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_DBROVING THE DATA AND LIFORAKTION SE*

l Introduction

. The simulation model of the agricultural sector, as of any other sectors
of an- economy, should be capable of serving as a successful mimic ‘of the real
world system if it is to adequately meet the needs of sectoral analysis, and
planning component policies, progress and projects.llr' This constraint,
of necessity makes the model be very complicated and really involved. Usually
a breakdown of such a complicated model shows that we-have micro level simulation
models which may deal with individual enterprises such as tobacco, broiler,
and beef cattle feeding as- well -as aggregate all farm enterprises into
farm—firm model On the other hand, we: have macro level simulation models of
the agricultunﬂ.sector which may deal with aggregation .of- farm-firm models

into industry models at the provincial, state, regional, and . national levels.

Simulation models of the agricultural sector either at ‘the micro or

macrofievels require the full use of prior knowledge if a useful model is

'\.fv

to be built. Also, there‘i'}the need fo“ d1experimenta1 strategies and/or

conjecture. ,Synthesizing ‘ndﬂconjectural'operations in_themoelves call:for

meaningfully lucid identification‘of th major variables that affect responses :

and thus stimnlate/necessitate screening xperimentation problems. A successful
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v;identifieation of the major variables leads on to efforts to evolve terse ;
‘fempirical relationships that are designed to associate the leading variables

2/

bwith the responses. o |
B All these are a»necessary prelude to the uses for which any given simulation/;
imodel of the agricultural sector are designed. In less developed countries
l(LDc's), the systems approach -can ‘serve four major uses. First, it is capable

of helping us to- fully map out and/or understand the managerial, organizational,
administrative, socio-cultural and productive processes of the agricultural
lsndscape with respect to structure and performance. This understanding is
necessarygif we are to suecessfully trsnsform the farming economy from a

primitive partlywmonétizedvpeasant system to a modernized, fully monetized
andvcorporate'framework.éjr‘Second,.it facilitates an adaptive as well as
engender_the evolvement of development of normative, non-normative and prescriptive
theories and~know1edge which are of profound advantages in establishing priorities
in agricultural modernization processes under economic development. Third,

it provides us-with a framework for.the establishment of preconditions for
optimization and/or maximization processes based on a set of alternatives,ﬁ/
Fourth, .it enaolesfus to design, develop and evaluate policies, programs

and projects for modernizing the agricultural sector so0 as to enable it to
provide%thegfood and fiber needs of right quality and quantity for the

growing economy. The user dimensions enumerated above further attest the
complekities of the systems-analysis approach in agricutural sector analysis,
emphasize ‘the intricate multidisciplinary interrelationships of the underlining

5/

ethe various soeio-economic systems—- .and stress. the. rigor of the. multidisciplinaryﬁ’

researchwand governmental policy framework required to build, operate:andfi

continually improve any simulation model of the agricultural sector.
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_I1. Data Requirements of Simulation Hodels .

¥ prominent reasons”that attest ‘the 'mportance of efficient ,data in successfully_"‘f-.l

fé:accomplishing:computer.‘,s mulation., experiments either at micro-level, macro-v
level or both. First, is the need for descriptive and quantitative o
iv'fi"information or data which deal with the particular system s0 as to facilitate |
a meaningful formulation of the problem. In t_his connection, it must be
'ff' stressed .that correct problem formulation is a necessary conditions for
the derivation of meaningful solutions in empirical analysis.

Second tenable hypotheses which can be usefully emp].oyed in formulating
i“:mathematical models of agricultural sector analysis depend for successful
testing on. the availability of datarthat have been reduced ‘to a meaningful

form. Third, good data may direct attentio' “of modelers to needed: improvements

and refinements in existing mathematical models of agricultural sector systems .
:‘iftand thus improve the simulated results. _ Fourth, the estimationvof :parameters
of the operating characteristics relating the system 5. exogenous, status

and endogenous variables can be made possible only when we have useful data.s_ ;
Such data are useful only in the sense that-xhey have been reducedJ:o final

‘ ;vependably stable forms.' '~;-;Fifth, theif':validity of a simt.lation model of the"‘_r

agricultural sector as well aa.any othe sectors" of the economy can only be

it he"=micro an macro levels ifm only if we: have "accurate" data .
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'called, six important tasks must be" carefully performed if we are to
7/

improve the data and information base for purposes of computer simulations.

