-4Q", I,"MECHANIZED") = IOC (*LABOR-4Q", I)
336 - 0.9*IOC {"ANIMAL-4Q",I) ;

937
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938 P(A, I,"ANIMAL") = IOC(A, I) ; B

939

940 P {"TRACTOR-1Q", I, "MECHANIZED™) = 0.1 * IOQC("ANIMAL-1Q",I);: -

941 P {"TRACTOR-2Q", I,"MECHANIZER™) = 0.1 * IOC{"ANIMAL-2Q",I);

942 P ("TRACTOR-3Q", I, "MECHANIZED") = 0.1 * IQC("ANIMAL-3Q",I): -

943 P {"TRACTOR-4Q", I, "MECHANIZED") = 0.1 * IOC("ANIMAL-4Q",I):;

944 -

345 P(F, I, TY = IOC(F, I) * RES(F,"REINDEX") ;

946 P(D, I, T = iIOC(D, I) :

947 P{G,I,T) = I0C(G,I) ;

948

949 P(OAL, I, T) = IQC(OAL, I) * DOM(OAL,"RYIELD") ;

950

951 P {10, "TEA~~-D", "MECHANIZED")= {;

8952 P(S ,"TEA~--D", "MECHANIZED")= 0:

953 P(I0,"PASTURE", "MECHANIZED )= 0;

8954 P(S ,"PASTURE", "MECHANIZED"}= 0;

955

956

5T K e e e e it

958

859 PARAMETERS Q LIVESTOCK PRODUCTION COEFFICIENTS,

960 00 INDEX OF LIVESTOCK GRAIN CONSUMPTION

961 / WHEAT=1, CORN=1l, RYE=1l, BARLEY=1 / ;

962 .

963

964 Q{%L,J) = IOC("LABOR",J) / 4 ;

965 Q(A,J} = IOC("ANIMAL"™,J} / 4 ;

966 Q(0,J} = IOC{0,J)} * DOM(OQ,"RYIELD™) / 1000

967 Q("TENEY,J) =({SUM(0,I0C({0,J) * FEEDREQ(Q)) + FEEDABS(J,"NEED“)))

868 *FPEEDARS (J, "PROGRESS") ;

969 Q{TC,J) = Q{"TENEY,J) * IQC{TC,J)/100;

970 (G, T} = Q(G,J) / 1000 H

971

07 2 e e e e e e e et . o e e e 2

973 PARAMETER PCOST CROP PRODUCTION COSTS;

974 * QCOST LIVESTOCK PRODUCTION COSTS;

975

976 PCOST ("FERTILIZER", IR, T)=SUM(F,P{(F,IR,T) *RES(F,"PRICE"));

877 PCOST("SEED",IR,T) = SUM(D,P(D,IR,T)*RES(D,"PRICE")) /MACRO(“EXRATE")'
978 PCOST("CAPITAL",IR T) = P("TREE",IR,T)* RES(IR,"PRICE"™)/MACRO ("EXRATE")

i

979

980 Fo-—mee e DEMAND CURVES CALCULATIONS

981

982 PARAMETERS IMPRICE IMPORT PRICE,

983 EXPRICE EXPORT PRICE,

984 TCON CONSUMPTION OF RAW PRODUCTS,

985 DPRI DEMAND CURVE PRICES,

986 RLPHA DEMAND CURVE INTERCEPT,

987 ©  BETA . DEMAND CURVE SLOPE,

988 IMPPPIND IMPORTED PROCESSED PRODUCT INDEX,
989 EXPPPIND IMPORTED PROCESSED PRODUCT INDEX,
830 EXPINDEX EXPORT INDEX,

991 IMPINDEX  IMPORT INDEX;
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992

993 IMPRICE(Q) =  TRADE(O,"IMP-2");

994 IMPINDEX (O) § TRADE(Q,“"IMP-Q") =1 ;

995 EXPRICE(Q) = TRADE (O, "EXP~B"} ;

996 EXPINDEX(Q) $ TRADE(O,"EXP-Q") = 1 ;

997

998 EXPPPIND (0) $ (PROCTRADE ("TRADEQ",0) NE 0

999 AND PROCTRADE ("TPRICE",0)} GT 0) = 1;
1000 ‘
1001 TCON(0) = DOM{Q, "DPROD") * {L-CONCENT {0} ) * (1-CONCIL(0})
1002 + TRADE (0, "IMP~Q™)
1003 ~ TRADE (0, "EXP-Q")
1004 ~ FEEDGRAIN (O, "USEGR")
1005 -PROCTRADE (*TRADEQ",0} * PRCCTRADE{"FACTOR",0);
1006 .
1007 DPRI(Q) = DOM (O, "DPRICES") *1000 / MACRO ("EXRATE");
1008
1009 BETA (G} = DPRI(OY [/ (PAR(O,™ELAST-P") * TCON(O)) i
1010 * —-mmm—me— GRAIN-FEED USE CALIBRATION
1011 BETA (G3) 0 ;
1012 *= —————m END OF GRAIN CALIBRATION

1013 '
1014 ALPHA (O} = DPRI{(0) - BETA(O) * TCON{O) ;
1015 - '

L0 LB F o e e e e e e e
1017 * EQUATION PART

B B e et
1019

1020  VRRIABLES PROFIT OBJECTIVE FUNCTION (ZIELFUNKTION)
1021 RELFAL RELATIVE FALLOW

1022 PPTRADE TRADE OF PROCESSED COMMODITIES ;
1023

1024  POSITIVE VARIABLES

1025 CROPS PRODUCTION OF CROP

1026 PRODUCT PRODUCTION OF LIVESTOCK

1027 PFERT PURCHASE OF FERTILIZER

1028 PRCOST PRODUCTION COSTS

1029 LATRUSE LABOR AND TRACTOR USE

1030 FEED FEED USE IN ANIMAL PRODUCTION IN ENERGY UNITS
1031 FGRAIN COMPOSITION OF FEEDGRAIN IN PRODUCT WEIGHT
1032 * TOTALPROD TOTAL PRODUCTION IN RAW FORMS

1033 TOTALCONS TOTAL CONSUMPTION IN PROCESSED FORM
1034 IMPORT IMPORT OF LIVESTOCK AND CROPS

1035 EXPORT EXPORT OF LIVESTOCK AND CROPS

1036 CERAREA CEREAL AREA

1037 FALAREA FALLOW AREA

1038 TECH TECHNOLOGY

1039 TECHNOL RELATIVE TECHNOLCGY ;
1040
1041  EQUATIONS LAND BASIC LAND CONSTRAINTS
1042 LABTRAC 'LABOR AND TRACTOR CONSTRAINTS

1043 ANIMALPWER ANIMAL POWER BALANCES

1044 ANIMALINV ANIMAL INVENTORY

1045 PURCFERT  PURCHASE FERTILIZER
1046 PRODCOST  PRODUCTION COSTS
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1047
1048
1049
1050
1051
1052
1053
1054
1055
10586
1057
1058
1059
1060
1061
1662
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
10679
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1081
1092
1083
1054
1095
1096
1087
1098
1089
1100
1161

LAND (S} ..

LABTRAC(IM) ..

ANTMALPWER (A} ..

ANIMALINV(J) ..

FEEDSTRAW. .

FEEDCON. .

FEEDCERI. .

FEEDPAST. .

FEEDOIL. .

PRODUCTICN
LEDSTRAW
FEEDCCN
FEEDCERI
FEEDPAST .
FEEDOIL
FEEDFODD
TOTALFEED
MINFEED.
MINGRCOIL
MINGROIL
MINGRAIN
COMBAL
IMPORTL
EXPCORTL
VALTRADE
CALB
AREAF
CERBAL
FALBAL
FALDEVIAT
VALFAL
TECHABSOL
TECHDEVIAT
VALTECH
SURPLUS

88/06/04 00:04:05 PAGE 20

PRODUCTION BALANCES

FEED SUPPLY STRAW

FEED SUPPLY CONCENTRATES

GRAIN USED FOR ANIMAL FEEDING

FEED SUPPLY FROM PASTURE

FEED SUPPLY OIL CAKE

FEED SUPPLY ALFALFA AND FODDER

TOTAL FEED BALANCE

MINIMUM FEED REQUIREMENTS BY COMPONENTS

MINIMUM GRAIN CCONCENTRATES AND OILCAKE

MINIMUM GRAIN AND OILCAKE

MINIMUM SHARE OF INDIVIDUAL GRAINS
COMMODITIES BALANCES

IMPORT LIMIT

EXPORT LIMIT

TRADE OF PROCESSEDR PRODUCTS
CALIBRATION{ PRODUCTION LEVEL)
CALIBRATICN FODDERAREA

CERIAL CALIBRATION

FALLOW CALIBRATION

FALLOW CERIAL CALIBRATION

CALIBRATION OF FCQEF

TECHNOLOGY ABSULUTE

TECHNOLOGY DEVIATION ¢
VALITATION TECHNOLOGY

OBJECTIVE FUNCTION (ZIELFUNKTION) ;

SUM{ (IR, T), P(5,IR,T) * CROPS(IR,T))

=I,=

RES (S, "QUANT"} H

SUM((IR,T), P(LM,IR,T) * CROPS (IR, T))

+5UM{(J,0(ILM,J) * PRODPUCT (J})
+LABFED (LM} * FEED ("TSTRAW")

=E= LATRUSE (LM}

Y

=

SUM({(IR,T), P{A,IR,T) * CROPS(IR,T))

SUM{J, Q(a,J) * PRODUCT (J))

PRODUCT (J} =Ls= RES(J, "QUANT") H

SUM{(IR,T,Gl),P(GL,IR,T) * CROPS(IR,T) *ENEC(GL))
=G= FEED ("TSTRAW"} ;

SUMI((IR,7T,G2},

P{G2,IR,T}) * CROBS(IR,T)

* CONCENT (G2) * ENEC({G2Z})

=G= FEED ("TCONCEN")

SUM(C3,

~e

FGRAIN(G3) *FEEDGRAIN(G3,"ENEGR"))

=G= FEED ("TGRAIN") ;

SUM(T,CROPS ("PASTUSEY, T} *P ("PASTFEED"™, "PASTUSE", T))
=G= FEED ("TPAST") ;

SUM((IR,T,G4), P(G4,IR,T) * CROPS(IR,T}

fl
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11G2 * CONQIL{G4) * ENEC(G4))
1103 wG= FEED ("TOIL™) :
o 1104
) 1105 FEEDFODD. . SUM( (IR, T,GS},CROPS (IR, T) * P(GS,IR,T) * ENEC{G3))
1106 =G= FEED ("TFODD") ;
1107
= 1108 TOTALFEED. . SUM(TF,FEED(TF))
i 1109 =G= SUM{J,Q("“TENE",J} * PRODUCT(J}) :
= 1110
1111 MINFEED (TF) .. FEED(TF} =G= SUM{(J,Q(TF,J) *PRCDUCT(J)) ;
sy 1112
: 1113 MINGRCOIL.. FEED {"TGRAIN™) + FEED{("TCONCEN") + FEED{"TQIL")
= 1114 =G= SUM(J, Q{"TGRCONOIL",J} * PRODUCT (I)) ;
1115
1116 MINGROIL.. FEED ("IGRAIN") + FEED ("TOIL"™)
1117 =G= SUM(J,Q("TGROIL",J) * PRODUCT(JI)) F
1118
1119 MINGRAIN(G3) .. FPGRAIN{G3) * FEEDGRAIN(G3, "ENEGR")
s 11290 =G= FEED ("TGRAIN") * FEEDGRAIN({G3, "MINGR") F
: 1121
e 1122 PURCFERT(F) .. SUM({IR,T}, P(F,IR,T) * CROPS(IR,T))
1123 =E=  PFERT(F) :
s 1124
o 1125 PRODCOST(E) .. SUM({{IR,T), PCOST(E,IR,T) * ERCPS(IR,T))
1126 =* +SUM (J, QCOST (B, J) *PRODUCT (J) )
1127 =E= PRCOST (E) ;
- 1128
i 1129 COMBAL{O) ., SUM{ (IR,T), P{O,IR,T} * CROPS{IR,T))
e 1130 % (1-CONCENT (Q)) *{1-CONCIL{Q))
1131 +SUM(J,Q(0,J) * PRODUCT(J)}
- 1132 + IMPORT(Q) *IMPINDEX(0)
2 1133 =E= TOTALCONS (O)
b 1134 + EXPORT (Q) *EXP INDEX (OQ)
1138 +  QQ{Q) * FGRAIN(QO)
1136 + . PROCTRADE ("FACTOR", 0} *PPTRADE (0) ;
b 1137
- 1138 IMPORTL(O) .. IMPINDEX(O) * IMPORT{0Q) =E= TRADE (0, "IMP~-Q") ;
o 1139
1140 EXPORTL(Q) .. EXPINDEX(Q) * EXPORT (0) =E= TRADE (O, "EXP-Q")
1141 '
1142 VALTRADE {O) .. EXPPPIND (0) * PPTRADE(Q) =BE= PROCTRADE {"TRADEQ",0);
1143
1144 CALB (OAL) ., SUM{ (IR, T), P(OAL,IR,T) * CROPS(IR,T)}
b 11.45% =L=  DOM(OAL, "DPROD") ;
o 1146
: 1147 * AREAF(BZ) .. SUM{ (IR, T),P(B2,IR,T) * CROPS(IR,T))
1148 * =L+~ RES{B2, "AREA") ‘ :
ot 1149 '
5 1150 CERBAL. . SUM((BC, IR, T), P(BC,IR,T} * CROPS(IR,T})
= 1151 =g= CERAREA ;
1182
2o 1153 FALBAL, ., SUM({{IR,T), P(“FALLOW",IR,T) * CROPS(IR,T))
' 1154 =E=  FALAREA ;
1155
1156 FALDEVIAT.. FALAREA - CERAREA *MACRC("FCOEF") =E= RELFAL
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1157
1128
1158
1160
1161
1162
1163
1164
1163
116%
1167
1168
1163
1176
1171
1172
1173
1174
1175
11786
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1182
1193
1194
11985
1196
1197
1198
1139
1200
1201
1202
1203
1204
1205
1206
1207
1208
1208
12190

2.04 PC AT/XT

88/06/04 00:04:05 PAGE 22

VALFAL. . RELFAL =L= 0 :
TECHEABSOL(T) ..  SUM((B,IR),P(B,IR,T)*CROPS(IR,T)) =E=TECH(T) ;
TECHDEVIAT. . TECH ("ANIMAL"} -TECH ("MECHANIZED") *MACRO (W TCOEF")
=E= TECHENOL ;
VALTECH. . TECHNOL =L= 0 ;
SURPLUS. . SUM{(O, ALPHA(O) * TOTALCONS(O) + 0.5 * BETA(O)
* TOTALCONS (0) ** 2)
+  SUM{0, EXPRICE(Q) * EXPORT(0))
-~  SUM(0, IMPRICE(D) * IMPORT(O})
+ SUM(O,PROCTRADE ("TPRICE", Q) * PPTRADE (0)}
-  SUM(E,PRCOST(E))
- 0.5 * SUM(LM,PQPLT (M) * LATRUSE (LM) #** 2 )
=E= PROFIT
FE i i o o e o e Akl e e s e Al ) T TS T T o i S s 7 e oy Ak L AT, L Y U ST ST ST T e e
OPTION ITERLIM = 5000 :
OPTION LIMROW = ¢ ;
OPTION RESLIM = 760 ; +
CPTION LIMCOL = 0 ;
CPTION BRATIQ = 0 ;
OPTION DOMLIM = 10 :
* OPTION SYSQUT = ON ;
* OPTION INTEGERZ2= 1 ;
* OPTION INTEGER3= 2 ;
MCDEL TASM /ALL/ :
SOLVE TASM MAXIMIZING PROFIT USING NLP :
S i i e e e i i i e o S . S A A (T . A S s e Ak A L S T, ATY R TR T T 7 2 2 s i
* 6.SUMMARIZING THE MODEL RESULTS

PARAMETERS DPRICE
MARKBAL
POPCOM
DEM
PQPLIV
DPRICE (O, "STATISTIC")
DPRICE (O, "MODEL")
DPRICE (O, "DEVIATION")
DPRICE {0, "SHAD-EXP")
DPRICE {0, "SHAD~IMP")

STATISTICAL AND MOPELLED PRICES ,
PRCDUCTION AND MARKET BALANCES ,
SHADOW PRICES AND QUADRATIC COST TERMS ,
DEMAND COEFFIENTS v
QUADRATIC COST LIVESTOCK ;

= DPRI (0O} H

= COMBAL.M(O} i

= COMBAL.M(O)/DPRI(Q) ;

= EXPORTL.M({0Q) H

= IMPORTL.M(O} H

MARKBAL (O, "PRODUCTION") = SUM{(IR,T), P{O,IR,T) * CROPS.L(IR,T)})

4+8UM{J, Q(0,J} *PRODUCYT.L(I)) ;

MARKBATL, (O, "TOTALTRADY) = EXPORT.L(C})

+ PPTRADE.L(Q)} * PROCTRADE ("FACTOR"™,O)
- IMPORT.L{0O) H

—
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1211  MARKBAL (O, "FEDGRAIN") = FGRAIN.L(O) ;

12157  MARKBAL (O, "FEEDBYPROD") = MARKBAL(O, "PRODUCTION™) *{ CONCENT(0)

1213 + CONOIL(0)) ;
1214
1215 MARKBAL (O, "CONSUMPT") = TOTALCONS.L(O) o
1216 Hemmmmm o s S
1217  PQPCOM(OAL,“SHADOW"} = CALB.M(OAL) ;

1218 PQPCOM(OAL,"LEVEL") = CALB.L(OAL) ;

1219 PQPCOM (OCR, "PQPKOEF") CALB.M({CCR) /CALB.UP (CCR) ;
1220 POPCOM(Ol,"RELSHAD")} = CALB.M(O1l)/CCMBAL.M(O1)} :
1221  DEM(C,"DALPHA®) = ALPHA(QO) :
1222 DEM(C, "DBETA"} = BETA(Q) :
1223
1224 _
1225  PQPLIV{J,"SHADOWL") = ANIMALINV.M{J) ;
1226  PQPLIV{J,"LEVELL") = ANIMALINV.L{J) ¢
1227 PQPLIV{J,"PQP3") = ANIMALINV.M(J)/ANIMALINV.UP(J)} ;
1228 DISPLAY MARKBAL,DPRICE,DEM, Q,PQPLT PQPLIV, PQPCOM;
1229 »
1230 Kememmmm———— COST CALCULATIONS ww=mmew————e
1231 SETS COP OPPORTUNITY COSTS CROPS
1232 / LABOURCO, MASCHINCO, ANIMALPW, LANDRENT,ROTATIONC,SPECLANDCO/
1233 Cos SUBGROUPS OF COSTS
1234 / VARIABLCO, OPPORTCOST / ¢
1238 couT QUTPUT VALUES
1236 /VALPROD, VALSTRAW, VALCON, VALOEL/
. 1237 SCA SUBGROUPS OF COSTS ANIMAL
L 1238 /SUMFEED, LABOURCO, ANIMALSTOC/
o 1239 SET CAL  ALL COST ITEMS CROPS;
1240 CAL(COP) = YES ;
- 1241 CAL{CO3)} = YES ;
& 1242 CAL(E) = YES ;
1243 SET ACA  ALL COSTS ANIMAL ;
1244 ACA(TC) = YES;
1243 ACA {3CA) =YES ;
,] 1246
i 1247 PARAMETERS CO COST STRUCTURE CROPS,
1248 RCO RELATIVE CROF CO0OS1TS,
1249 RCA RELATIVE ANIMAL COSTS,
;1 1250 CA COST STRUCTURE ANIMALS;
o 1251
® 1252 CO(E,IR) = PCOST(E,IR,"ANIMAL"} 7
1253
7 1254
;] 1255  CO{"LABOURCO",IR) = SUM(L,P(L,IR,"ANIMAL")* LABTRAC.M(L})
1256
1257 CO{"MASCHINCO", IR) = SUM(M,P (M, IR, "ANIMAL")* LABTRAC.M(M))
e 1258 + TECHABSOL.M{"™ANIMAL"™)

e 1259 CO("ANIMALPW", IR) = SUM(A,P (2, IR, "ANIMAL")* ANIMALPWER. M{A}) ;
= 1260

1261
- 1262  CO{"LANDRENT",IR) = SUM(S,P(5,IR,"ANIMAL")* LAND.M(S)) ;
4 1263  CO{"ROTATIONC",IR) = SUM{BC,P (BC, IR, "ANIMAL")*CERBAL.M)
1264 + P (“FALLOWY, IR, "ANIMAL") *FALBAL .M;

1265
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L
1266  CO("SPECLANDCO",IR) = SUM(OAL,P (OAL, IR, "ANIMAL")* CALB.M(ORL)) ; B
1267  CO("VARIABLCO",IR) = SUM(E,PCOST(E,IR,"ANIMAL")) ;
1268 : r
1269  CO("CPPORTCOST",IR) = SUM(COP,CO(COP,IR));
1270  CO("TOTALCOS",IR) = SUM(COS,CO{(COS,IR)); N
1271  RCO{CAL,IR) = CO(CAL,IR}/CC("TCTALCOS",IR);
1272 * mem—ee- CROP OUTPUT VALUES wmmww———mm—mm—— (
1273 CO("VALPRODY, IR)= SUM(CAL,P (OAL, IR, "ANIMAL"™) *(1~CONCENT (OAL}) !
1274 * (1-CONOIL(OAL)) * COMBAL.M{CAL)} * (-1) : "
127%  CO("VALPROD","PASTUSE") = P ("PASTFEED","PASTUSE","ANIMAL") *FEEDPAST.M; _
1276  CO("VALSTRAW",IR)= SUM(G1,P(G1, IR, "ANIMAL")
1277 * ENEC(Gi) * FEEDSTRAW.M) * (-1) ; {
1278 ~
1279  CO({"VALCON",IR)= SUM(GZ,P (G2, IR, "ANIMAL") * CONCENT (G2}
1280 * ENEC{G2} *FEEDCON.M) * (-1} H
1281 [
1282  CO("VALOEL",IR)= SUM(G4,P (G4, IR, "ANIMAL") * CONOIL (G4) e
1283 * ENEC(G4) *FEEDOIL.M) * (-~1) ;
1284 -
128% CO("TOTALPROD", IR} = SUM(COUT, CO{COUT,IR)) ; e L
1286  CO("DIFFCROP",IR) = CO("TOTALPROD",IR) =~ CO("TOTALCOS",IR) ; i S
1287  RCO(COUT,IR) = CO(COUT,IR} / CO("TGTALEROD", IR} ; o
1288 +
1289  RCO("RSTOTAL",IR) = SUM(COUT,RCO(COUT, IR)) :
1290 Hemmmom—- COST STRUCTURE ANIMAL ———=s=ow—me— oo -
1291
1292  CA{"TENE",J) = Q("TENE",J) * TOTALFEED.M * "(-1} ; -
1293 .
1284  CA(TF,J) = Q{TF,J) * MINFEED.M(TF) * (-1) ; ' L,
1295  CA("TGRCONOILM™,J) = Q("TGRCONOIL",J} * MINGRCOIL.M * (-1);
1296 :
1297 CA ("TGROIL",J} = Q("TGROILY,J) * MINGROIL.M * (-1); B
1298 g

1299  CA(“SUMFEED",J) = SUM{TC,CA(TC,J))+ CA{"TENE",J} ;
1300  CA{"LABOURCO",J) = SUM(L,Q(L,J) *LABTRAC.M(L}) ;
1301  CA("ANIMALSTOC",J) = ANIMALINV.M(J} ; ~
1302  CA{"TOTALCOST",J) = SUM{SCA,CA(SCA,J)) ; '
1303  RCA{"TENE",J} = CA("TENE",J)/CA{"TOTALCOST",J);
1304 RCA{(ACA,J) = CA(ACA,J) / CA("TOTALCOST",J) : ‘
130%  RCA("RTOTAL",J} = SUM(SCA,RCA(SCA,J}); -
1306 * —mmmmm—————— ANIMAL OQUTPUT —~—mmme——m e e e n
1307 CA({"PRODANIMAL"™,J) SUM(0,0(0,J) * COMBAL.M(Q)) * (~1) ;
1308  CA(“ANIMALFW",J) SUM(A,Q{A,J) * ANIMALPWER.M(R));
1309  CA("TOTALVAL",J) CA ("PRODANIMAL®",J) + CA("ANIMALPW",J); —
1310 CA("DIFFERANI",J) CA("TOTALVAL",J) - CA{"TOTALCOST",J) ;

BNl

I

1311  RCA({"RELPRODUGCT",J) = CA("PRODANIMAL",J) / CA("TOTALVAL",J): B
1212  RCA("RELANIMP",J} = CA("ANIMALPW",J} / CA("TOTALVAL",J);

1313 -
1314 DISPLAY CO,RCO,CA,RCA ; E
1315 S i
1316 * END OF PROGAM INPUT FILE _
1317 *wmmmw—“"““"'“““‘“-‘““‘“““M‘“‘W‘“_'—-"—’_”“t-' ————————————————— -!-u.

COMPILATION TIME = 2.519 MINUTES
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6.5 Output of the model and interpretation of results

tn sequence of successful model runs it is possible to achieve a
standard output and an output, which is declared by the DISPLAY
statements. Additonally, the input file is alsoc included as a
part of the cutput file.

In the following, we explain the results of the first step run in
regard to the example year of 1981. We will refer to the listed
output as given in : appendix B of this chapter. The presented
printout is exactly the same as the one stored on the hard disk
of the Ministry PC, listed under

TASM81B.L3T ;

Additionally, we will make some references to the page numbers
as listed by the GAMS programme.
¥
Page 25: Some statistics are given concerning the size and
the elements of the model {(eguation system) as
well as the time for generation and execution of
the input file. .

Page 26: The summary statistics presenting information
about the solution status (important: optimal
solution found, evaluation errors) and the space
and time requirement for solving the model. The
information about work space available and
required gives some ideas about the possible
enlargement of the model.

&.5.1 Standard cutput

The standard solution, following this general information, has
two main parts:

- a dual solution
- and a primal solution.

6.5.1.1 DUAL Solution

The listing of dual solutions follows the order of the equation
block and within each block the order of the set statement. Each
block in the dual solution starts with:
———— EQU xxX {Explanation)

Each line in the dual solution contains the following infomration:

LOWER: Indicates that a certain value in the RHS part of the
model (after transformation of the equation) mnmight be
given as a minimum for the equation. This 1is only
possible, if an equation is formulated as
=G= ~ greater than,

or =E= equal to.
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UFPER:

or

LEVEL:

MARGINAL:

An INF means, that no minimum for the equation value
is defined, which is for example +the case in the LAND
equations.

Under +this headline the maximum of the eguation value
is listed. It exists of a number only, if the equation
is of:

=L= lower than,

=E= equal to type.

The land equation illustrates that the resource
availability, as entered in the RES table and used in
the land equation of the input file, is included.

Under the level heading the amount of the value of the
RHS section, which is utilized in the optimal solution,
is printed. Observing the land equation one can notice
that DRY-EITH is not used completely and that IRR-EITH
reaches the limits of land availability!

In the case of an equation formulated by =E= under
LOWER, LEVEL and UPPER, the same values appear,.

Following this heading, the most interesting dual
variables (shadow - prices are generally used as
synonyms jare printed. The MARGINAL(s) present the
change of the objective function, if one
increases the RHS value of a model by one unit.
Provided the LEVEL value of an equation is not at
the limit of UPPER or LOWER (if the restriction
is not binding}, the objective value of the model
will not react to a marginal change of the RHS
value. Assuming, for example, the amcount of 1 ha
additonal dry land availability, +then nothing
would change in the solution. Consequently, the
MARGINAL for dry and equals zero (see Page 26).
Instead, &an increase of irrigated land would
permit to extend the production of this land tvype
and the objective value of the model would
increase by 129.682 US% per ha.

The MARGINAL{(s) express therefore the economic
scaricity of a resource or commodity -or in
general the economic implication of a model
restriction. Therefore, the MARGINAL(s) can be
interpreted as economic value in one unit of a
restricticn or the shadow price of a factor or
commedity. This shadow price evaluation is
independent of the fact, whether the commodity or
factor is tradeable and in fact traded or not.

The shadow price for irrigated area means that it would be
profitable for a farmer to rent irrigated land up to a price of
129 US dollar per ha (1981). 1In practice the shadow price for
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land reflects a high variation between different locations. All
the other results of the dual solution c¢an be interpreted
similarily. Therefore, only some selective comments will follow
(see page 26-31 of appendix B):

- The results of the EQU LAND mirror that available land
is, with the exception of irrigated land, not as restrictive in
economic terms.

- The shadow price of labour, measured in Dollar per hour,
represents the equilibrium point of labour demand (as computed by
the produciton- activity levels and the labour requirement
coefficients) and the non-linear labour suprly funciton. The
differentation of the quarterly shadow prices of labour (internal
wage rTate) 1is caused by various kinds of labour use in each
quarter of the year. Remember,the same supply function is assumed
for each quarter.

- The shadow prices for tractor serviées can be analogously
interpreted. Consider,however, that this shadow price may for a
nunber of reasons (e.g. waiting costs) not necessarily correspond
with the price, which has actually to be paid by the farmer.

- Animal power 1s restrictive in the second, third and
fourth aquarters and it is characterized by internal prices up to
0.5 Dollar per hour. This shadow price implies internal costs for
the crop production activities and leads to the internal econcric
revenue of the livestock sector, e.g. the activities supplving
animal power.

- With the exception of mule, all 1livestock activities
reach the upper bound, which presents the actual livestock
nunbers. -

- The last part of page 27 disposes the internal costs of
feed supply Wwith a high variation. As one would expact, ollcake
(high protein content) has the highest shadow price and -
equivalent to this -the highest production costs. The grain feed
price is internally derived from the grain prices themselves,
considering the compositon of feedgrain and the energy contents.
In this specific solution concentrates, feed from pasture and the
total feed are identified by the same price. The shadow price for
straw reflects only the costs (labour) for harvesting.

- Beside the shadow price for total feed (supply and

demand} the minimum requirements concerning certain feed
components, such as fodder, grain and oilseeds, are restrictive
(page 28). Due to the minimum requirements, formulated as

additional restrictions to the total feed balance, the shadow
price of fodder supply FEEDFODD is equivalent to the shadow price
of TOTALFEED and MINFEED ("TFOOD"). Also the shadow prices . for
MINGROIL and for TOTALFEED adds up to the shadow priqeg'for
FEEDFODD. o Lo
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In order to calculate the shadow price for feedgrain (FEEDCERI,
page 27) one has to consider the shadow prices of the minimum
feed grain composition (EQU MINGRAIN on page 28).

The feed sector is one of the most complicated parts in most
sector models. Firstly, the statistical information is very poor
or often not available at all. Secondly, a number of consistency
checks and test runs of the model are a necessity in order to
receive the consistency of the physical balances and the feed
ration. Finally, depending on the substitution possibilites
permitted in this model, it might be very complicated to derive a
suitable economic evaluation of feed supply as well as demand and
the related internal linkages.

However, the feed sector is a very critical and important part ;n
sector models, since it represents main linkages betuween the crop
and livestock sector. Therefore, further attention should be paid
to this part (detailed analysis of the implicatiens, collection
of additional information, modification of this model part, if
needed} .

- The agricultural prices on farm gate level appear in the
solution as MARGINAL(s) of the commodity balance EQU COMBAL. The
negative sign indicates that the objective value would decrease,
if one would reduce the commodity balance by one unit (e.g. ohe
ton of a certain commodity). These MARGINAL(s) express therefore
-exzctly  their marginal costs of producing one unit and at the
same time the willingness of the consumer concerning the payment
for the last unit, or under the conditions of & competitive

market the market price.

- Imports and Exports have been fixed by equality
constraints (=E=). Therefore,the same value appears under LOWER,
LEVEL and UPPER. The MARGINAL(s) reflect the difference between
the internal market price and the export or import price.
Observing for example "wheat” (in brackets references to the
input and output files are made):

Domestic price 159,77 Difference -14 .88
(MARGINAL, page 28) (MARGINAL, page 30)
Export price 144 .89
{(line 240, input file)

Difference ~-45.68
Impert price’ 205.66 (MARGINAL, page 30)

(line 240, input file)

A direct interpretation of this result would conclude that the
export and input level in the base year of 1981 (the solution is
restricted to this level) has not been in an economic optimunm.
Lower exports (the export price is lower than the domestic price
level} would increase the cobjective value by about 15 & per ton
{marginal change). Less imports would also increase the producer

| pae

e

.
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and consumer surplus, since the costs of domestic production are
about 45 % lower in comparison with the impert price. Finally,
one can sequently point out that there is nho economic sense in
importing -and - exporting at the same time, particularly in a
situation where the impert price is higher than the export price
(which is the case in our example year of 1981).

However, for a number cf reasons one has to deal very carefully
with this kind of interpretations and policy conclusions, €.g.:

¥ There may- be quality differences between the improved and
exported commodities (e.g. export of feed wheat, import of high
quality wheat).

* Transportation have not explicitly been considered.

x Some special bilateral trade arrangements may exist (e.g.
wheat export, o©il import deal) with important advantages for
Turkey. ¢

* Finally, because of the high rate of inflation, there is
a rapid change in the foriegn exchange rate. The relevant
exchange rate regarding exports and imports in a specific year
can differ to a high degree from the average exchange rate used
for converting the domestic price level into dollar prices. This
is always the case, if export as well as imports are concentrated
to a gpecific time within a year. Assuming an inflation of 160 %
and further that imports are transacted during the first part of
a one year period, while export activities take place in the end
of the same year, then it is possible to justify +the foriegn
trade structure of wheat from an economic point of view.

For all these reasons, exports and dimports have noi  been
formulated as "free" activities. The binding restrictions imply
that the model results do not necessarily correspond with a
foreign trade equilibrium situation. However, starting from the
discussed base model, several modifications and foreign trade
policy runs can be made.

As another conclusion it has to be pointed out that the foreizgn
trade structure should be analysed in more detail, especially
with respect to the country specific trade structure including
special trade arrangements {(e.g. preferential trade with EC) and
in relation to the seasonal trade flows. For certain commodities,
it 1s also important to analyze the impact of Turkey's export on
the export price level (price setter case).

- On page 31 and 32 the shadow prices of the calibration
constraints are given. With the exception of tea and fodder, all
commodities reach the upper limits, which present the  observed
production quantities. Tea is a productlon activity. near - the
limit. The expression EPS in the MARGIAL column means - that. a

slightly different other solutions are possible with_'tpg__same
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APPENDIX B: GAMS-MINOS SOLUTION FILE

]

88/06/04 00:04:05 PAGE 25
TASML . :
MODEL STATISTICS SOLVE TASM USING NLP FROM LINE 1188
MODEL STATISTICS
BLOCKS OF EQUATIONS 30 SINGLE EQUATICONS 207
BLOCKS OF VARIABLES 17 SINGLE VARIABLES 248
NON ZERO ELEMENTS 2026 NON LINEAR N-Z 39
DERIVATIVE POOL 62 CONSTANT POOL 104
, CODE LENGTH 1005
;f] GENERATICN TIME = 11.199% MINUTES

j] EXECUTION TIME wa 14.479 MINUTES +




T
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GAMS 2.04
TASML

SOLUTICN REPORT

PC AT/XT

SCLVE

SUMMARY

88/06/04 01:29:43

SOLVE TASM USING NLP FRCOM LINE 1188

PAGE

TASM OBJECTIVE PROFIT
DIRECTION MAXIMIZE
FROM LINE 1188

cifgg;QAL COMPLETIONY

2 LOCALLY OPTIMAL
29327359.1890

MODEL
TYRE NLP
SOLVER MINQSS

- **%*x SOLVER STATUS
;: dk*x MODEL STATUS
****x OBJECTIVE VALUE

Gmﬂ“” 0ﬁﬂﬁb”f
RESQURCE USAGE, LIMIT §7.750 760,000

ITERATION COUNT, LIMIT 37 5000
EVALUATION ERRORS 10

MINGS --- VERSION 5.0 APR 1984

= courtesy of B. A. Murtagh and M. A. Saunders,
Department of Operations Research,
Stanford University,

:T Stanford California 94305 U.S.A.
- WORK SPACE NEEDED {ESTIMATE) - 16697 WORDS.
; WORK SPACE AVAILABLE - 17034 WORDS. é
EXIT ~-(QPTIMAL SOLUTION FOQUNDS
MAJOR ITERATIONS 1
T NORM RG / NORM PI 8.5235E-11
TOTAL USED 68,22 UNITS
MINOSS TIME 66.25 (INTERPRETER - 3.08)
. ~=-~ EQU LAND BASIC LAND CONSTRAINTS
LOWER LEVEL UPPER MARGINAL
DRY-EITH _INF  14657.861 16955.560 i
TRR-EITH _INF 3021.150 3021.150  129.682
DRY~-GOCD —INF 5718.068 11812.020 .
4;_ IRR-GOCD ~INFE 574.175 1035.670 .
-uJ TREE _INF  2160.000 2160.000  65.853
- PASTURE _INF  19123.800 20000.000 )

~--~ EQU LASTRAC LABOR AND TRACTOR CONSTRAINTS
! LOWER LEVEL UPPER  MARGINAL
O LABOR-10Q . . . 0.302
LABOR~20 . . : 0.488
LABOR~3Q i o 0.602
LABOR-4Q . X 0.397
TRACTOR-1Q X 3.103
TRACTOR-2Q ) §.210
TRACTOR-3Q ) . 9.993
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GAMS 2.04 PC AT/XT 88/06/04 01:29:43 PACGE 27

TASMI

SOLUTION REPCRT $OLVE T2ASM USING NLP FROM LINE 1188

EQU LABTRAC LABCR AND TRACTOR CONSTRAINTS

LOWER LEVEL UPPER MARGINAL
TRACTOR-4Q . 9.056
——-= EQU ANIMALPWER ANIMAL POWER BALANCES
LOWER LEVEL UPPER MARGINAL
ANIMAL~1Q ~INF ~5.721E+4 . .
ANIMAL-2Q -INF . . 0.382
ANIMAL-3Q ~INF . . 0.450
ANTMAL=-4Q ~INF 0.520
~——— EQU ANIMALINV  ANIMAL INVENTORY
LOWER LEVEL UPPER MARGINAL
SHEEP -INF 49598.000 49598.000 6.478
GOAT ~INF 15070.0600 15070.000 5.781 e
ENGORA ~INF  3856.000 3856.000 0.037
CATTLE ~INF 15981.000 15981.000 15.722 .
BUFFALO -INF  1002.000 1002.000 41.189
MULE ~INF . 2353.000 . .
POULTRY ~INF 62329.000 62329.000 3.287 :
-——— EQU PURCFERT PURCHASE FERTILIZER )
LOWER LEVEL UPPER MARGINAL '
NITROGEN . . EPS
PHOSPHATE . . EPS P
£
mm—= EQU PRODCOST PRODUCTION COSTS
LOWER LEVEL UPPER MARGINAL |
SEED . . . 1.000
FERTILIZER . . . 1.000
CAPITAL . . . 1.000
. iy
LOWER LEVEL UPPER MARGINAL
-—== EQU FEEDSTRAW . ; +INF -1.065
wmm= EQU FEEDCON . . +INF ~31.980 i
——~= EQU FEEDCERI . +INF  -183.720
—m-— EQU FEEDPAST . +INF -31.980 -
~--— BEQU FEEDOIL +INF  -203.368
-~~~ EQU FEEDFODD . +INF  -125.268 i
-~~~ EQU TOTALFEED . . +INF ~31.980
SR
Wi
W3
N B
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GAMS 2.04 PC AT/XT

TASML

SOLUTION REPCORT

88/06/04 01:29:43 pass

SOLVE TASM USING NLP FROM LINE 1188

28

FEEDSTRAW FEED SUPPLY STRAW
. FEEDCON FEED SUPPLY CONCENTRATES
o FEEDCERI GRAIN USED FOR ANIMAL FEEDING
B FEEDPAST FEED SUPPLY FROM PASTURE
FEEDOQIL FEED SUPPLY OIL CAKE
FEEDFODD FEED SUPPLY ALFALFA AND FODDER
TOTALFEED TOTAL FEED BALANCE

—-—-— EQU MINFEED MINIMUM FEED REQUIREMENTS BY COMPONENTS

LOWER LEVEL UPPER MARGINAL
TSTRAW 2760.443 +INF .
= TCONCEN . 1873.946 +INF .
e TGRAIN . 5290.006 +INF .
™ TEORD . . +INF -$3.289
TOIL . 53.851 +INF .
TPAST . 2933.85%6 +INF .
LOWER LEVEL UPPER MARGINAL
———— EOU MINGRCOIL . 760.230 +INF 4
~——— BEQU MINGROIL . . +INF ~171.389

MINGRCOIL
MINGROIL

MINIMUM GRAIN CONCENTRATES AND OILCAKE
MINTMUM GRAIN AND OILCAKE '

e BQU MINGRAIN MINIMUM SHARE QF INDIVIDUAL GRAINS

LOWER LEVEL UPPER MARGINAL,
WHEAT . . +INF ~38.187
CCRN ' . . +INF ~71.332
RYE . . +INF ~8.643
BARLEY . 211.600 +INF .
;j -—=— EQU COMBAL COMMCDITIES BALANCES
LOWER LEVEL UPPER MARGINAL
5 WHEAT ; . . ~159.773
i CORN . -198.941
RYE . ~-125.036
BARLEY . . ~130.441
RICE . . . ~481.888
CHICK-PEA . . . ~310.773
DRY-BEAN . . . -542.767
LENTIL . . . -491.370
POTATO . ~188.307
ONION . . -215.600
GR-PEPPER . . -250.515

[REPeS _,:n
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GAMS 2.04 PC A
TASM1 :
SCLUTION REPORT

EQU CCOMBAL

L
TCMATO
CUCUMBER
SUNFLOWER
OLIVE
GROUNDNUT
SOYRABERN
SESAME
COTTON
SUG-BEET
TOBACCO
TEA
CITRUS
GRAPE
APPLE
PEACH
APRICOT
CHERRY
WILDCHERRY
MELON
STRAWBERRY
BANANA
QUINCE
PISTACHIO
HAZELNUT
SHEEP-MEAT
SHEEP-MILK
SHEEP-WOOL
SHEEP~HIDE
GOAT-MEAT
GOAT-MILK
GOAT-WOOL
GOAT-HIDE
ANGOR~MEAT
ANGOR-MILK
ANGOR-WOOL
ANGOR~HIDE
BEEF
COW-MILK
COW-HIDE
BUFAL-MEAT
BUFAL-MILK
BUFAL-BIDE
POLTR-MEAT
EGGS

T/XT

SOLVE TASM USING NLP FROM LINE 1188

CCM¥MODITIES BALANCES

OWZR LEVEL UPPER

88/06/04 01:29:43

MERGINAL

-191.231
~-236.438
-277.719
-385.918
-676.841
-326.015
-802.763
~1326.744
~34.648
-1214.291
~374,059
-206,296
~380.247
-188.927
-367.930
~466.735
~428.542
-363.765%
-167.925
-1312.122
~1997,648
~262.655
~3109.767
~979.019
-1215.719
~316.026
~2313.169%
~1618.786
~966.116
-310.634
~1760.384
-1618.921
-1010.436
-310.668
-4211.199
-1623.064
-979.182
-318.189
-778.713
-982 650
-341.546
~780.293
~1380.179
~1502.973

PAGE

29
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GaMS 2.04 PC AT/XT 88/06/04 01:29:43 pPAGE 30
TASMIL
SOLUTION REPORT SOLVE TASM USING NLP FROM LINE 1188
e WO IMPORTL IMPORT LIMIT
LOWER LEVEL UPPER MARGINAL
WEEAT 272.309 272.309 272.309 -45.887
RICE 40.400 40.400 40.400  128.378
SOYABEAN 752,926  752.926  752.926 -101.385
SUG~BEET 619.404 619.404 619.404 =~458.502
SHEE?-WOOL 13.327 13,327 13.327 ~4067.831
SHEEP-EIDE 0.058 0.056 0.056 =-862.214
COW-MILK 47.790 47,790 47.790 ~165.711
COW-~HIDE 3.321 3.321 3.321 ~1480.887
BUFAL-MEAT 0.265 0.265 0.265 ~3763.760
e EOU EXPORIL EXPORYT LIMIT
LOWER LEVEL UPPER MAR{GINAL
WHEAT 315.5%37 315.537  315.537 -14.883
RYE 0.201 0.201 0.201 129.334
BARLEY 372.020  372.020 372.020 25.559
CHICK~PEA 175.656 175.656 175.656 22.367
F DRY-BEAN 28.133 28.133 28.133 $.233 .
-_] LENTIL 228.386 228.386 228.386 -32.160
POTATO 17.729 17.729 17.729 $.543
ONION 98.743 98.743 98.743  -47.430
GR-PEPPER 0.643 0.643 0.643 241.245
TOMATO 75.423 75.423 75.423 ~12.,721
SUNFLOWER 0.003 0.003 0.003 489.981
OLIVE 1.384 1.384 1.384 16.642
GROUNDNUT 5.444 S.444 5.444 472.159
SESAME 0.872 0.872 0.872 23.187
COTTON 241,000 241.000 241.000 -58.754
SUG~BEET 201.635 201.635 201.635 133.812
TOBACCO 131.014  131.014  131.014 1113.809
CITRUS 279.909 279.909  279.909 64.874
GRAPE 9.770 9,770 9.770 -146.957
APPLE 127.697  127.697  127.697 88.843
PEACH 5.535 5.535 5.535  -45.310
APRICOT 50.444 50.444 50.444 18.405
WILDCHERRY 0.891 0.891 0.85%1 147.115
MELON 18.156 18.156 i8.156 -28.585
- STRAWBERRY 0.051 ¢.051 0.051 -609.942
*j BANANA 6,001 4.001 0.001 ~1163.648
. QUINCE 0.978 ¢.978 0.978 ~-33.025
PISTACHIO 3.957 3,957 3.957  910.573
HAZELNUT 12.909 12,909 12.909  6€20¢.071

SHEEP-MEAT 26.336 26.330 26.33¢0 633.921
SHEEP-WOOL 22.182 22.182 22.182 -514.139

SHEEP~-HIDE 0.882 0.882 0.882 ~-577.80%6
GOAT-MEAT 0.312 0.312 0.312 -13.716
GOAT-WOOL 1.4890 1.480 1.480 -1055.864
GOAT-HIDE 0.882 0.882 0.882 ~-577.941

ANGOR-WCOL 2.840 2.840 2.840 -613.149
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GAMS 2.04 PC AT/XT 88/06/04 (01:29:43 PAGE 32
TASMI

SOLUTION REPORT SOLVE TASM USING NLP FROM LINE 1188

EQU CALB CALIBRATICON{ PRODUCTICN LEVEL)
LOWER LEVEL UPPER MARGINAL
CHERRY ~INF 93,000 95.000 178.932
WILDCHERRY ~INF 60.000 60.000 70.222
MELON —INF 4500.000 4500.000 133.050
STRAWBERRY - INF 23.000 23.000 813.6990
BANANA ~INF 30.009 30.000 1821.817
QUINCE —INF 56.000 56.000 181.914
PISTACHIO - INF 25.000 25.000 2038.304
HAZELNUT ~INF 350.000 350.000 345.478
FODDER -INF 11C08.050 1108.05¢ 14,613
ALFALFA -INF 948.817 1323.600 .
LOWER LEVEL UPFPER MARGINAL

- EQU CERBAL . ; . -19.825
-=-—— EQU FALBAL . . . 39.651
e BOU FALDEVIAT . . . 39.851
-——-~ EQU VALFAL ~INF . . 39.651

CERBAL CERIAL CALIBRATION

FALBAL FALLOW CALIBRATION '
PALDEVIAT FALLOW CERIAIL CALIBRATION
VALFAL CALIBRATION OF FCOEF

———- ERQU TECHABSOL TECENQLOGY ABSULUTE

LOWER LEVEL UPPER MARGINAL
ANIMAL . . . 1.290
MECHANIZED . . - ~0.42¢6
LOWER LEVEL UPPER MARGINAL
—---- EQU TECHDEVIAT . . . 1.29¢
-—m— EQU VALTECH ~INF . . 1.290
—-—-- EQU SURPLUS . . . 1.000
TECEDEVIAT TECHNOLOGY DEVIATION
VALTECH VALITATION TECHNOLOGY
SURPLUS OBJECTIVE FUNCTION (ZIELFUNKTION)
LOWER LEVEL UPPER MARGINAL
~——= VAR PROFIT ~INF 2.9327E+7 +INE .
---— VAR RELFAL ~INF . +INF .
PRCOFIT OBJECTIVE FUNCTION (ZIELFUNKTION}

RELFAIL RELATIVE FALLOW
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‘GaMS 2.04 PC AT/XT
TASM1 :
SOLUTION REPORT

~m-— VAR PPTRADE

LOWER
WHEAT ~INF
TOMATO —-INF
SUNFLOWER - INF
OLIVE -INF
TEA -INF
GRAPE -INF
HAZELNUT -~ INF
~m—— VAR CROPS

SWHEATD . ANTMATL
SWHEATD . MECHANIZED
FWHEATD . ANIMAL
PWHEATD . MECHANIZED
SWHEATT .ANIMAL
SWHEATI .MECHANIZED
SCORN-D . ANIMAL
SCORN-D ,.MECHEANIZED
FCORN-D . ANIMAL
FCORN-D .MECHANIZED
SCORN~T . ANIMAL
SCORN~-I .MECHANIZED
SRYE=-~D.ANIMAL
SRYE~~D .MECHANIZED
FRYE-~D .ANIMAL
FRYE--D,MECHANIZED
SRICE-I.ANIMAL
SRICE~-I.MECHANIZED
FRICE-T.ANIMAL
FRICE~TI.MECHANIZED
SBARLYD .ANIMAL
SBARLYD .MECBANIZED
FBARLYD.ANIMAL
FBARLYD .MECHANIZED
SCKPEAD .ANIMAL
SCKPEAD .MECHANIZED
SCKPEAT .ANIMAL
SCKPEAI .MECHANIZED
SDBEANT . ANIMAL
SDBEANT .MECHANIZED
SLENTLD .ANIMAL
SLENTLD .MECHANIZED
SPOTATI .ANIMAL
SPOTATI .MECHANIZED
SONIOND,ANIMAL
SONIOND .MECHANIZED
SONIONI .ANIMAL
SONIONT .MECHANIZED

TRADE OF PROCZSSED C
LEVEL UPPER
111.360 +INF
26.72¢C +INF
-8 . 870 +INF
43.459 +INF
3.320 +INEF
99.690 +INF
§2.350 +INF

PRODUCTION OF CROP

LOWER LEVEL

: 3010.865

2439.277
691.423
234,652

) 409.777

. 423.526

42.116

. 1825.731
237.513

43.967

) 376.523
220.140

. 0

i 58.439

. .

CMMODITIE

MERGINAL

UPPER

+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INEF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INE
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF

B8/C6/04

SOLVE TASM USING NLP FRCM LINE 1188

8

MARGINAL
-0.292

-0.137

~4.598
~3.454
-0.533

~193.685
-195.337
Z0.328

~34.866
~-35.08%
~531.747
~50.245

~1.482

~79.938
-79.421
~0.519

~0.148
~43.599
-42.943

~0.399
-0.834

-2.139
-115.893
-116.607

-2.715

01:29:43 PAGE
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i GAMS 2.04 PC AT/XT 88/06/04 01:29:43 pPAGE 34
e TASML
SOLUTION REPORT SOLVE TASM USING NLP FROM LINE 1188
VAR CROPS PRODUCTION OF CRGP
LOWER LEVEL UPPER MARGINAL
SGPEPPT . ANIMAL . 27.700 +INF .
SGPEPP I .MECHANIZED . 3.685 +INF .
. STOMATI ,ANIMAL . 99,708 +INF .
i STOMATI .MECHANTIZED . . +INF -2.601
i SCUCUMI ,ANTMAL . 27.629 +INF .
SCUCUMT .MECHANTZED . : . +INF ~1.542
$SUNFLD . ANIMAL . . +INE -0.264
SSUNFLD .MECHANIZED . 723.264 +INF .
SSUNFLI.ANIMAL . . +INF ~59.533
SSUNFLI.MECHANIZED . . +INF -59.44¢6
- SGRNUTI .ANIMAL . 23.988 +INF ]
o SGRNUTI .MECHANIZED . . +INF ~1.650
iy SSBEANI .ANIMAL . 8.348 +INF .
’ SSBEANT .MECHANIZED . . +INF -0.415
SSESAMI .ANIMAL . . +INF -0.338
w SSESAMI . MECHANTIZED ] 18.519 +INF
L SCOTTNI , ANIMAL . 550.187 +INF .
SCOTTNI .MECHANIZED . . +INF ~1.553
STOBACD , ANIMAL . 70.690 +INF ]
STOBACD . MECHANIZED ] 107.128 +INF ¢
SMELOND , ANIMAL . . +INF ~83.522
SMELOND .MECHANIZED . . SRINF ~-82.925
SMELONI . ANIMAL . 263.193 +INF .
SMELONI .MECHANIZED . . +INF ~1.119
SSBEETI . ANIMAL . 290.9900 “+INF .
SSBEETI.MECHANIZED . . +INF -2 .868
SALFALI.ANTMAL . . +INF ~1.444
SALFALI .MECHANIZED . 102.658 +INF .
SFODDRD . ANIMAL . . +INF -0,975
SFODDRD .MECHANIZED . 358.871 +INF
PASTUSE .ANIMAL . 19123.809 +INE .
PASTUSE .MECHANIZED . . +INF EPS
OLIVE~D .ANIMATL . 333.19%6 +INF .
OLIVE-D MECHANIZED ; 151.330 +INF .
TEA-~~D . ANIMAL . 86.095 +INF .
CITRS-TI.ANIMAL . 53.723 +INF .
CITRS~I .MECHANTIZED . . +INF -1.322
GRAPE~-D .ANIMAL . . +INF ~0.565
GRAPE-D .MECHANIZED . 502,027 +INF .
GRAPE~-T . ANIMAL ‘ . 275.481 +INE .
GRAPE~I .MECHANIZED . . +INF -1.566
APPLE-T.ANTMATL ) . +INF ~0.,449
APPLE-I .MECHANIZED . 247.414 +INF .
PEACH~I.ANIMAL . . +INF ~0.020
PEACH-I .MECHANIZED ; 23.695 +INF .
APRIC-I.ANIMAL . . +INF ~1.568
APRIC-I.MECHANIZED . 29.601 +INF .
CHERR-I .ANIMAL . 20.524 +INF .
CHERR-TI .MECHANIZED . . +INF ~3,603
WCHER=-T . ANTMAL . . +INF ~1.394
WCHER~I ,MECHANIZED . 13.675 +INF .
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T
GRMS 2.04 PC AT/XT . 88/06/04 01:29:43 PAGE 3s S
TASM1
SOLUTION REPCRT SOLVE TASM USING NLP FROM LINE 1188 .
VAR CROPS DRODUCTICN OF CROP )
LOWER LEVEL UPPER MARGINAL 3
STBER-I.ANIMAL . . +INF ~0.757 B
STBER-I.MECHANIZED . 4.594 +INF .
BANAN-T . ANIMAL . 1.595 +INF . F
BANAN-I.MECHEANIZED . . +INF -1.886 L.
QUINC-I.ANIMAL . . +INF -1.033
QUINC~I .MECHANIZED . 7.849 +INF .
PISTA-D.ANIMAL . 74.755 +INF . r
PISTA-D.MECHANIZED . . +INF -2.959 L
HAZEL-D.ANIMAL ; . +INF -1.640
HAZEL-D .MECHANIZED . 333.954 +INF ;
[
!
wmm— VAR PRODUCT PRODUCTION OF LIVESTOCK -
LOWER LEVEL UPPER MARGINAL r
|
SHEEP . £9598.000 +INF . -
GOAT . 15070.000 +INE . .
ANGORA . 3856.000 +INF .
CATTLE . 15581.000 +INF . |
BUFFALO . 1002.000 +INF . -
MULE . . +INF -6.736
POULTRY . $2329.000 +INF . -
- |
—w== VAR PFERT PURCHASE OF FERTILIZER .
LOWER LEVEL UPPER MARGINAL |
NITROGEN . 7.7703E+5 +INF . ?
PHOSPHATE . 5.1844E+5 +INF . ?
~——= VAR PRCOST PRODUCTION COSTS
LOWER LEVEL UPPER MARGINAL [
SEED . 5.2731E+5 +INF )
FERTILIZER . 5.4138E45 +INF .
CAPITAL . 2.3602845 +INF . {
L
~—=~ VAR LATRUSE LABOR AND TRACTOR USE
LOWER LEVEL UPPER MARGINAL .
LABOR-1Q . 1.2620E+6 +INF . |
LABOR-2Q . 2.0363E+6 +INF . o
LABOR~3Q . 2.5143E4+6 +INFE . -
LABOR-4Q . 1.6556E+6 +INF .

TRACTOR~1Q . 10425.236 +INF .




GAMS 2,04 PC AT/XT
TRSML - :
SOLUTION REPORT

VAR LATRUSE

LOWER LEVEL
TRACTOR-2Q . 27580.344
TRACTOR-3Q . 33572.291
TRACTOR-4Q . 30424.525
——w—- VAR FEED
LOWER LEVEL-
TSTRAW . 4486.636
TCONCEN . 1873.946
TGRAIN . 5290.006
TFODD . 727.865
TOIL . 279.369
TPAST ) 4207.236

w——— VAR FGRAIN

UPPER

+INF -

SOLVE TASM USING NLP FROM

LABOR AND ?RACTOR:ﬁéz_

+INF
+INE

UPPER

+INT
+INF
+INF
+INE
+INE
+INF

LOWER LEVEL UPPER
WHEAT . 2204.169 +INF
CORN . 746.027 +INE
RYE . 325.53% +INF
BARLEY . 4087.892 +INF

—em= VAR TOTALCONS

COMPOSITION OF FEEDGRAIN IN PRODUCT WEIGHT

MARGINAL LA

TOTAL CONSUMPTION IN PROCESSED FORM .

UPPER

+INF
+INF
+INF
+INF
+INE
+INF
+INF
+INF

LOWER LEVEL
WHEAT . 9129.030
CORN . 466.413
RYE . 308.589
BARLEY . 315.392
RICE . 238,400
CHICK~-PEA - 122.014
DRY-BEAN . 38.771
LENTIL . 207.684
POTATO . 2982.271
ONION . 991.257
GR-PEFPER . 589.357
TOMATO . 3390.977
CUCUMBER . 510,000
SUNFLOWER . 559.562
OLIVE . 181.366
GROUNDNUT . 45,856
SQYABEAN . 764.926
SESAME . 24,128
COTTON . 227.462
SUG-BEET . 11024.946

+INE
+INE
+INF
+INF
+INE
+INF
+INF
+INF
+INE
+INE
+INF
+INFE

01:29:43 PAGE 36

MARGINAL
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GAMS 2.04 PC AT/XT

TASML

SOLUTICN REPCRT

VAR TOTALCONS

TOBACCO
TEA

CITRUS
GRAPE
APPLE
PEACH
APRICOT
CHERRY
WILDCHERRY
MELON
STRAWBERRY
BANANA
QUINCE
PISTACHIC
HAZELNUT
SHEEP-MEAT
SHEEP-MILK
SHEEP~WOOL
SHEEP-~HIDE
GOAT-MEAT
GOAT-MILK
GOAT-WOOL
GOAT~HIDE
ANGOR-MEAT
ANGOR~-MILK
ANGOR-WOOL
ANGCOR-HIDE
BEEF
COW-MILK
COW-HIDE
BUFAL~MEAT
BUFAL-MILK
BUFAL-HIDE
POLTR-MEAT
EGGS

LOWER

———— VAR IMPORT

WHEAT

RICE
SOYAEEAN
SUG~BEET
SHEEP-WOOL
SHEEP~-HIDE
COW-MILK
COW~HIDE
BUFAL-MEAT

LOWER

88/06/04 01:29:43 PRGE 37

SOLVE TASM USING NLP FRCM LINE 1168

TOTAL CONSUMPTICN IN PROCESSED

LEVEL

30.89¢6
172.247
678.091
3291.,470
1322.3C3
259.465

54.536 .

95.000
55.109
4481.844
22.94%
29.938¢%
55.022
21.043
133.921
351.189
1196.662
53.572
27.893
103.0641
565.488
7.457
4.789
6.904
57.761
3.213
0.500
358.472
3487.774
57.183
32.438
283.57¢C
2.438
138.910
278.598

IMPORT OF
LEVEL

272.309
40.400
752.926
619.404
13.327
0.056
47.730
3.321
0.265

LIVESTOCK AND CROPS

UPPER

+INF
+INF
+INF
4+ INF
+INF
+INF
+INF
+INF
+INF

FORM

e

MARGINAL




GAMS 2.04 PC AT/XT

TASMI

SOLUTION REPCORT

w——— VAR EXPORT

WHEAT
RYE .
BARLEY
CHICK-PEA
DRY~BEAN
LENTIL
POTATO
ONION

* GR-PEPPER
TOMATO
SUNFLOWER
OLIVE
GROUNDNUT
SESAME
COTTON
SUG-BEET
TOBACCO
CITRUS
GRAPE
APPLE
PEACH
APRICOT
WILDCHERRY
MELON
STRAWBERRY
BANANA
QUINCE
PTISTACHIO
HAZELNUT
SHEEP ~-MEAT
SHEEP-WOOL
SHEEP~HIDE
GOAT-MEAT
GOAT-WQOL
GOAT-HIDE
ANGOR~WOOL
BEEF
COW-MILK
BUFAL-MEAT
POLTR-MEAT
EGGS

~wm= VAR CERAREA
—m—— VAR FALAREA

CERAREA
FALAREA

LOWER

P T

EXPORT OF LIVESTOCK AND CROPS

LEVEL

315.537
0.201
372.020
175.656
28.133
228.386
17.729
98.743
0.643
75.423
0.003
1.384
5.444
0.872
241.000
201.635
131.014
279.969
G.770
127.697
5.533
50.444
0.891
18.156
0.051
0.001
0.978
3.937
12.903
26.330
22.182
0.882
0.312
1.480
0.882
2.8490
12.835
46.257
0.029
0.707
3.085

LOWER

CEREAL ARFA
FALLOW AREA

URPER

+INF
+INE
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INF
+INT
+INF
+INF
+INF
+INF
+EINF
+INF
+INF
+INF
+INF
+INF
+INE
+INF
+INF
+INF
+INF
+INF

LEVEL

$377.36¢6
4688.683

MARGINAL

UPPER

+INE
+INF

88/06/04 01:29:43

SCOLVE TASM USING NLP FROM LINE 1188

MARGINAL




GAMS 2.04 PC AT/XT B8/06/04 01:29:43 PAGE

TASML

SOLUTION REFPCRT SOLVE TASM USING NLF FROM LINEZ 1188
w——w= VAR TECH TECENOLOGY
LOWER LEVEL UPPER MRRGINAL
ANTMAL - 3759.104 +INF
MECHANIZED . 11391.224 +INF .
LOWER LEVEL UPPER MARGINAL
—w=— VAR TECHNOL +INF
TECHNOL RELATIVE TECHNOLOGY
***x%* REPORT SUMMARY : G NONOFT ‘
0 INFEASIBLE
0 UNBOUNDED
0 ERRORS

39
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6.5.2 Display ocutput

The DISPLAY ocutput produced by the present TASM-version is listed

on the pages 40-53, in Appendix € to this section. As already
mentioned, this kind of reporting results is optional and can be
structured and influenced by the user.

Page 40 contains an aggregated commodity. balance reported from.
the model results. It reflects the importance of foreign trade of
feedgrain use and of the by-products for the different
commodities. From the last column the relative importance of
domestic consumption on total production can be derived.

Such tables {based on the balancing technique) express the impact
of policy changes in a more comprehensive way than single
variables do. For example, in order to evaluate the impact of a
foreign +trade policy change one should not only c¢onsider the
foreign trade itself, but also take into account the impact on.
domestic production, consumption and on the internal use of
commodities. '

On page 41 and 42 the statistical and modeled prices are listed.
The high conformity of both prices may not be interpreted as a
model test. It has rather to be recognized as a check, whether
the assumed methodology is in fact working, whether all logical
and technical errors({formulation of the assignment statement and
the equations, data, programming errors) are eliminated and
whether the base model is consistent or not. If the statistical
prices remain unchanged, this table can directly indicate the
impact of a policy change {policy run results) in relation ot the
base prices.

In the next tables the calculated demand function coefficients
{DEM, ©page 42), the input parameters of the livestock production
activities (for checking the calculated feed input coefficients)
and the parameters of the labour and tractor supply function are
listed.

Tahle PQPLIV (page 44) consists of the parameters for the non-
linear cost function of the livestock activities, derived from
the shadow prices of calibration restriction and the activitiy
level.

The next table PGPCOM contains the same regarding the various
crop commodities. Since this parameter can not directly be
interpreted, a more simple relation between the shadow price of
the calibration constraints and the market price is computed
(page 45, RELSHAD). This proportion expresses the relative costs
of production not explicitly covered by various input factors, or
in other words the importance of the non-linear cost part at the
given production level. If this factor is relatively high valued,
then one should check, whether all of the relevant input
components have been considered and measured adequately.
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Ctherwiese, i1f &a high proportion of the tetal costs (equal to
total revenuel is covered by the non-linear cost part, the degree

of interdependence in the production sector will be low. In the
extreme case one wWould approxXimate the basgic assumptions of
partial commodity models. This is not the intention of working

with a mathematical programming model.

The discussion above clarifies the possibilities and limits of
the incorporated non-linear cost function approach. It presents a
valuable and sophisticated possibility for calibrating a
programming model exactly and for improving the (continuous)
reponsiveness of a sector model. On the other hand, the basic
mechanisms of a programming model should not be restricted too
much. :

The last pages of the appendix (45-53) present an analysis of the
cost structure implied by the model. This analysis has been made
according to only animal power based crop activities (for testing
purposes and for keeping up the output file within manageble
limits) and for the livestock activities. An extension to overall
technology can easily be done.

This cost strcuture analysis is carried out for the various cost
components on the basis of the input coefficients. On the price
side either the given market prices, or the shadow prices for
price responsive supplied factors, for fixed factor and for
intermediate inputs are used. The same calculation has been made
on the output side, based on marketable and on non-marketable
ocutputs.

Regarding crop activities the following components are
considered:

SEED {Seaed Costs}
+FERTILIZER {Fertilizer Costs)
+CAPITAL {Capital Costs)
=VARIABLCO .~ {Variable Costs)

LABOURCO (Labor Cost)
+MASCHINCO: {Tractor Costs)
+ANIMALPW {Animal Power Costs)}
+LANDRENT {Shadow Price for Land)
+ROTATIONC {(Fallow Costs)
+SPECLANDCO {Calibration Costs)
=0PPORTCOST {Cpportunity Costs)

=TOTALCOS (Total Costs)



U

The variable cost components are exogenous in prices and
quantities and therefore easy to calculate. For the other cost

conponents shadow prices are used.

Labour costs are based on the quarterly labour requirement:

coefficients and the shadow prices for labour.

The machinery (tractor) and the animal power costs, also based on

quarterly input coefficients, include additonally shadow prices.

for the technology calibration contraints. Therefore, the shadouw
price for the tractor technoloy constraints (1.29 $§ for 1981)
appears as cost component in all animal based crop production
activities. The .internal animal power costs are consequently

" corrected by the equivalent calibration shadow price.

The  fallow-cereal rotation constraints implies also economic
costs or benefits. In our example year, the fallow activities
include positive rotation costs (for compensaticn of the higher
competitiveness, discussed above). The negative rotation costs of
single cereal activities lead to lower total production costs for
these activities. ’

The cost component SPECLANDCO is derived from the calibration
constraints for total agricultural production. These costs
express the non-linear cost component. For the same commodity
these costs differ in relation to vield differentiation.

on the output side, following components have to be considered:
- marketable output VALPROD, evaluated by the model
endogenous shadow . price; .

- by-product, like VALSTRAW and VALCON (economic value of
straw and concentrates), which are also calculated on the basis
of the model endogencus shadow prices.

TOTALPROD is the sum of these output components.

The last column in each block calculates the difference between
TOTALPROD and TOTALCOS. This difference should be equal to the
marginal of the activities, mentioned above (pages 34 und 35). A
check of these two values permits therefore to test, whether
really all output and input components and their prices are
considered correctly in the cost calculation.

A negzative difference means that total costs level higher than
total revenue. Therefore, such activities are not realized in the
optimal solution. For further investigations, the explicit cost
structure of the realized and also the non-realized acitivities
presents an important information base.

ﬂ__On the pages 49-52 relative costs and revenues of the crop
activities (animal technology) are presented. ‘




230

If one observes, for example, the SWHEATD activity (Page 49%9), one
can conclude that fertilizer, seed, animal power and labour costs
have about the same economic importance {(each component is about
15-20 % of total costs). The calibration censtraint for total
wheat production, which presents implicit costs, explained in
chapter 2.2.3.2.2, accounts for about 35 % of total costs. Under
the present assumption of TASM-MAFRA, this dimplicit cost
conponent is +the most important one in nearly all activities.
Therefore, further investigations should be made in order to
explain and to evaluate this cost component in more detail.

The cereal-fallow constraint reduces total costs of SWHEATD by
about 10 %.

Regarding the output side one can point out that in the example
year of 1981, the economic value of the straw by-product is
neglegable and that the concentrate by-product contributes less
than 2 %2 to the total economic revenue of this adtivity. e

On the last pages 52 and 53 the same calculation is made for
livestock commodities. Total feed costs account for about 40-60 %
of the total costs. Labour costs are about 25-50 % and the
residuals are the implicit livestock costs, expressed by the
costs for ANIMALSTOC. ' .
- Finally, we would like to emphasize that, according to our
experience with TASM-MAFRA and with other sector models, this
kind of cost calculation should be considered as an important
part in applied sector modeling for a number of reasons. .

- The specified assumptions and the used data as well as
all the parameters, which were assumed for the model, are in a
certain way reflected in the cost structure.
#

- This cost structure calculation reflects the economic
importance of specific assumptions concerning the explicit factor
inputs and the additional constraints, which are always used for
model calibaration (rotation constraints, behavigural or
flexibility constraints, or explicit calibration constraints used
for this model) ‘

- The modeled . cost sturcuture can be compared with the
available information of book keeping farms or special cost
surveys, like the TOPRAKSU data.

- On the basis of this cost structure calculation, one can
point out the most important cost components, which should be
given special consideration in practical modeling work. Since it
iz impossible to generate all data and coefficients exactly
before running the model, one should start with a first model run

based on the available data and rough guestimates and then.

evaluate and compare the implied cost structure. Based on this
evaluation, more detailed investigations on the most important




parts should be made.

- The cost structure concept can alsc be applied to the
comparison over time and between countries. The approach shows
+he change of the relative importance of the cost-components over
time (impact of technical progress and factor price changes).
International comparisons of the cost structure are very useful
for answering the question, why Turkish agricultural is for a
certian commodity highly or less competitive in relation to other

countries.

- The given cost structure in a base year provides already
a first indication of the impact of changed economic and policy
conditions. For example, one can conclude from the presented
results, how the different commodities and activities would be
affected from a reduction of the fertilizer subsidies.

- Finally, the cost structure in the base period indicates
also important model elements, which may receive special
consideration for forecasting and policy simulation work.
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APPENDIX C: GAMS-MINOS DISPLAY RESULTS

GAMS 2.04 PC AT/XT 88/06/04 01:29:43 PAGE 40
TASM1
EXECUTING
wmm— 1228 PARAMETER MARKBAL PRODUCTION AND MARKET BALANCES
PRODUCTION  TOTALTRAD FEDGRAIN FEEDBYDPROD CONSUMPT
WHEAT 13538.510 174.534 2204,169 2030.776 9129.030
CORN 1212, 440 746.027 466.413
RYE 704.810 0.201 325.539 70.481 308.589
BARLEY 5629.770 372.620 4097.892 844,485 315.392
RICE 198.060 -40.400 238.400
CHICK-PEA 297.670 175.656 122.014
DRY-BEAN 66.910 28.133 38.777
LENTIL 436.070 228.384 207.684
POTATO 3000.000 17.729 2982.271
ONTON 1090.000 98 .743 991.257
GR~PEPPER 600.000 0.643 599.357
TOMATO 3600.000 209.023 ¢ 3390.977
CUCUMBER 510.000 510.060
SUNFLOWER 720.210 -26.607 187.255 559,562
OLIVE © 400.00Q0 218.634 181,366
GROUNDNUT 57.000 5,444 5.700 45.856
SOYABEAN 15,000 ~752.926 3.000 764.926
SESAME, 25.000 6.872 24,128
COTTON 780.770 241.000 312.308 227.4862
SUG-BEET 11165.450 -~417.769 538.272  11024,94§
TOBACCO 161.910 131.014 30.89¢
TEA 189,677 17.430 172.247
CITRUS 958.000 279.909 678.091
GRAPE 3700.000 408,530 3291.470
APPLE 1450.0090 127.697 1322.303
PEACH '265.0090 5.535 259.465
APRICOT 165.060 50.444 54.558
CHERRY 95.000 95.000
WILDCHERRY 60.000 0.891 59.109
MELON 4500.000 18.156 4481.844
STRAWBERRY 23.000 0.051 22.949
BANANA 30.000 0.001 29,999
QUINCE 56.000 0.978 §5.022
PISTACHIO 25.000 3.957 21.043
HAZELNUT 350.000 216.079 133.921
SHEEP-MEAT 377.519 26.330 351.189
SHEEP~-MILK 1196.662 1196.662
SHEEP-~WOOL 62.427 8.855 53.572
SHEEP~HIDE 28.719 6.826 27.893
GOAT-MEAT 103.353 0.312 103.041
GOAT-MILK 565.488 565.488
GOAT-WOOL 8.937 1.480 7.457
GOAT-HIDE 5.681 0.882 4.799
ANGOR-MEAT 6.904 6.904
BNGOR~-MILK 57.761 §T.761L ..
ANGOR-WOOL 6.053 2.840 3.213
ANGOR~HIDE 0.500 0.500
BEEF ' 371.307 12.835 358.472
COW-MILK 3486.241 ~1.533 3487.774 o
COW~HIDE 53.862 -3,321 57.183 .
BUFAL-MEAT 32.202 -0.236 32.438
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GAMS 2.04 PC AT/XT
TASMI
EXECUTING

1228 PARAMETER MARKBAL

PRODUCTION TOTALTRAD
BUFAL-MILK 283.57¢0
BUFAL-~HIDE 2.438
POLTR-MEAT 139.617 0.707
EGGS 281.633 3.085

1228 PARAMETER DPRICE

STATISTIC MODEL
WHEAT 159.773 -159.773
CORN . 198.941 -198.941
RYE 125.036 -125.036
BARLEY 130.441 ~130.441
RICE 481.888 -481.888
CHICK-PEA 310.773 -310.773
DRY-BEAN 542.767 ~-542 767
LENTIL 491.370 ~491.370
POTATO 188.307 ~188.307
ONTON 215.600 ~215.600
GR-PEPPER 250.515 ~250.518
TOMATO 191.231 -191.231
CUCUMBER 239,438 -239.438
SUNFLOWER 277.719 -277.719
OLIVE 385.918 ~385.918
GROUNDNUT 676.841 -676.841
SOYABEAN 326.015 ~326.015
SESAME 802.763 -802.763
COTTON 1326.744  -1326.744
SUG-BEET 34.648 -34.648
TOBACCO 1214.291 -1214.291
TEA 363.322 ~374.059
CITRUS 206.296 -206.296
GRAPE 380.247 -380.247
APPLE 188.927 -183,927
PEACH 367.930 ~367.930
APRICOT 466.735 ~466.735
CHERRY 428 .542 -428.542
WILDCHERRY 363.765 -363.765
MELON 167.925 -167.925
STRAWBERRY 1312.122  ~1312.122
BANANA 1997.648  -1997.648
QUINCE 262.655 -262.655
PISTACHIO 3109.767 -3109.767
HAZELNUT 979.019 ~979.019
SHEEP-MEAT 1214.469  -1215.719
SHEEP-MILK 316.090 -316.026
SHEEP ~WOOL 2329.866 ~2313.169
SHEEP-HIDE 1620.148 -1618.78%
GOAT-MEAT 965.992 -966.116
GOART-MILK 310.634 -310.634

88/06/04 01:29:43

PRCDUCTION AND MARKET BALANCES

FEDGRAIN FEEDBYPROD

CONSUMPT

283.370

2.438
138.91¢0
278.598

STATISTICAL AND MORELLED PRICES

DEVIATION

~1.000
-1.000
-1.000
-1.6640
-1.000
~1.000
~1.000
-1.600
~1.000
-1.000
~1.000
~1.G400
-1.000
~1.000
~1.000
~-1.000
-1.¢00Q
-1.600
-1.000
~-1.000
~1.000
~1.030
-1.000¢
-1.000
~1.000C
-1.000
~1.0006
-1.000
~1.000
~1.000
-1.000
-1.000
-1.000
-1.000
~1.000
~31.001
~1.009
-0.993
-5.999
-1.000
-1.000

SHAD-EXP
-14.883

129.334
25.559

22.367
8.233
~32,160
9.543
-47.430
241.4%45
-12.721

489.981
16.642
472.159

23.187
~-58.754
133.812

1113.809

64.874
~146.,957
88.843
~46.310
18.405

147.115
-28.585
~-609.942
~1163.648
-33.025
910.573
620.071
833.921

~514.139
-577.806
-13.71é

SHAD-IMP

-45.887

128.378

~101.385

~458.502

-4067.831
-882.214

PAGE
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GAMS 2.04 PC AT/XT g8/06/04 01:29:43 PAGE 43 - E
TASML A
EXECUTING E'
i
1228 PARAMETER DEM LEMAND COEFFIENTS o
DALPHA DBETA g
[ ool H
EANANA 16266.564 -475%.646 E _
QUINCE 2138,761 ~34.,097 i :
PISTACHIO 10884.183 -269.454 E
HAZELNUT 3426.565 -18.276 -~ :
SHEEP-MEAT 3643.406 -$.913 E
SHEEP~-MILK 1369.722 -~0.881 = !
SHEEP-WOOL 139879.195 -217.765 g-
SHEEP~HIDE §058.910 -159.187 -~ :
GOAT-MEAT 2897.977 -~18.748 E
GOAT-MILK 1346.298 ~1.831% - !
GOAT-WQOL 10542 .350 ~1177.653 Ei
GOAT-HIDE 6058.910 -~925.128 ~ i
ANGOR~-MEAT 3035.153 -293.251 '
ANGOR-MILK 1346.298 -17.930 k
ANGOR~-WOOL ~ 25394.580 -$5982.570 e
ANGOR-HIDE 6058.910 -8877.524 o ~
BEEF 3659.273 ~7.476 =
COW~-MILK 954.649 -0.182 u
COW-HIDE 2912 .638 -37.317 o
BUFAL-MEAT 2856.505 -58.6932 + e ~
BUFAL-MILK 1024.567 -2.409
BUFAL-KIDE 2912.638 -8§74.509 "
POLTR-MEAT 3662.641 ~16.431
EGGS 4007.761 -8.5991 .
——— 1228 PARABMETER Q L,IVESTOCK PRODUCTION COEFFICIENTS !
SHEEP GOAT ANGORA CATTLE BUFFALOQ ?
LABOR-1Q 2.882 2.632 2.550 30.000 36.000
LABOR-2Q 2.882 2.632 2.550 30,000 30.000
LABOR-3Q 2.882 2.632 2.550 30.000 30.000
1L,ABOR~40Q 2.882 2.632 2.550 30.000 30.000
ANIMAL~1Q 9.500 13.000
ANIMAL-20 9.500 13.000 Y
ANTMAL-30 9.500 13,000 - M
ANIMAL-4Q 9,500 13.000 )
SHEEP~MEAT 0.008
SHEEP-MILK 0.024
SHEEP-WOOL 0.001
SHEEP-HIDE  5.7903E-4
GOAT-MEAT 0.007 i
GOAT-MILK 0.038
GOBT-WOOL 5.9304E~4 -
GOAT-HIDE 3.77008~-4
ANGOR~MEAT 0.002
ANGOR-MILK 0.015 .
ANGOR~-WOOL 0.002 .
ANGOR-HIDE 1.2958E~4 '
BEEF 0.023
i
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GAMS 2,04 PC AT/XT 88/06/04 ¢1:29:43 ¥
TASML
EXECUTING
1228 PARAMETER DPRICE STATISTICAL AND MODELLED PRICES
STATISTIC MODEL  DEVIATION SHAD~EXD SHAD-IMP
GOAT-WOOL 1757.058 -1760.384 -1.002 -1055.864
GOAT-HIDE 1620.148 -1618.921 -0.999% ~577.941
ANGOR-MEAT 1011.718 -1010.43% -0.9%9
ANGOR-MILK 310.684 ~310.668 -1.0060
ANGOR~-WOOL 4232 .430 -4211.199 -0.4995 -613.149
ANGOR-HIDE 1620.148 -1623.064 -1.002
BEEF 878.487 -979,182 ~1.001 592.958
COW-MILK 318.216 -318.189 ~1.000 ~76.239 -165.711
COW-HIDE 778.837 ~778.773 ~1.0600 ~1480.887
BUFAL-MEAT 952.168 -952.,650 -1.001 619.490 ~-3763.760
BUFAL-MILK 341,522 ~-341.546 ~1.000 '
BUFAL-HIDE 778.837 ~780.293 ~1.002
POLTR~MEAT 1380.622 ~1380.179 -1.000 ~373.179
EGGS 1502.911 -1502.973 -1.000 ~736.313
R 1228 PARAMETER DEM DEMAND COEFFIENTS
DALPHA DEETA
+
WHEAT 159.773
CORN 198.941
RYE . 125.03%6
BARLEY 130.441
RICE . 2891,.331 -10.107
CHICK~PEA 1313.266 ~-8.21¢6
DRY~BEAN 2293.628 -45.152
LENTIL 2076.435 ~7.632
POTATO 1129.841 ~0.316
ONION 1356.343 -1.151
GR~PEPPER 1575.989 =~2.211
TOMATO 1203.035 -0.24%8
CUCUMBER 1506.304 -2.484
SUNFLOWER 1197.320 -1.643
OLIVE 1651.224 ~6.977
GROUNDNUT 2895,994 ~-48.394
SOYABEAN 1394.915 -1.397
SESAME 3434.774 ~109,085
COTTON 5749.224 -19.443
SUG-BEET 143.000 -0.010
TOBACCO 5261.930 -131.008
TEA 1089.965 -4,156
CITRUS 1253.482 -1.544
GRAPE 3305.224 -0.889
APPLE 1538.407 ~1.021
PEACH 2995.998 -10.129
APRICOT 3800.559 -61.108
CHERRY 3489.558 -32.221
WILDCHERRY 2962.083 ~43.958
MELON 1056.420 ~0.198
STRAWBERRY  10684.426 ~408.,397

»
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GE




236

GAMS 2.04 PC AT/XT
TASML
EXECUTING

1228 PARAMETER 0O

SHEEP GCAT

COW-MILK
COW-HIDE
BUFAL~MEAT
BUFAL-MILK
RUFAL~HIDE
TSTRAW 0.011 0.012
TEODD 0.005 0.005
TOIL 0.001 0.001
TPAST 0.009 0.009
TGRCONOIL 0.036 0.035
TGROIL 0.029 0.031
TENE 0.113 0.118

+ MULE PCULTRY
LABOR-1Q 19.500 1.250
LABOR-20 19.500 1.250
LABOR-30 19.500 1.250
LABCR-40 19.500 1.250
ANIMAL-1Q 30.000
ANIMAL-20 30.000
ANIMAL-3Q 30.00¢
ANIMAL-40Q 30.000
POLTR-MEAT 0.002
EGGS v 0.005
TSTRAW 0.028 0.002
TFODD : 0.012
TOIL 0.003 0.001
TPAST 0.028 0.001
TGRCONOIL 0.028 0.022
TGROIL 0.014 0.020
TENE 0.277 0.030
wme= 1228 PARAMETER PQPLT
LABOR-1Q  2.3953E-7, LABOR~20
LABOR-4Q  2.3953E-7,

TRACTOR~3Q 2.9767E-4,

- 1228 PARAMETER PQPLIV

PQP3 SHADOWL
SHEEP 1.3060E-4 6.478
GOAT 3.8360E-4 5.781
ANGORA 9.6238E-6 0.027
CATTLE 9.838CE-4 15.722
BUFFALO 0.041 41,183
POULTRY 5.2744E-5 3.287

TRACTOR~1Q 2.9%767E-4,
TRACTCR-4Q 2.9767E-4

88/706/04 01:29:43 PAGE

SIVESTOCK PRCDUCTION CCEFFICIENTS

ANGORA CATTLE BUFFALG
0.218
0.003
06.032
0.283
0.00G2
0.009 c.050 0.064
0.002 0.023 0.027
0.001 0.004 0.005
6.009 0.033 0.043
0.033 0.166 0.215
0.029 0.132 0.188
0.111% 0.414 0.537

QUADRATIC LABOUR AND TRACTOR COSTS

LABOR-3Q 2.38583E-7
TRACTOR-2Q 2.8767E~4

2.3953E-7,

QUADRATIC COST LIVESTOCK
LEVELL

495098.000
15070.000
3856.000
15981.000
1002.000
$2329.000

44
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GAMS 2.04 PC AT/XT
TASML
"EXECUTING

—— 1228 PARAMETER PQPCOM

SHADOW LEVEL
WHEAT 49.272  13538.510
CORN 142.029 1212.449
RYE 40.531 704.810
BARLEY 59.221  5629.770
RICE 354.482 198.000
CHICK-PEA 142,767 297.670
DRY-BEAN 178.978 66.910
LENTIL 293.995 436.070
POTATO 113.661 3000.000
ONION 169.953 1090.000
GR-PEPPER 185.552 600.000
TOMATO 152.928 3600.000
CUCUMBER 180,162 510.000
SUNFLOWER 104.816 720.210
CLIVE 134.415 400.000
GROUNDNUT 269.232 57.000
SOYABEAN 64.428 15.000
SESAME 435.861 25.000
COTTON 196.708 780.770
SUG-BEET 12.281  11165.450
TOBACCO 194.723 161.910
TEA EPS 189.677
CITRUS 148.218 958.000
GRAPE 235.463 3700.000
APPLE 103.026 1450.000
PEACH 287.222 265.0090
APRICOT 263.514 105.000
CHERRY 178.932 95.000
WILDCHERRY 70.222 60.00C
MELON 133.050 4500.000
STRAWBERRY 813.690 23.000
BANANA 1821.817 30.000
QUINCE 181.914 56.000
PISTACHIO 2038.304 25.000
HAZELNUT 345.478 350.000
FODDER 14.613 1108.050
ALFALFA 948.817

———- 1314 PARAMETER CO

SWHEATD FWHEATD
SEED 359.055 37.741
FERTILIZER 43.19¢ 34.52¢
LABQURCO 37.637 46.355
MASCHINCO 1.290 1.296
ANIMATLPW 35.283 36.32¢6
LANDRENT
ROTATIONC ~-15.825 19.825
SPECLANDCO 75.394 97.283

SHADOW PRICES AND QUADRATIC CCST TERMS

PQRKOEE

0.
0.
0.
C.
1.
G.
2.
0.

004
117
058
011
780
480
675
674

0.038
0.156

6.
0.
Q.
0.
0.

309
042
353
146
336

4,723
4.295
17.434
0.252
0.00%
1.203

0.
0.
0.

EPS
155
064
071

1.084

2.

510

1.883
1.170

0.
35.
6C.

3.
81.

g.

0.

COST STRUCTURE

030
378
721
248
332
987
013

SWHEATI

37.
.474
63,

1.
46.
. 682
.825
165.

40

129
-15

984
101

29¢
365

381

RELSHAD

-0.308
-0.714
~0.324
-0.454
-0.736
-0.459
-0.33¢C
-0.598
~0.604
-0.788
-0.741
-0.800
-0.752
~0.377
~0.348
-0.398
~-3.198
-03.543
~0.148
~0.354
~0.1§0

EPS
~0.718
-0.619
-0.5458
~0.781
-0.5863
~0.418
-0.193
~0.792
~0.629
-0.912
~0.693
~0.635
-0.383

CROPS
SCORN~D

16.11¢
33.797
82,392
1.29%9
8.945

-19.825
318.358

88/06/04 01:29:43 PAGE

FCORN-D

14.499
33.736
86.680C

1.29¢C
13.595

19.825
4290.232
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GAMS 2.04 PC AT/XT

TASM1
EXECUTING

1314 PARAMETER CO

SWHEATD
VARIABLCO B2.245
CPPORTCOST 128,779
VALPROD 207.80¢6
VALSTRAW 0.25¢6
VALCON 3.870
TOTALCOS 212.024
TOTALPROD 211.733
DIFEFCRCP -G.292
+ SCORN-T
SEED 16.110
FERTILIZER 33.492
LABOURCO 285.285
MASCHINCO 1.290
ANTMALPW 24.700
LANDRENT 129,682
ROTATIONC -19.825
SPECLANDCOC 687.653
VARIARLCO 49,602
CPPORTCOST 1108.785
VALPROD 963.199
VALSTRAW 1.502
VALCON
TOTALCOS 1158.387
TOTALPROD 964.701
DIFFCROP -~193.685
Ay
+ SBARLYD
SEED 53.168
FERTILIZER 28.924
LABOURCO 110.454
MASCHINCO 1.290
ANIMALPW 51.574
LANDRENT
ROTATIONC ~-19.825%
SPECLANDCO 157.424
VARIABLCO 82.093
OPPORTCOST 300.916
VALPROD 294.734
VALSTRAW 0.686
VALCON 7.651
TOTALCOS 383.008
TOTALPRCOD 303.071
DIFFCROP ~79.938

88/06/04 01:29:43

COST STRUCTURE CROPS

FWEEATD SWEEATL
72.262 78.457
201.08¢ 385.99%4
268.137 455.833
0.332 G.568
4.736 8.050
273.342 464.452
273.205 484,452
~3.137
SRYE--D FRYE--D
31.552 24.555
28.164 28.893
44,345 - 592.490
1.290 1.290
36.22¢ 47.131
-19.825 19.825
67.450 81.265
59.717 53.448
129.485 209.001
187.27¢ 225.627
0.326 0.417
1.277 1.339
189.202 262.448
188.874 227.582
-0.328 —-34.866
FEARLYD SCKPEAD
39.132 66.993
29.614 20.572
43.521 899.834
1.28¢ 1.2%0
36.125 22.093
19,825
182.611 178.926
£8.747 87.565
283.372 302.143
341.891 389.485
0.833 0.223
8.875
332.118 388.708
351.599 389.708

=0.51% -3%.3132E-10

SCCRN-D

49,9907
401.153%
445,826

0.543

451.0867
446.469
-4.598

SRICE-I

68.526
55.338
232.804
1.280
44,685
" 129.682
~19.825
1281.949
123.864
1670.584
1742.701

1794.448
1742.701
~51.747

SCKPEAT

47.852
28.1862
250.236
1.280
25.479
128.682

372.764
76.014
77%.450
811.428
0.437

855.464
811.865
~43.599

FCORN-D

48

541.
588.
L7063

0

589
589
-0

.235

623
622

.858
.325
.533

FRICE-I

74
50
258

1666

125.

t 2141

2265,

2266.
2265,
~1.

.756
.942
.336
1.
49,
172.
~6.

290
400
477
741
.534
6397
L2596
512

994
512
482

SDBEANT

62
27
281

1.
51.
123.

272

gze.
g26.

.482
.613
.554
290
547
682

.371
80.
736.
825.
G.

0396
444
983
547

539
539




GAMS 2.04 PC AT/XT

TASML

EXECUTING

1314 PARAMETER CO

_1...

SEED
FERTILIZER
“LABQURCO
MASCHINCO
ANIMALPW
LANDRENT
SPECLANDCO
VARIABLCO
QPPORTCOST
VALPRCD
VALSTRAW
TOTALCCS
TOTALPROD
DIFFCRO?

SEED
FERTILIZER
LABOURCO
MASCHINCO
ANIMALPW
LANDRENT
SPECLANDCO
VARIABLCO
OPPORTICOST
VALPROD
VALQEL
TOTALCOS
TOTALPROD
DIFFCRCP

SEED
FERTILIZER
LABOQURCO
MASCHINCO
ANIMALPW
LANDRENY
SPECLANDCO
VARIABLCO
OPPORTCOST
VALPROD
VALOCEL
TOTALCOS
TOTALPROD
DIFFCROP

SLENTLD

51.672
10.241
125.261
1.290
41.183

340.450
61.913
508.224
569.080
0.223
570.137
569.303
-0.834

STOMATI

11.817
64,394
1078.441
1.29¢0
97.332
129.682
5521.521
76.211
6828.265
6904.476

6904.47¢6
6904.47¢

SSBEANT

6.168
22.777
187.894
1.2960
54.738
129.682
115.782
28.945
489,366
468.616
49.695
518.311
518.311
9.3132E~10

SPOTATI = g

319.688 -
48,607

424.065
1.290
93.920
129.682
1548.942
363.294
2197.8%9
2566.194

2566.194
2566.194
3.7253E-9

SCUCUMI

116.508

53.733
725.288

1.290

67.670
129 .682
3325.647
170.242
4249.578
4419.820

4415.82¢C
4419.820
~7.45C€E-9

SSEEAMI

73.878
55.938
182.533
1.29¢
52.321
129.682
588.39%
125.81¢
954,221
1083.700

1084.038
1083.700
-0.238

o cost

SGPEFPPI

191.408

L 790,313
s
1.29 e 1.

5 51.133

129.682
547.243

2104.970 .
1989.077
-115.893

SSUNFLD

5.042
19.176
87.901

1.290
15.032

06/04 01:29:43 PAGE

T16.580
263.629° .

ogg_iJ::Jm

104.373 7134
24.219 125.981
208.595 R B2
204.644 303.044 1144
27.906 41,324 270 B
232.814 403.901 . 1474.508 .
232.550 344.368 © '1474.508;
-0.264 -59.533
SCOTINI STOBACD SMELOND
19.805 70.892
86.698 16.081
581.403 789.066 3
1.290 1.290 1.290
96,289 51.494 53.
129.682 _
279.148 177.392 1292.812
106.504 86.973 104.378
1087.812 1019.242 1610.829
1129.670 1106.215 1631.685
64.646
1194.3186 1106.215 1715.207
1194.316 1106.215 1631.685
3.72538-9  3.7253E-9 ~83.522
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GAMS 2.04 PC AT/XT 88/06/04 01:29:43 PAGE 48 -
TASM1 : |
EXECUTING “'"r
[
1314 DARAMETER CO COST STRUCTURE CROPS |
+ SMELCONI SSREETT
SEED 57.25% 20.290 E
FERTILIZER 36.854 95,849 ' =
LABOURCO 296,667 497 742
MASCHINCO 1.290 1.290 -
ANIMALPW 74,533 83.899
LANDRENT 129.682 129.682 =
SPECLANDCO 2274.852 471.3269
VARIABLCO 94,113 116.239
OPPCRTCGST 2777.0624 1183.982
VALPRCD 2871.137 1263.397 -
VALSTRAW
VALCON 36.824
TOTALCOS 2871.137 1300.221 ;
TOTALPROD 2871.137 1300.221 ’ L
DIFFCROP 1.1176E-8 :
+ oLIvVE~D TER-—=D CITRS~I GRARPE-D GRAPE~I h
FERTILIZER 4.365 11.779 97.160 19.874 39.748
CAPITAL 26.585 6€64.613 132.923 101.553 + 114,579 o
T, ABOURCO 87.050 78.7%4 713.705 378.328 513.%41 N CC
MASCHINCO 1.290 1.290 1.290 1.290 1.290
ANMIMALDW 21,487 0.763 23.730 55.346 73.844
LANDRENT 66.853 66.853 66.853 66.853 66.853
SPECLANDCO 110.966 EPS 2643.057 1012.663 1317.070
VARIABLCO 30.949 676.392 230.083 121.427 154.328
OPPORTCOST 287.645 147.699 3448634 1514.479 1672.598
VALEROD 318.594 824.091 3678.717 1635.341 2126.925 .
TOTALCOS 318.594 824.091 3678.717 1635.906 2126.925
TOTALPROD 318.594 824.0091 3678.717 1635.341 2126.925
DIF®CROP 1.0636E~6 -1.,117¢E~8 -0.565 1.1176E~8
+ APPLE~I PTACE-I APRIC—-I CHERR~L WCHER~1
FERTILIZER 13.993 8.350 28.164 29.365 39.1748
CAPITAL 104.211 287.378 159,241 201.776 178.914
LABOURCO 248.001 483.670 393.770 790,485 896.837
MASCHINCO 1.290 1.290 1.290 1.290 1.290
ANIMALPW £9.531 55.083 73.109 65.627 105.693
LANDRENT 66.853 66.853 66.853 £6.853 66.853
SPECLANDCO 603.798 3212.172 934.727 828.241 308.106
VARIABLCO 118.205% 205,729 187.406 231.141 218.662
OPPORTCOST 989.474 3819.068 1469.749 1752.49% 1378.779 Sy
VALPROD 1107.230 4114.776 1655.589 1983.636 1596.047 ;
TOTALCOS 1107.678 4114.797 1657.155 1983.636 1597.441 e
TOTALPROD 1107.230 4114.776 1655.589 1983.636 1596.047

DIFFCROP ~0.449 -0.020 -1.566 3.7253E~-9 -1.3%4




GAMS 2.04 PC AT/XT

TASMI1

EXECUTING

1314 PARAMETER CO

4

FERTILIZER
CAPITAL

" LABQURCC

MASCHINCO
ANIMALPW
LANDRENT
SPECLANDCO
VARIABLCO
QPPORTCOST
VALPROD
TOTALCOS
TOQTALPROD
DIFFCROP

STBER-I

9.415
1235.382
959,997
1.290
23.317
66.853
3747.38%
1244.7%6
4798.846
6042.885
6043.642
6042.885
-0.757

BANAN-T.

214.150 -

1940.137
1019.3490
1.290
66.G89
66,853
34273.204
2154.287
35426.776
37581.063
37581.063
37581.063
~5.86052-8

o 1314 PARAMETER RCO

SEED
FERTILIZER
LABQURCO
MASCHINCO
ANIMALPW
LANDRENT
ROTATIONC
SPECLANDCO
VARIABLCO
OPPORTCOST
VALPROD
VALSTRARHW
VALCON
RSTOTAL

-+

SEED
FERTILIZER
LABOURCO
MASCHINCO
ANTMALPW

. LANDRENT

ROTATIONC
SPECLANDCO
VARIABLCO
QPPORTICOST
VALPROD
VALSTRAW
VALCON
RSTOTAL

SWHEATD

0.184
0.204
0.178
0.0086
6.166

~0.094
0.356
0.388
6.612
0.981
0.001
0.017
1.000

SCORN-T

.014
.029
.248
.001
.021
.112
.017
.594
.043
. 957
0.998
¢.002

cCooQoOOoo0

1.000

FWHEATD

.138
.12¢
L1760
.005
.133

.073
.356
.264
L7386
.981
.001
.017
.0090

HOOOOMODOO GOoOOOOo

SRYE~~D

¢.167
0.149
0.234
0.007
0.191

~0.105
0.35%8
0.316
0.684
0.992
9.002
0.0607
1.000

SWHQATI'.

0.082
0.087
0.136
0.003
0.100
0.279
-0.043
0.356
0.169
0.831
0.9881
0.001
0.017
1.00¢

FRYE~—D

.094
.110
.227
L0453
.180

O OoOO OO0 OO0
s 4 s e x a
w
H
<

0.038
0.031
0.130
7.1878E~-4
0.025
0.072
-0.011
0.714
0.0869
0.931
1.06G0

1.000

SRICE-T

5.6896E~4
0.022
0.076
~0.003
0.735
0.0S5S
0.945
1.000

1.00¢C
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TASM1

EXECUTING

1314 PARABMETER RCO

+

SEED
FERTILIZER
LABQURCO
MASCHINCO
ANIMAT.PW
LANDRENT
ROTATIONC
SPECLANDCO
VARTABLCO
OPPQRTCOST
VALPROD
VALSTRAW
VALCON
RSTOTAL

SEED
FERTILIZER
LABQURCO
MASCHINCO
ANIMALPW
LANDRENT
SPECLANDCO
VARIABLCO
COPPORTCOST
VALPROD
VALSTRAW
RSTOTAL

SEED
FERTILIZER
LABOURCO
MASCHINCO
ANIMALPW
LANDRENT
SPECLANDCO
VARIABLCO
OPPORTCOST
VALPROD
VALOEL
RSTOTAL

(623
o

Y
&
I
=,
w]

.139
.076
.288
.003
L1335

HFOOOoCOOO ODOOCO

.052
411
.214
.78¢6
.972
.002
.025
.000

SLENTLD

L0981
.018
.220
.G02
072

.597
.108
.891
.0090
3.8113E-4

1.600

HPOoOOoQ OO0 0

STOMATI

4.002

0.009

0.156
1.8681E-4
014
.018
.800Q
011
.989
L0090

HOOOoOO0

=

.000

]
o
Had
a3
[
3]

L1113
.084
.124
004
L1103

COOoOoCOo

.056
.519
.195
. 805
.972
.062
.025
006

HOOOQOOOO

SPOTATI

0.125

0.019

0.165
5.0262E~4
.037
.051
.604
.144
.856
.000

HOoOOoOOoO oo

1.000
SCUCUMI

0.026

0.012

0.164
2.9183E-4
015
.029
.152
L0389
.961
.000

= OoOOoOO0OOO

1.000

88/06/04 01:29:43

RELATIVE CROP COSTS

SCKXPEAD

DOQOQOQ

0
0
0

o

.172
.083
.256
.003
. 057

.459
.225
.775
. 989

5.7138E-4

1.

000

SONIOND

0.
0.

021
227

6.1273E-4

0

O QO

=

.G07

. 745
021
.973%
.000

.000

SSUNFLD

OO oO0 0o

HFOOOoCOoO

022
.082
.378
.006
L0865

.448
.104
.B9¢6
-880
.120
.000

SCKFEAT

.056
.032
.293
.002
.030
.152

SOHEOOLO

0.4386
0.089
0.911
0.959
5.3857E~-4

1.000

SONIONT

£.015

0.155
3.2074E~4
.009
.032
.788
.015
.985
000

RPOoOOoOOOCO

1.000
SSUNFLI

¢.014

HOoOOOOO OO
- . e .
<
~}
o]

PAGE

SDBEANT

OO oCOoO0o

OGS OO

L.

.076
.033
.341
.002
.62
L1587

L3330
.10%8
.891
.55%9
.6125FE~4

000

SGPEPPT

0.

G.

0.
.6832E-4
011
027
. 741
.055
.945
L0090

HOQOOO

1.

040
015
167

0co

SGRNUTI

0.
0.
0.
.7475E~4
0.
.088
.434
.085
.915%
.982
.018
.Q00

HOODOOOQOO

064
022
357

035

W
¥
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. GAMS 2.04 PC AT/XT
o pasMl
"EXECUTING

1314 PARAMETER RCO

+ SSBEANI SSESAMI
_ SEED 0.012 0.068
- FERTILIZER 0.044 0.052
LABOQURCO 0.363 0.168
MASCHINCO 0.002 0.001
CANIMALPW 0.106 ¢.048
LANDRENT 0.25Q 0.129
SPECLANDCO 0.223 0.543
VARIABLCO 0.056 0.120
OPPORTCOST 0.944 0.880
VALPROD 0.904 1.000

VALOEL 0.096
RSTOTAL 1.000 1.000
i + SMELONTI SSBEETT
SEED 0.020 0.016
FERTILIZER 0.013 0.074
LABQURCO 0.103 0.383
MASCHINCO 4.4924E-4  9,9200E-4
ANIMALBW 0.026 0.065
LANDRENT 0.045 0.100
SPECLANDCO 0.792 0.363
VARIABLCO 0.033 0.089
OPPORTCOST . 0.967 0.911
% VALPROD 1.000 0.972

i VALSTRAW

VALCON 0.028
RSTOTAL 1.000 1.000
¥ OLIVE-D TEA-—-D
FERTILIZER 0.014 0.014
CAPITAL 0.083 0.806
LABOURCO 0.273 0.096
MASCHINCO 0.004 0.002
ANIMALPW 0.067 9.25600E-4
LANDRENT 0.210 0.081
SPECLANDCO 0.348 EPS
VARTIABLCO 0.097 0.821
OPPORTCOST 0.903 0.179
VALPROD 1.000 1.000
RSTOTAL 1.000 1.000
+ APPLE-I PEACH-I
a FERTILIZER 0.013 0.002
. CAPITAL 0.094 0.070
LABOURCO 0.224 0.118
- MASCHINCO 0.001  3.1346E-4
a ANTMALDW 0.063 0.013
LANDRENT 0.060 0.016

88/06/04 01:29:43

RELATIVE CROP COSTS

SCOTINT

.017
.073
.487
.001
.081
.108
.234
.0839
L911
.946
.054
.009

HFOOOODOLOLOOOOO

CITRS-I

0.02¢
3.036
0.194
3.5062E~4
0.006
0.018
0.718
0.063
0.937
1.000
1.000

APRIC~T

0.017
0.096
0.238
7.7833E-4
0.044
0.049

STOBACD

0.064
0.015
0.713
6.001
0.047

0.160
0.079
0.921
1.000

1.000

GRAPE-D

0.012
0.062
0.231
7.8844E-4
0.034
0,041
0.619
0.074
0.926
1.000
1.000

CHERR-I

0.015
0.102
0.399
6.5023E-4
0.0633
0.034

SMELOND

0.051
¢.010
0.154
7.5199E~4
0.031

0.754
0.061
0.939
1.0400

1.000

GRAPE-T

0.018
0.054
0.241
6.0642E-4
0.035
0.031
0.619
¢.073
0.827
1.000
1.000

WCHER~T

0.025
¢.112
0.561
8.0743E~4
0.066
0.042

PAGE
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GAMS 2.04 PC AT/XT 88/06/04 01:29:43 PRGE 52 B
TASML '
EXECUTING

1314 PARAMETER RCO RELAZTIVE CROP COSTS

"l'

SPECLANDCO
VARIABLCC
OPPORTCOST
VALPROD
RSTOTAL

+

FERTILIZER
CAPITAL
LABOURCO
MASCHINCO
ANTMALEW
LANDRENT
SPECLANDCO
VARIABLCO
OPPORTCOST
VALPROD
RSTOTAL

APPLE~X

0.545
0.107
0.883
1.000
1.000

STBER~T

0.002
0.204
0.159
2.1342E-4
0.004
0.011
0.620
0.206
0.79%4
1.000
1.000

Lt
t1
N3
O
e
1
[

3,4321E-5
- 0.002
0.002
0.912
6.0587
0.943
1.000
1.0C0

e 1314 PARAMETER CA

TFODD
TGROIL
TENE
LABOURCC
ANTMALEPW
SUMFEED
ANIMALSTOC
TOTALCOST
PRODANIMAL
TOTALVAL
DIFFERANT

+.

TEQDD
TGROIL
TENE
LABOURCO
ANIMALPW
SUMFEED
ANIMALSTOC
TOTALCOS?
PRODANIMAL
TOTALVAL
DIFFERANT

SHEEP

0.423
5.048
3.623
5.156

9.093
6.478
20.727
20.727
20.727

-5.8208E~11

MULE

1.164
2.375
B.865
34,883
40.551
12.404

47.287

40.5351
-6.736

GOAT

0.439
§.244
3.763
4.709

0,446

5.781
19.836
19.836
19.936
~2.,9104E~11

POULTRY

[(SE=R"
W
-]
L

o WO O L b
o
o
[z

.884
1.4552E-11

APRIC-I CHERR-I
0.564 0.418
0.113 0.117
0.887 0.883
1.000 1.006
1.000 1.000

QUINC-I PISTA-D
0.013 0.005
0.092 0.051
0.141 0.212

6.95%1E-4 0.001
0.C26 0.011
0.036 0.064
0.692 0.655
0.105 0.056
0.895 0.944
1.000 1.000
1.000 1.000C

cOST STRUCTURE ANIMALS

ANGORA CATTLE
0.207 2.316
4,936 22.693
3.542 13.232
4,562 53.666

12.841
8.685 38.241
¢.037 15,722

13.284 107.62%

13.284 94.788

13.284 107.62%

WCHER-I

.193
.137
.863
.000
.000

R OO0

I2ZEL-D

.048
.052
. 477
.001
.004
L0853
.352
.100
L9690
.000
L0060

HHOOOOOOQDO

BUFFALC

2.505
32.213
17.173
53.666
17.572
51.890
41.1889

146.746
129.174
146.746
~2.3283E-10

et
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GAMS 2.04 PC AT/XT
TASM1
EXECUTING

——== 1314 PARAMETER RCA

SHEED
TFODD 0.020
TGROIL 0.244
TENE 0.175
1LABOURCO 0.249
SUMFEED 0.439
ANIMALSTOC 0.313
RTOTAL 1.000
RELPRODUCT 1.000
RELANTMP

+ MULE
TEQODD 0.025
TGROTIL 0.050
TENE 0.187
LABOURCO 0.738
SUMFEED 0.262
ANTMALSTOC
RTOTAL 1.000
RELDPRODUCT
RELANIMP 1.000 ®

**k*kx FILE SUMMARY

INPUT  C:\TASM\TASM81B.PRN
CUTPUT C:\TASM\TASMB81B.LST

EXECUTION TIME =

88/06/04 01:29:43 PAGE

RELATIVE ANIMAL COSTS

GOAT ANGORA
0.022 0.016
0.263 0.372
0.189 0.267
0.238 0.343
G6.474 0.654
0.290 0.003
1.000 1.0090
1.000 1.000

POULTRY
0.343
0.098
0.226
0.441
0.333
1.000
1.000

4.793 MINUTES

CATTLE

0.022
0.211
0.123
0.499
0.355
0.14¢8
1.000
0.881
0.119

BUEFFALO

0.017
0.220
0.117
0,366
0.354
0.281
1.000
0.8890
0.120

53







. and at the same time productivity increases in agricu;turél'

6.6 Some base period model results

Tn the last chapters we have elaborated in detail on the model
for a certian base year. For a more comprehensive evaluation one
should, however, not only consider a specific year, but also
observe the model results over a longer period of time.

In order to carry out projections and pelicy a2nalysis based on
future scenarios, the model is solved and tested for the Dbase
periods 1979 to 1986. Since the model calibrates exactly with the
base period, the conventional procedures of comparing simulated
and observed values become irrelevant. However, the base period
model runs present some insights intoe the past developnent
process, which have +to be analysed carefully before further
policy runs are carried cut.

As a first step towards the evaluation of sectoral programming
models in general, and a non-linear model like TASM-MAFRA in
particular, the shadow prices generated by #the model provide a
vital criteria. We wish to elaborate only on these results below,
and therefore refer those interested in more conventional results
to the ocutput files at MAFRA's-PC '

In Table VI.1, the shadow prices of the calibration constrainits
devided by the level of production (the parameters b of the
quadratic cost function part) are given for selected commodities.
The structure of these parameters remain relatively stable over
the vears. This encouraging result suggests that yearly vield and
price variations are fully reflected in the associated shadow
prices. In fact, there is a high correliation between the short
term fluctuation of the parameters and the vyearly yvield
variations. Compared to the results of conventional linear
programming models and also, earlier versions of TASM, the shadow
price structure of the present version contains relatively less
instability, due to the model structure itself. The results are
also encouraging for the possibility of predicting the quadratic
cost function terms for policy runs of future scenarios. We
suggest to carry out and evaluate simple trend forecasts and,
econometric estimations (influence of prices and yields) of these
critical model parameters. :

Table VI.2 contains selected shadow prices (in US-dollars) of

selected resources employed in the agricultural sector. As far §57 f“i'
agricultural land is concerned, cenly irrigated area S
restricting. The associated shadow price (marginal value Qf;

irrigated land) reflects a tendency to decrease, as a result Off
the pressure on real agricultural prices (unfavourable sactqral“
terms of trade), limited domestic and foreign demand potentials:

production.

- The other endogenous factor prices share the same tendenci¢$4~.[w
-~_shadow prices for labour and tractor use, influenced__Py
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cost items is

implied supply function, reflect a tendency to decrease in real
wage rates in the reported period and also an increasing relative
unemployment of this factor in agriculture. The shadow prices for
animal power and feed reflect the economic importance of linkages
{intermediate input supply and demand) between crop and animal

production.

These shadow prices and the associated input and output
coefficients of the activities present the basis for the internal
calculation of the opportunity costs, which constitute, in
addition to costs for purchased input, an important component of
total costs, which are presented above for 1981. As also
mentioned above, the residual between the cutput prices and these
exactly represented by the shadow price of the

calibration constraint.

In Table VI.3 we have grouped the commodities in relation to the
share of the calibration shadow prices in total costs, or in
other words in relation to the cost shate covered by the
quadratic part of the cost function. It becomes clear that for
most commodities less than half of the total costs can be
explained by the costs of purchased inputs and the traditonal
factor opportunity costs. However, there are large differences
between individual commodities. Three conclusions, which should
guide the future work an TASM-MAFRA, emerge:

- First, the non-linear cost function part, in the case of
TASM~-MAFRA is important.  Further investigations concerning
estimating and forecasting this cost part  (functional forms,
econometric estimation of the influence of economic factors) are

required.

- Second, the higher the share of the quadratic cost part
is, the smaller is the economic interaction between the different
production sectors, e.g. the implicit c¢ross price supply
elasticities. If the opportunity cost shares are relatively
large, which is the case in most crop production sectors and
especially in the livestock sector, then the model repesents
economic interdependencies between the various production

sectors.

- Third, a detailed examination of the implicit relative
cost structure of the various model activities is an important
step prior to policy applications. Such an analysis may also lead
to a re-examination of the various model assunmptions and the

estimates about model coefficients.

Further evaluations of base year developments will be presented
within the programming system implemented at MAFRA's PC and

during the main training of this project.
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TABLEVId: ESTIMATED PARAMETERS OF THE QUADRATIC TERMS OF THE

COST FUNCTIONS FOR SELECTED PRCODUCTS IN TASHM
Products 1<¢80 1981 . 15942 1943 1984 1485 1986
WHEAT 0.003 0.004% 0.004 0.003 0.004 0.004 0.003
CORN 0.101 0.117 0.096 0.062 0.066 0.047 0.040
RYE 0.051 0.0583 0.065 0.063 0.08R" 0.096 0.089
BARLLY 0.012 0.011 0.00% 0.009 0.01U C.008 0.007
RICE 1.474 1.790 1.202 1.005 1.252 1.3¢C1 2.580
CHICKPEA - 0.604 Q.480 0.546 0.419 o 438 0.556 0.355
DRYBEAN 3.348 2.67S 4.845 2.735% Z.075 1.325 4,268
LENTIL 0.869 0.674 0.197  0.141 0.208 '0.307 0.272
POTATO 0.045 0.038 0.027 0.02 . 0.033 0.03 0.017
ONTON 0.276 0.156 0.072 0.0823 0.1236 0.106 0.052
SR.PEPPIER 0.385 0.20¢ 0.182 C.i4% 5.1d45 0.203 0. 459
TOMATO 0.042 0.042 0.020 0.025% 0.02 0.032 0.037
CUCUMBER 0.232 0.353 0.256 0.211 0.196 0.180 0.345
SUNFLOWER 0.095 0.146 0.140 0.12 0.146 0.155 0,119
OLIVE 0.301 G.236 0.215 O.471 0.298 0.E3 0.382
GROUNDNUT 10.506 727 2841 4,212 7357 S.120 6,595
SESAME D4 35S 17.434 19.150 19.607 11.347 11.634 15.404
COTTON 0.107 0.252 0.246 0.449 0324 0.189 C.274
TOBACC 0 912 1 .03 1,911 1.250 0.287 0.75%0 oLAN7
TEA 0.366 0.G600 0.390 0.430 0.348 0.326 0.897
CITRUS 0.132 0.155 0.120 0.089 0.056 0.180 0. 140
GRAPE 0.085 0.064 0.057 0.062 0.059 0.061 0.678
APPLE G.063 0.071 0.080 0.059 0.052 0.066 0.077 ,
PEACH 0.947 1.084 0.955 0.6172 1.2R7 V231 0.e29
APRICOT 0.287 2.510 1.816 0.910 1.559 1.272 1.010
CHERRY 1.0%8 1.883 3.668 3.087 4,17 1.401 1.782
WILDCHERRY 1.162 1.170 2.880 0.384 3.0473 1.484 0.007
MELON G.034 0.030 0.020 0.018 0.023 0.014 0.028
STRAWBERRY 5 854 35,378 62.178 53.440 60.658 22.250  27.119
EANANA €4.113 60.727 B81.717 85.913 76.724  37.938 47.094
QUINCE 2.981 3.248 3.074 2.615 2.805  3.470 2.754
HAZELNUT 0.197 0.987 0.395 0.803 0.128 0.206 1.728
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.2:SHADOW PRICES FOR SELECTED RESOURCES IN TASH

Irrigated
land

Labour
Quarter
Quarter
Quarter
Quarter

Tractor
Guarter
Quartoer
Cuarter
Quarter

Animal power

Quarter
Quarter
Quarter
Quarter

FAE VI S B

DR e

1
2
3

&

Animal feed

Straw

Concent.

Cereals
Pasture

Qilseeads

QO QO

(NI RE A I

~3.
-97,
-152,
-97.
401

-171

. 355
.576
. 721
LAGB4

.525
L4322
. 699
. 848

.315
.
3.

356
407

067
991
108
991

OO 00

OO oW

o OO

-1
-31
-183.
-31
-203.

cie
.48
.60
.39

.10
L 21
.99
.05

.382
L4506
. 520

. 065
. 980

720

.980

368

103.009

0.245%
0.406
0.506
0.323

2.25L5
5.731
7.384
5.007

0.203
0.285
0.293

-1.711
~26.528
-148.249
-26.528
~-169.741

o0 Co

L RORGES

QOO

-1
o
L

~131

-
-24,

~144.

.219
. 381
L4776
. 294

.967
.107
r461
L211

.168
.218
.257

.972
.690
.521

680
9149

oo 0o

I o

-24

-2

oQo

. 285

. 210
.376
. 487
. 300

.888
292
211
.363

. 080
.0823
L1686

.015
.708
~151.
1. 708
~-156.

192

-
342

Do o o000

(e el

-3,
.830
.915
24,

~149.

-24

-.37

.056

. 209
. 384
. 486
.293

.8B78
L3104
.110
L2311

. 065
.073
.159

276

830
£97

oOOCO00O

O B e

o000

L2086
.377
L4772
.282

L850
.73%
. 005
.872

134
.176
L2332

247
=24,
~-134.
-24 .
-146,

231
100
231
001
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TABLEVI 3; RELATIVE SHARE OF THE SHADOW PRICES OF THE CALIBRATION

CONSTRAINTS

e e A e A A e bl e A G R s e

IN TOTAL COSTS (1986 Summary statistics)

O I I I R N I I L L L T I R R R N o I o I ST SRS SRR =

Wheat, Rye, Drybean, Groundnuts, Sugarbeet,
Tobacco,

Barley, Potato, Sunflower, Hazelnuts,

Chickpea, Lentil, Sovabean, Sesame, Cherrv,

b e cme i mm e e e T e e e A Al M S hm e S e e Ay - - —— — - — — i

Corn, Onion, Grape, Apple,

Rice, Greenpepper, Toemateo, Cucumber, Tea,
Peach, Apricot, Melon, Strawberry, Banana,

Quince, Pistachio,
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vIi. POLICY SIMULATION WITH TASM-MAFRA
IN THE BASE PERIOD

7.1. Introduction

Real policy simulation runs should be carried out on the basis of
a forecasting version of TASM-MAFRA. This follows from the simple
fact that all policy decisions are likely to influence the
future. Therefore, also present policy considerations should take
into account the foreseable tendencies and the accentuated future
policy problems.

Policy simulations in the base period have to be seen as an
undertaking for learning the typcial reactions of the model, for
testing the model, whether and to which extend it reacts to
changed economic conditions and getting some first impressions
about the impact of changed economic and policitical parameters
on the agricultural sector. )
In the following sections, some results of three types of policy
simulations will be presented:

- Firstly, the impact of changed world market prices and
foreign trade policies will be elaborated.

- Secondly, domestic economic conditions and policies,
which influence primarily the domestic market, will be analyzed.

- Finally, we will elaborate the question about the
sectoral impact of an increase of the irrigated area in Turkey by
special projects.

These simulations shall exemplify some pessible model
applications and some principle impacts of policy measures,
rather than actual agricultural policy alternatives in Turkey.

All the simulations, which are presented in the following
sections, are carried ocut for the base year solution of 1986.

7.2 Free trade run and alternative world market prices

In the following pages, the results of a free trade run with :
alternative world market prices will be presented. Free trade is
simulated by removing the export and import restrictions. This
implies the assumption that the export and import prices of. - the:
base year remain unchanged in relation to the foreign trade
adoption of Turkey. S

As a background information, we should point out that Tufkéﬂﬁ_:_
suffered from very high rates of inflation, 50-100 %, in~?h¢ﬁ?a$¢'
period. Under such circumstances it is almost impossiblegtoqurk
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out stable relationships in nominal Turkish Lira terms, which can
be used for forecasting and policy analysis. We have therefore
converted all national prices and values into US-Dollars using
the average official exchange rates. Despite the improvements
over the past few years, Turkish Lira is still overvalued, and
the swith to a freely fluctuating exchange rate regime is in the
agenda of the present government. In the realization of this
turn, Turkish exports are expected to be more competitive and
imports more expensive.

In order to examine the impact of these policies on agriculture,
we have first removed all trade restrictions (quotas, taxes,
subsidies, publi¢ enterprise trade policy) and modeled a so
called free trade base scenaric (tables VII.1-VII.7). Nearly 100%
inflation and significant <changes in the exchange rate imply
that, in principle, commodity specific exchange rates resulting
from the seasonality of exports and imports deviate from the
average exchange rates. With these reservations in mind, we have
nevertheless used average exchange rates for the first
preliminary simulations.

In relation to the free trade run based on the official exchange

rate in 1986, several runs with different world market prices are

carried out: .

- 10 % increase of all export and import prices,

- additional 20 % increase of all export and import prices
(22 % over the base), .

- additional 30 % increase of all export and import prices
(72 % over the base), o

- additional 40 % increase of all export and import prices
{140 % over the base}.

The last alternative is mainly to test the reliability of the
model under extreme conditions. Also, the results presented
should not directly be used for policy conclusions, because

several trade restrictions, which are relevant even under
principally free trade conditions must be considered
(international marketing, «quality , product differentiation,
limitations in processing). Finally, we are aware of the fact

that Turkey is a price taker in some products, but also price
setter for some other products in the world markets. Therefore,

ocur assumption of price taking behaviour in the simulations
should also be taken with care.

The results of the world market price simulations under free
trade conditions, which are presented in Tables VII.1-VII.7 can
be summarized as follows:

- Imports of agricultural products, which are small to
begin with, will sharply decrease with the exception of rice.

- Domestic consumption will be effected, because internal
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prices will increase. The results in Table VII.3 show that
concerning the 140 % increase in world market prices, we already
reached the limits of the present model version. What would be
. necessary in this case, 1is to incorporate the domestic inconme
effects of such a price increase on domestic demand.

- Table VII.8 suggests that, the factors used in agricul-
tural production would also be affected, in absolute and relative
terms. '

- The domestic prices, modeled as internal shadow prices,
would in most cases follow the changes in the world market
prices. Even commodities which are not traded will be affected
indirectly via the increasing factor costs.

- The internal shadow prices would, under the assumed
conditions, - increase substantially. This is especially the case
for fixed agricultural land. The shadow prices for feed are
affected from the supply side (higher grain prices, shadow prices
for land) as well as from the demand side (increased marginal
value products for feed demand, expansion of animal production}.

- The final table disposes the impact of changed world
market prices under free trade conditions on the production
gtructure, e.g. the levels of the different c¢rop production
activities. 1In general, one can conclude that with increasing
world market and domestic prices, there is a shift from animal
power technology to tractor technology (with the increasing wage
rate a higher level of mechanization becomes more profitable) and
also a shift from fallow-cereal activities to single cereal
activities. The latter change is mainly due to the higher 1land
prices, which induce the fallow-cereal activities to be
relatively more expensive.

7.3 Changes in economic conditions in the domestic markets

In a number of simulation runs a given foreign trade policy with
fixed exports and imports has been assumed and certain conditions
on  the supply or demand side have been changed. The following
model runs are executed:

Al S0 % increase of the prices for fertilizer, seeds and
capital (increase variable production costs);

A2: 20 % increase of the yield in the livestock sector, as an
cutcome of special policy measures (livestock projects,
intensified extension, import of improved livestock

breedings);

A3: 20 % shift of the domestic demand curve in response to
: the increase of population and general income level;

A4 Al and A2 simultaneously;
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AS: Al and A2 and A3 simultanecusly.

In Table VII.8 the impacts of these alternatives on the agri-
cultural producer prices are given, as well as the base solution,
which is needed for comparison:

- The cost increase for seeds, fertilizer and capital leads
particularly to producer price increase for cereals (10-15 %) and
for most of the vegetables. Tree crops are only affected little.
Via the higher feedgrain prices and the increased shadow price
for fodder c¢rops, there is also an impact on the prices for the
livestock commodities. This price increase is certainly connected
with a lower demand for agricultural commodities.

- A productivity increase in the livestock sector through
20 % higher vyields per animal leads to a price decrease for
livestock commodities within the range of 10-30 %. The figures in
Table VII.8 indicate that there is also some influence on the
crop commeodity prices. This is mainly due to the impact of a
slight decrease in the number of animals and the feed and labour
demand of the livestock sector, which affect via lower shadow
prices for labour and land the production costs of the crop
sector. K

- A  general demand shift for "all agricultural commodities
leads to an increase of all agricultural prices. The quantitative
impact is, however, different, and depends on the price
elasticity of demand and the implicit elasticity of agricultural
supply. Grain prices would considerably increase, while most of
the livestock commodity prices vary around 10 %. The impact on
food demand is the result of the initial shift of the supply
curve and of the price increase. Under the assumed c¢onditions,
there is, however, in all cases an increase of domestic demand.

- The combined effect of an increase of production costs
(20 %) and of higher livestock yields can not - at least not in
all cases - be derived from the individual effects of A1 and AZ.
However, as one would expect the tendential effect is an increase
of all the crop commodity prices and a decrease of 1livestock
commodity prices. Agricultural demand is affected in the opposite
direction.

- Finally, the last column cof Table VII.S8 preéents the
agricultural commodity prices at a simultaneous change of the

production costs, the livestock vields and of a demand shift by -

the same percentages as in the single sceanario runs Al to A3,
tUnder these conditons all agricultural commodity prices would
increase, mainly because of the dominating impact of the demand
shift.

For a more detailed analysis of this élternative or other ones,,
it would be necessary to consider also the other variszbles of the
primal and dual solution.
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.. tractor technology.

7.4 Increased irrigated area

At present roughly about 20 %Z of arable land are irrigated. Since
there are significant yield and productivity differences between
~erop production on dry and on irrigated land, an increase of
irrigated land by irrigation projects is on the policy agenda of
Turkish agricultural policy. In the following we will apply TASM-
MAFRA for analyzing the question about the impact of an extension
of irrigated area on the agricultural sector. However, these
results have to be interpretated very carefully, since
international trade is assumed to be fixed and since no regiocnal
specific impacts have been considered.

The alternative Al assumes an increase of irrigated area by 1
Mill. ha and consequently a decease of dry land by the sane
amount. In A2 the increase of irrigated area by 2 Mill. ha is
assumed.

Table VII.9 presents the impact on land use, and on the shadow

prices for labour, tractor, animal power and for feed. Except for

the land use structure, which follows the exogencus change, the

impact on internal shadow prices is véry small, Accordlngly,w
there is also some influences on factor use and allocation. . -

Table VII.10 presents the impact on agricultural producer prlces.j'
As one can observe, also the agricultural prices are only little:
affected. For for some commodities we have a slight. prlce"j_
increase. The main reason for this is té be found in the presantjj
version, which assumes that some commodities are only gErown . on. .
dry 1land. In the alternatives Al and A2 dry land receives  a:..:.
shadow price and consequently total production costs and the .
producer prices increase. R

This example shows very clearly the necessity of modlfylngﬂ;the
model (e.g. extension of production activities based on 1rr1gated'
land) and of adapting different pelicy areas (e.g. foreign trade
policy) to specific policy measures, 1like an exteﬁ51on*19£fff
irrigation. sl

In the last part, the dual solution results for the te&hﬁéldg;
and fallow calibration constraints are presented. i

The fallow balance EQU FALBAL shows a positive shadow price
the cereal balance EQU CERBAL is represented by a negative: T
This means that cereal produciton in combination with fallpw H
under the given economic conditions relatively competitive :
result can be explained as follows: The fallow-grain actlv1t e
(see lines 460-545 in the input file) indicate a higher yield per
ha. Since the shadow price for dry land equals zero, the internal
land costs are in both cases zero. Therefore, it is essential to
note the revenue difference minus the labour costs dlfferenc
which creates the shadow price for fallow and cereal area-:

A similar interpretation is possible concernlng ap;ma

o
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TABLE V)] .1: EXPORT OF AGRICULTURAL COMMCDITIES AT DIFFERENT WORLD MARKET

PRICES

* * World market prices (accumulated)
Products * BRSE TUMl X s e s S T

* (Free trade)* 10% 20% 30% a0% "
_____________ *__,.........,.,__................_.-*_.._.............,.___._.............._._.._....,___................._-_.___....‘.....,,,______...._...,.,___.._...._._......_..-- !
WHEAT . . . b
CORN . . . 125.9 1380.3
RYE 184.7 302.9 407.8 410.5 416.4 ~
BARLEY . . 473.8 1063.7 1442.6 :
CHICK-PEA . 12.3 164.9 356.0 686.1 -
DRY-BEAN D . . . .
LENTIL . 8.1 304.1 723.3 1436.6 -
BPOTATO . 63.5 1369.5 3474.3 7120.3
ONICON . . . 11.7 519.2 -
GR-PEPPER . 47.3 240.6 580.9 1168.5
TOMATO . . . 1188.3 3779.8 -
OLIVE 177.9 184.3 204.% 229.0 278.4
GROUNDRUT 9.8 18.7 35.4 61.0 105.0 -
COTTON 58.3 110.4 169.8 190.3 213.8
SUG-BEET 3614.0 7261.1 13056.4 20896.3 34520.3 .
TOBACCO 452.0 831.7 696.2 984.4 1473.3
CITRUS . . 40.4 444.7 1147.9 -
GRAPT . . . . . .
APPLE v . . ¢
PEACH . . . . . _
APRICOT 1.3 11.2 32.2 69.2 135.0 -
WILDCHERRY . . . . .
MELON . 224.3 1416.3 3399.3 7081.4
STRAWBERRY . . . . .
QUINCE . . ke . 13.1 38.9
PISTACHIOQ 7.1 7.5 g.50 10.0 12.5
HAZELNUT 661.6 681.4 ® 725.4 803.8 922.4
SHEEP-MEAT 435.1 471.1 567.7 684.2 826.2 B
SHEEP~-MILK 957 .7 1079.0 1400.7 1799.0 2431.8
SHEEP~WOOL 50.0 54.5 67.3 80.9 101.4
GOAT-MEAT 106.0 116.2 141.5 186.7 223.5
GOAT-~-MILK 444.2 489.8 605.1 810.4 1154.4
GOAT-WOOL 7.6 8.0 9.3 11.5 15.1
ANGOR~-MILK . . . 0.1 "10.6
ANGOR~WOOL 0.7 0.4 . . -
BEEF 16.3 22.6 32.6 49.8 78.6
COW~-MILK . . . . .
BUFAL~MILK 242 .4 278.3 350.5 454 .4 532.7
POLTR~-MEAT . . 6.1 24.6 55.8

EGGS . . . . .
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TaABLE VIl .2: IMPORTS OF AGRICULTURAL COMMODITIES AT DIFFERENT WORLD MARKET
PRICES

* * World market prices {(accumulated)
* Base run A e e e e T
products *{Free trade) * 10% 20% 30% 40%

WHEAT . . . i
CORN . . . . . .
RICE ‘ 298.247 289.820 277.041 © . 261.839 238,351
POTATO ; ) . : .
GROUNDNUT . . - oo .
SOYABEAN ) . . IR

SESAME 22.238 16.453 7.202 . e .
COTTON . . . : :

SUG-BEET . . . I

CITRUS 208.890 100.952 . TR .
GRAPE . . . TR A
SHEEP-MEAT . . . IR R
SHEEP-WOOL ) ) S s i
SHEEP~HIDE 13.821 10.397
BEEF . .
COW-MILK . .
COW~HIDE . .
BUFAL-HIDE . .
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TapLE VIl .3: DOMESTIC CONSUMPTICN OF SELECTED AGRICULTURAL COMMODITIES
AT DIFFERENT WORLD MARKET PRICES

* * World market prices (accumulated)
Froducts * Base run e e o e e i _
* (Free trade) * 10% 20% 30% 40%
_____________ T s o o e s o i o s e it e e T o i ey i . e A AR B B PP e Al LR e e B b A b A . B A Y T A g AR 7 S AR i TR TP e Al i LR, AT i B
1
WHEAT 11001.2 11001.2 10590.3 £8778.3 5625.7
CORN 1766.2 1768.6 1729.4 1581.7 1265.3
RYE : 168.6 164.8 154.3 135.3 102.4
BARLEY 1805.2 1828.4 1732.8 1552.9 1241.3 -,
RICE 342.4 339.9 334.4 324.5 307.4
CHICK-PEA 568.2 565.1 535.6 482.4 390.2
DRY~BEAN 60.1 59.7 57.7 52.4 43.2 K
LENTIL 1098.4 1094.4 1032.5 921.0 727.7
POTATO 3967.8 3850.1 3782.1 3479.6 2955.4 ’
. ONION 1143.5 1140.3 1128.8 1100.8 1001.1
GR-PEFPER 733.4 726.1 686.5 643.2 550.9
TOMATO 43%96.5 4392.6 4379.5 4200.6 3821.5
CUCUMBER 747.7 747.0 744 .4 738.8 728.5 !
SUNE'LOWER 925.1 915.4 873.0 T762.4 570.%
OLIVE 867.0 832.7 757.3 621.4 386.0
GROUNDNUT 40.9 38.5 36.2 30.3 20.1
SOYABEAN 377.8 374.7 365.1 340.9 2068.6
SESAME 54.7 53.3 50.2 45.5 39.7
COTTON 8.0 7.8 7.4 647 5.5
SUG~BEET 9514.3 9154.8 8363.9 6540.3 4472.8
TOBACCO 75.4 69.5 56.5 33.1 .
TEA 675.2 £66.4 647.2 611.9 551.1
CITRUS 1251.5 1231.8 1201.2 1127.2 9388.9
GRAPE 2554 .4 2531.1 2480.3 .2388.9 2230.7
APPLE 1783.6 1759.8 1708.2 1614.3 1451.6
PEACH 267.8 266.3 262.9 256.9 246.4
APRICOT 189.7 187.7 183.3 ¥ 175.4 161.7
CHERRY 138.2 137.0 134.4 129.8 121.9
WILDCHERRY T77.4 76.2 73.7 69.1 61.0
MELON 4943.9 4304.6 4705.6 4347.3 3726.3
STRAWBERRY 34.4 34.3 34.1 33.8 33.2
BANANA 34.8 34.9 34.9 34.8 34.7
QUINCE 73.1 72.5 71.3 67.8 61.3
PISTACHIO 21.9 20.8 18.4 14.2 6.7
HAZELNUT 23.3 20.7 14.8 4.2 .
SHEEP-MEAT 178.2 162.5 128.0 65.9 .
SHEEEP-MILK 969.4 912.0 785.6 £58.2 164.0
SHEEP-WOOL 51.2 50.0 47.4 42 .8 34.9
GOAT-MEAT 51.2 44,8 30.5 5.0 .
GOAT-MILK 417.6 392.9 338.4 240.5 70.6
GOAT-WOOL ‘ 6.8 6.7 6.5 6.1 5.4
ANGOR-MEAT 4.3 3.8 3.2 2.7 2.0
ANGOR~-MILK 35.3 31.9 26.3 22.2 6.5
ANGOR-WOOL 2.6 2.6 2.5 2.1 1.6
BEEF 308.8 289.8 247.9 172 .4 41.6
COW-MILK 2942 .4 2826.7 2538.3 2011.1 1088.5
BUFAL-MEAT 41.4 43.2 46.2 51.4 60.3
BUFAL-MILK 123.7 103.2 58.1 . .
POLTR-MEAT 128.1 125.5% 110.6 76.0 15.%8
BEGGS 299.5 293.3 272.9 235.2 167.7
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RESOURCE USE AT DIFFERENT WORLD MARKET PRICES
(SELECTED FACTORS}

PABLE VII.4:

* * World market prices (accumulated)
Factors * Base run K e e T 0 T 2 7 o e
* (Free trads) * 10% 20% 30% 40%
______________ K e e e e am K e s e e o 2 2 e 2 A e o 7 0 o . o e e e e A i i 1 e
LIVESTOCK
SHEEP 79037.952 81658.2895 89667.443 96678.469 1.0646E+53
GOAT 22936.202 33491.376 25108.740 27965.715 32599.394
ANGORA . 2329.389 2102.918 1735.348 1477.668 1130.224
CATTLE 13495.027 12964.396 11641.571 9223.771 4992 ,421
BUFFALQ 1266.798 1320.377 1414.192 1572.383 1843.059
MULE . N . . .
POULTRY 57212.831 56029,421 52135.991 44925,535 32028.121
FERTILIZER
NITROGEN 1.1271E+6 1,1829E+6 1.226BE+6 1.25%6E+6 1.2537E+6
PHOSPHATE 5.710CQE+5 5.8993E+5 6.0237E+5 6.1324E+5 6.0338E+5
PURCHASED INPUTS
SEED 6.9600E+5 7.3301E45 8.0064E+5 9.0888E+5 1.0665E+86
FERTILIZER 4.2485E+5 4 ,4361E+3 4.5779E+5 4. 6877TE+5 4.64885+5
CAPITAL 1.1711E+5 1.18663E+5 1.1543E+5 1.1354E+5 1.1026E+5
LABOUR UND TRACTOR USE
LABOR-1Q 1.2487E+6 1.2474E+6 1.2434E+6 1.2158E+6 1.1432E+6
LABOR-2Q 2.28%6E+6 2.3432E+6 2.4989E+6 2.7134E+% 3.0149E+8
LAROR-3Q 2.9572E+46 3.0546E+6 3.2901E+6 3.6617E+6 4.4033E+6
LABOR~40 1.7557E+6 1.8260E+6 1.9324E+6 2.0566E+6 2.3101E+6
TRACTOR-1Q 15774.097 16331.215 16328.869 16059.195 19566.632
TRACTOR-20Q 30255.598 30676.622 34545.87¢6 41865.369 52541.653
TRACTOR~-3Q 44744.897 46662.727 49585.662 53699.879 67318.117
TRACTOR—-40 42832.914 46452.581 49313.475 51907.840 52835.085
FEED CATEGORIES
STRAW 5584.830 5593.425 5618.572 5492.156 5208.196
CONCENTRATES 2452 .637 2548.031 2582.284 2617.270 2662.122
GRAIN 5988.169 5974.706 6001.656 5871.286 5559.504
FODDER 840.299 842.549 1184.343 1389.332 1590.382
CILSEEDS 279.671 281.983 295.335 279.249 246.655
PASTURE 4784.120 4784.120 4784.120 4784.120 4784.120
FEEDGRAIN
WHEAT 2495.071 2489.461 2500.690 2446.369 2316.460
CORN 844 .485 842 .587 846,387 1129.093 1069.135
RYE 368.503 " 367.674 369.333 361.310 342.123
BARLEY 4638.723 4628.293 4649.170 4217.403 3993.446
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TARLE VIE.5: SHADOW PRICES OF SELECTED AGRICULTURAL COMMOBITIES AT DIFFERENT
WORLD MARKET PRICES

* %* - World market prices {accumulated)
products * Base run B e e e L i Sl L e e 4 —

* (Free trade) * 10% : 20% 30% 40%
______________ B e o s e i i e st s e T it St A i 2 S e e 4 e S T kA 7 ik i e S s e S A . 77 2 . 7 o o e e o i i
WHEAT -130.7 -130.7 -143.4 -189%.1 ~286.1
CORN -133.4 -132.9 -141.5 -174.9Q -243.6
RYE -128.2 ~141.1% -169.3 -220.1 ~308.1
BARLEY ~107.5 -102.8 -122.3 -159.0 -222.6
RICE -205.5 -226.1 -271.3 352 .7 -493.8
CHICK~PEA -~362.2 -370.0 ~444.0 -577.2 ~808.1
DRY-BEAN -697.8 -709.7 ~784.1 ~980.9 -1323.8
LENTIL -484.5 -490.8 -589.0 -765.7 -1072.0
POTATO- -130.2 ~133.0 ~1598.6 ~207.5 -280.¢6
ONION ~-891.6 -93.90 -38.1 ~110.5 ~154.8
GR-PEPPER -373.8 -393.3 -472.0 -613.6 -859.1
TOMATO ~191.3 ~31982.3 ~195.6 -241.2 ~337.7
CUCUMBER ~299.2 -300.7 -305.9 ~-317.8 -339.0
SUNFLOWER -290.5 -299.2 ~337.3 ~-436.7 -609.7
OLIVE -517.8 -569.6 ~683.5 -888.5 -1244.0
GROUNDNUT -701.2 -771.3 -925.¢ -1203.3 ~1684.6
SOYABEAN -507.3 -511.5 -524.6 ~557.8 -615.7
SESAME ~-910.6 ~-1001.7 -1262.0 -1540.5 -1890.0
COTTON ~739.8 -813.8 -376.6 ~-1269.6 -1777.5
SUG-BEET ~-28.0 -30.8 -37.C ~48.1 ~67.4
TOBACCO -2594.0 ~2853.4 ~3424.1 ~44581 .4 -6232.0
TEA -7106.3 -723.%9 -762.6 ~833.3 -935.1
CITRUS ~-184.1 -202.5 -231.2 . -300.6 ~420.9
GRAPE -314.4 ~336.1 -383.6 ~469.0 ~-616.9
APPLE -200.3 -217.4 -254.3 -321.6 -438.1
PEACH -324.5 -337.1 ~364.5 * -413,9 ~-500.2
APRICOT -282.17 ~311.0 -~373.2 -485.1 -679.2
CHERRY ~402,2 ~423 .71 ~472.6 -559.8 ~-707.9
WILDCHERRY -333.5 -362.0 -426.5 ~542.0 -744.2
MELON ~165.9 ~172.7 -207.2 ~269.4 ~377.2
STRAWBERRY -1150.4 ~1169.7 -1212.6 ~1287.9 -1415.0
BANANA -1730.1 =1735.9 -1748.3 -1769.9 ~1806.8
QUINCE ~251.6 ~264.2 -291.8 ~374.2 ~523,9
PISTACHIO ~2557.0 ~-2812.7 ~3375.3 ~4387.,9 ~6143.1
HAZELNUT ~1880.6 -2068.7 -2482 .4 -3227.1 -4518.0
SHEEP-MEAT ~1063.3 ~1169.6 -1403.5 ~1824.6 ~2554.5
SHEEP-MILK ~434.0 ~477.4 -572.9 ~744 .8 ~-1042.8
SHEEP-WOOL ~1723.3 -1895.7 ~2274.8 -2957.3 -4140.2
GOAT-MERT -1007.6 ~-1108.4 -1330.1 -1729.1 -2420.8
GOAT-MILK -434.0 -477.4 -572.9 ~744 .8 ~1042.8
GOAT-HOOL -666.5 ~733.2 ~879.8 -1143.8 -1601.3
ANGOR~MEAT -949.4 -1041.1 -11%0.0 ~1284.3 ~-1435.1
ANGOR-MILK ~-495.9 . -561.1 -667.0 -744.8 -1042.8
ANGOR-WOOL -3446.7 ~3791.4 ~4897.3 -8591.7 -13572.7
BEEF -1039.0 ~31142.9 ~1371.5 -1783.0 ~2496.2
COW~MILK -260.4 ~277.6 -320.3 -398.4 -535.0
BUFAL~-MEAT 241.8 342.0 517.3 813.¢ 1319.90 '
BUFAL-MILK -434.0 -477.4 ~572.9 ~744 .8 -1042.8
POLTR-MEAT -1035.6 ~1063.6 -1220.2 ~1586.2 -2220.8

EGGES ~-591.2 ~1021.86 -1121.5 -1306.6 ~1637.6
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TABLE VIl .6: SHADCW PRICES FOR SELECTED RESOQURCES AT DIFFERENT WORLD
MARKET PRICES

* * World market prices (accumulated)
Products * Base run K o e
: *(Free trade) * 10% 20% 30% 40%
______________ FC oo e e e e o s i i T i A Al e bl A A Ll A D 4 o ki i bk e s . 4. b e e e . e s i i ek 4 S R A U T . T T e S e
LAND
DRY-EITH 12.561 19,234 58.529 139.330 280.092
IRR-EITH 118.392 135.6004 224.614 466.320 885.055
DRY-GQOD . . 27.909 75.0186
IRR-GOOD . . . . .
TREE 152.084 278.602 554.302 1061.462 1934.197
PASTURE 3.829 9.020 16.931 29,905 52.697

LABOUR AND TRACTOR USE

LABOR-10Q 0.251 0.251 0.250 0.244 0.230
LABOR-20 0.460 0.471 0.502 0.545 G.606
LABOR-3Q 0.594 0.614 0.661 0.736 0.885
LABOR-40Q 0.353 0.367 0.388 0.413 0.464
TRACTOR-1Q 2.179 2.256 2.255 2.218 2.703
TRACTOR-20Q 4.179 4.237 4.772 5.783 7.258
TRACTOR-3Q 6.181 6.445 6.875 t 7,418 9.299
TRACTOR-4Q 5.916 6.416 §.812 7.170 7.298
ANIMALPOWER
ANTMAL-10 . . ) . 0.064
ANIMAL-2Q ) ) 0.025 0.088 0.181
ANIMAL-30 0.085 0.092 0.090 0.080 0.134
ANTIMAL-40 0.273 0.311 0.332 0.345 0.312

FEED COMPGNENTS

STRAW. -21.197 ~44.710 ~80.785 ~139.798 ~242.100
. CONCENTRATES ~47.383 ~71.751  -109.608 ~171.265 ~279.493
CERIALS -151.489  -144,840  ~172,325 ~223.146 ~312.405
- PASTURE ~47.383 =71.751  ~109.608 ~171.265 -279.493
OILSEEDS ~164.529 ~161.586  -184.923 ~244.259 ~349.177
“FODDER .~ " -97.483 -92,716  ~109.608 -171.265 -279.493
TOTALFEED ~47.383 ~71.751  -109.608 ~171,265 -279.493

FEED GRAIN COMPOSITION

© WHEAT -30.164 -36.812  -26.885 ~53.486 ~98.924
CORN - ~19.594 ~25.560 ~9.135

RYE ~45.864 -72.243 -88.182 115.513 -161.718
© BARLEY . . . -0.877 ~1.227




TARLEVIL7: CROP ACTIVITY LEVEL AT DIFFERENT

WORLD MARKET PRICES

*
Products *

Base run

*{Free trade)

L i g e o e e s e T e e e e s it s e e e TR e emm o e s e e e el A L A AT TS AL o S T U B VY P R L Al Al A Sl Ll L P . S T A T e = 2

SWHEATD . ANIMAL
SWHEATD .MECHANIZED
FWHEATD . ANIMAL
FWHEATD . MECEANIZED
SWHEATI .ANIMAL
SWHEATI .MECHANIZED
SCORN-D . ANIMAL
SCORN-D .MECHANIZED
FCORN~D , ANIMAL
FCORN-D .MECHANIZED
SCORN-TI.ANIMAL
SCORN-I.MECHANIZED
SRYE~~D.ANIMAL
SRYE~~-D .MECHANIZED
FRYE-~D.ANIMAL
FRYE--D .MECHANIZED
SRICE-I.ANIMAL
SRICE-I.MECHANIZED
FRICE-I.ANIMAL
FRICE-I.MECHANIZED
SBARLYD . ANIMAL
SBARLYD .MECHANIZED
FBARLYD.ANIMAL
FBARLYD .MECHANIZED
SCKPEAD . ANTMAL
SCKPEAD .MECHANIZED
SCKPEAI.ANIMAL
SCKPEATI.MECHANIZED
SDBEANT .ANIMAL
SDBEANT ,MECHANIZED
SLENTLD . ANIMAL
SLENTLD .MECHANIZED
SPOTATI.ANIMAL
SPOTATI.MECHANIZED
SONIOND.ANIMAL
SONIOND.MECHANIZED
SONIONI.ANIMAL
SONIONI.MECHANIZED
SGPEPPI.ANIMAL
SGPEPPI.MECHANIZED
STOMATI.ANIMAL
STOMATI .MECHANIZED
SCUCUMI . ANIMAL
SCUCUMI .MECHANIZED
SSUNFLD ., ANIMAL
SSUNFLD .MECHANIZED
SSUNFLI.ANIMAL
SSUNFLI .MECHANIZED

1256.516
4337.476
1118.102

1593.794

444.500

409.648

8.493

L

2336.406

66.589
184.798

54.177

918.884

237.782

50.032
35.805

40.805
59.837

31.620
1058.299

-

1802.319
4378.311
536.522

-

1622.580

-

444.589

473.413

-

9.634
2341.010
458.903
53.886

922.347
240,533

49.894
37.760
85.053
15.498
31.590

1047.242

-

World market prices (accumulated)

1533.515
5231.686

1065.904
438.562
527.866

11.035
2485.733
556.729

52.081

1118.135
308.729

49.390
45.748

57.251
43.000

31.483
998.766

6570.683

562.920
637.553

514.096

12.058
2477.840
666.333

47.301

1375.580
416.738

-

48.682
59.761

28.010
95.349

31.243
872.262

4977.431

248660
834.892

487.876

13.858
491.593
1997.241
855.348

38.976

1810.604 .
42,693
559.126

-

66.521
83.940

144.729
29.272
30.811

652.275




*
Products *

raBLEVIE .7: CROP ACTIVITY LEVEL AT DIFFERENT
WORLD MARKET PRICES {(continued}

Base run *

*{Free trade) *

mmmmmmmmmmmmmm b I p———

SGRNUTI.ANIMAL
SGRNUTL.MECHANIZED
SSBEANL.ANIMAL
SSBEANI .MECHANIZED
SSESAMI .ANIMAL
SSESAMI .MECHANIZED
SCOTTNI.ANIMAL
SCOTTNI . MECHANTZED
STOBACD . ANIMAL
STOBACD .MECHANIZED
SMELCOND . ANIMAL
SMELOND .MECHANIZED
SMELONI . ANIMAL
SMELONI.MECHANTIZED
SSBEETI.ANIMAL
SSBEETI.MECHANIZED
SALFALI.ANIMAL
SALFALI MECHANIZED
"SFODDRD . ANTMAL
SFODDRD .MECHANIZED
PASTUSE .ANIMAL
PASTUSE .MECHANIZED
OLIVE-D.ANIMAL
OLIVE~D MECHANIZED
TEA-—-D .ANIMAL
CITRS-I.ANIMAL
CITRS-I.MECHANIZED
GRAPE-D .ANIMAL
GRAPE-D .MECHANIZED
GRAPE-T.ANIMAL
GRAPE-T .MECHANTZED
"APPLE~I.ANIMAL
APPLE~I .MECHANIZED
‘PEACH-T.ANIMAL
PEACH~I .MECHANIZED
APRIC-I  ANIMAL
APRIC-I.MECHANIZED
CHERR-I.ANIMAL
CHERR~I .MECHANIZED
WCHER-I.ANIMAL
WCHER-T .MECHANIZED
STEBER-I.ANTIMAL
STBER-I.MECHANIZED
BANAN-I .ANIMAT,
BANAN-I .MECHANIZED
"QUINC~I.ANIMAL
"QUINC~-I.MECHANIZED
PISTA~D.ANIMAL
‘PISTA~D .MECHANIZED
HAZEL-D.ANIMAL
HAZEL-D MECHANIZED

———————— *

104.361

33.424
§5.780

-

609,430

298.721

.

365.371
123.549
500.702
21746.000
502.509
134.247
45.377

271.439
150.971

248.801

-

26.345
28.515

22.665
14.362
4.309

1.444

-

7.670
65.074
779.672

World market

27.346 33.612

+ -

103.514 100.869
37.941  44.299
117.177 175.635
296.651 442.888
397.984 426.705
309.898 369.896
456.867 596,142
112.651 326.283
534.149 270.670

21746.00021746.000

489.123 462,332
132.494 128.665
: 54.040
49.217 .
418.563 410.165
245.485 238.285
26.193  25.864
29.696 :

: 32.174
22.478  22.052
14.152 .

: 13.675
4.897 4.871
1.443 1.442
7.613 7487

30.641  60.379
32.833 .
799.171 842.568

42.8¢69

94,184
46.844

182.389
12.856

1175.512

187.861
361,300

483.009
291.701

+453.806

+

21746.000

409,002
121.648
68.417

395.056
225.191
25.272
36.526
21.293
12.821
4.825

1.439

8.489
54.266

919.757

prices {accumulated)

53.753
82.493
40.860

102.782
114.490

1702.001
1149.058
507,501
577.698

565.264

-

21746.000

320.010
109.570
93.435

368.895
202.491
24.236
44.290
20.002

11.328
4.747

1.435
10.518
43.228

1049.814
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Table VI, 10

Impact of an increase of the irrigated on
agricultural prices

base al a2
WHEAT -114.772 -113.969 ~-112.242
CCORN ~119.9833 -119,925 ~119.604
RYE -97.014 -96.682 -86.348
BARLEY -98.690 -98.114 -86,.837
RICE ~504,241 ~-504.,2¢66 -503.215
CHICK~-PEA -422.283 -421.816 ~419,994
DRY-BEAN -6983.296 -690, 409 -684.5317
LENTIL -526.824 -525.639 ~524,522
POTATO ~-125.669 -~125.292 ~124.765
ONTON -84 _837 -84 ,744 -34.516
GR-PEPPER ~369.208 -369.122 ~368.863
TOMATO -209.609 ~209.526 -209,383
CUCLUMBER -294.4890 ~-294 332 -294.069
SUNFLOWER -259.933 ~260.00¢ ~260.116
OLIVE ~427.252 -426.702 ~-426.130
GROUNDNUT ~-615.860 -614.434 ~-611.415
SOYABEAN -239.439 ~238.672 ~237.594
SESAME -~1047.490 -1044,582 ~1038.379
COTTON ~854.204 -949,.393 -940,782
SUG-BEET -23.814 -23.659 -23.441
TOBACCO ~1362.446 -1360.757 -13%8.89¢6
TEA -636.536 -686.560 ~6B6.58%
CITRUS -222.851 ~-222.743 -222.652
GRAPE -309.790 -309.275 ~-308.763
APPLE —~-181.769 -181.371 ~180.984
PEACH ~-305.405 -309.058 ;308.820
APRICOT ~364.414 ~364.342 ~363.968
CHERRY -368.859 -369.325 ~369.464
WILDCHRERRY ~285.452 -285.032 1284.158
MELON -163.532 ~163.342 -162.848%
STRAWBERRY -~1129.607 ~1130.003 ~1130.500
BANANA -~1719.830 ~1719.626 -1719.519
QUINCE -238.027 ~237.850 -237.605
PISTACHIO -2213.613 -2212.152 -2210.423
HAZELNUT ~1008.335 -1007.781 -1007.569
SHEEP-MEAT ~760.143 -759.209 ~756.844
SHEEP~MILK -269.645 ~269.317 -268.489
SEEEP-WCOL ~-1547.659 ~-1544.284 ~1535.734
SHEEP-HIDE -2597.440 -2596.049 ~2592.525
GOAT~MEAT -603.396 -602.790 -601.253
GOAT-MILK -269.732 -269,358 ~268.411
GOAT-WOQL -870.029 -867.653 ~861,632
GOAT-HIDE -2594.710 ~2581.746 ~2584.233
ANGOR-MEAT ~-630.898 -630.600 ~629.856
ANGOR~-MILK -269.652 -269,440 -268.911
ANGOR~-WOOL ~5015,308 ~5004.769 ~4978_.416
ANGOR~-HIDE -2539.401 -2537.710 ~2533.481
BEEF ‘ -729.707 -737.424 -742.480
COW-MILK -232.278 -234.174 -235.41¢6
COW-BIDE -687.345 -694.362 ~698.960
BUFAL~MEAT ~712.616 ~-718.818 -722.881
BUFAL-MILK -233.195 -235.227 -236.558
BUFAL-HIDE -689.060 ~-692, 646 ~694.995
POLTR-MEAT -802.775 ~-901.120 ~897.417
EGGS -925.143 ~923.348 -919.330




".VHL POLICY ORIENTED APPLICATION OF TABM-MAFRA: 1
oo Imstitutional Requirements and Model Improvements |

successful application of a sector model within the policy
making process  requires certain institutional conditions and
-'ontlnuous relation between model builder and user. There are not
: examples existing over the world, in which a comprehensive
. model, like TASM-MAFRA, is contlnuously used within a
1nlstry or another related admlnlstratlve institution.

In most cases in which a comprehensive sector model is success-
'fully applled for policy analysis within an administrative unit,
‘the model builders have not only been engaged during the model
jdeveloplng period, but also participated in continuous connection
. and on a permanent bases in the exchange of ideas and experience
'=;gand - mutual learning process with the usere of the model.

InyThe- basic reason for the necessity of a close collaboration is
that any comprehensive agricultural sector model will never be
. finished and will continuously be improved through cooperative

ideas. In this sense a sector model will never be in a final
stage, in which no weak points are left. Additionally,
methodological improvements in an applied modeling system can
only successfully be made in relation to the main fields of
“practical  application, the experiences gained and new types of
. policy questions, which arise over time.

S “this sense, TASM-MAFRA can not be seen as a final product,
';whlch needs only a correct technical handling for being correctly
_”,-applled ‘Rather we have to interprete it as a raw product, which
-_fneeds a careful cultivation to come into flower.

'”ngrom our'experlences with different kinds of sector models and
. from an intensive collaboration between model builders and users
Jooin Germany, as well as from the experiences gained through this
w.consultancy services with TASM- MAFRA, we would suggest the
~;follow1ng points for the practical model application in MAFRA:
e The model should be used continuously. This is the only
'#fway tO galnlng experience with the model, and a prerequiite for

nf?“it future developments and succesful applications in real policy
i ssues =

3_ The forming and updating of an agricultural data base
d - also be seen as a continuous task. The task should not
) “include updating of the specified data set, but alsoc an
;_“;lntegratlon of different sources of information (farm sanple
-ﬁk_data . new econometric estimates, etc.) and a consistency check.

.. The: moqel developed can serve as a useful tool for this task and

nkserve .°88. - a basis for creating an accounting system  for
“agriculture.




- The permanent model use and work on the data system will
also lead to a feedback towards the data collection systenm,
and especially it can help to identify priorities, which nay
improve the statistics of the agricultural sector.

- Since the forecasting of economic development and of
policy impacts is a critical issue, past forecasts should contin
uously be evaluated in the face of the available statistics. This
forecasting evaluation should particularly analyze the " errors"
made in forecasting the excgenous variables and parameters and
the "errors" implied by the model itself. Such a systematic
supplementary forecasting evaluation may help to improve the
model itself and alseo the forecasting of exogenous parameters.

- In order to fulfill these tasks a modeling group in the
Ministry has to be formed, which consists of specialists for the
technical model handling, for the data system and for
policy evaluation { core group}. This modeling core
group should have enough time for concentrating on the task
specified above and must have priority in the use of the
PC. The modeling core group should , however, not be isolated

as a seperate unit. Instead, a. close contact to the
Eroup, which prepares actual policy alternatives and - a
participation in corresponding Ministry sessions at the middle to
higher level 1s required. These are absoclutely necessary

requirements. If they can not be reazlized,there is not much hope
that the model will continuously and successfully be used as .:a
tocol for agricultural policy preparation.

- Finally, we would. like to stress the necessity for ..a
permanent collaboration with the model builders. This follous
from the necessity for a permanent elaboration and testing of
certain methodological aspects. In several parts of this report
we have mentioned possible modifications. During the first phase
of model use in the Ministry, other problems and suggestions for
modifying certain model elements will most likely occur.

In ocur experiences such modifications, to be analysed and tested,
should be done with great care. Otherwise it may happen that the
basic characters of the model are distorted. It is also possible
that some confusion occurs, 1if a number of ad hoc modifications
are made and if conseguently a nunber of different versiocons of
the same model exist.

Therefore, we suggest that modifications and extensions of the
model should be carried out from time to time in collabration
with the group, which developed the model. This suggestion has
the advantage that the policy oriented modeling work in the
Ministry will not be disturbed by the time consuming work
in methodological and empirical model improvement. Finally,
this suggestion would allow further and detailed help for MAFRA's

core group in the initial phases and a permanent exchange and
discussion of ideas and experiences.