.First, the task of collecting relevant data must be carefully organized

‘4

fsince the variables involved in modelling have multidisciplinary interrelationships.f

The second taak which is data recording, has to be undertaken simultaneiusly o
with that of collecting. The two tasks normally prove very expensive and‘time-;'
,consuming, especially in LDC s since they involve identification, auditing,
fediting, coding, transcription and verification. These functions can only be
successfully performed by‘trained competent'and transparently’honest staff
which, to be frank and candid, m&-be non-existent in most cases. Third, the
task'of dataconversions plays a very crucial role in the efficiency of data
‘processing., fourth’is the- task of data.transmission which involves movement
of’information from one place:to where they will be processed. Here shoddy
treatment and/or handling will frequently 1ead to loss of much valuable
information. Fifth the task of data manipulation, calls for such meticulously
undertaken functions as sorting, collating, merging, information retrieval and
quantitatively logical operations in deriving parameters of the systems
variables. Sixth,: the task of outputing data is the end-result of
theﬂpreceding five tasks. The stability and usability of the output data
will%dependfpn'the efficiency and rigor with which the previous tasks have
'beenfundertaken.: ihey will also depend on men, money and material ‘resources

oy .

allocated .to: theperformance of these tasks, especially in LDC's where the

high rate of illiteracy calls for the use of cross-sectional information

in obtai"lng relevant data..;

micro‘orzmacro. Some of these burning issues may be itemized.;~, ffﬁ.
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gf'l Wbat is produced and what needs to be added to production, based on '
fobserved market prices and national requirements for growth?

How much should be produced;of the various farm products based on. some

Whichfcommodities cannot be produced internally and how could these be

obtainedhbased essentially on analysis of imports?

»;Zi;, owamucbuis paid for the goods obtained from outside the country for
”as'fintersectoral development, based on the analysis of import-export trade,
htrade balances, and the levels of capital investments both foreign,

afpublic and private domestic capital formation?
Ssinwhat are ecological and edaphic components that delimit farm production
“mband hence conducive to optimal intrastate, interstate and interregional
nspecialization of production and optimization of internal ‘trade, without
"sseriously altering or dangerously destroying the ecosystema?
“6rﬂ§How can the agricultural sector be closely related to and carefully
| :;integrated with ‘the: other sectors as a means of generating -employment
jgopportunities, enhancing better. incomes and improving general standards
‘of living? o | |

7.@3Hhat is the\resulting structure*of(GDchomponents, value added of the

vurous sectors,fincome, net foreign alance, etc. under economic growth?

fTosprovideﬁvali ~and§gs§§§i§§$s§é* ;these;burning issues in systems

(RS

g.analysis model of&the agricultural sector will make serious demands on data. -

: .i. ok o, i a6

fobtained from many sources. Some of these sources will be itemized without o

*detailed discussion since our interest;lies in how to improve these sources,;“

especially in LDC s.}
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" The first and readily available source is that of recorded time series
‘(data. In LDc's, this source is utterly inadequate except in the !oreign trade
sector of the economy where careful recording and organized customs: operations have
Jled to compilatiOn of consistent data. Even ‘here, the volatile nature of
trade restrictions tend to bias the results ‘obtained. from ‘the : utilization of
such data in quantitative anaiysis.sl All other time series data on outputs,
inputs. and ‘other variables of the agricultural sector of LDC's are mere
gueastimates~baseu'on’non-representative samples,

A;secondcsource consists of experimental data. Experiments in various
fields and‘disciplines in the‘agriculture of many LDC's have been conducted
in haphazard- fashion with each experimenter or researcher doing what
interestsihim in.isolatiOn of others in allied fields. Consequently,
non-composite, imprecise and non-detinitive enough for systems-analysis
models of the sector.gj

| Third;-weimahe'use of cross-sections data obtained from farm
sample‘survevs,'vhich constitute an acceptably convenient technique for
measuring*specific economiczand social situations. Based essentially on
past conditions, they'are not too applicable»in long-term projections of future
trends,,and‘may even tend to conceal the impact of dynamic components of the
system. Accordingvto Jacoby,_survey data are generally limited by their
infle:':ibility. in view of the fact that the survey design has to be Fixed
in advancetand:cannot be adjusted to new elements in the situation as they are
diseovered‘in'the course of the investigation.lgj

Fourth, there are engineering—observ.tion data sources, which constitute
_ precise quantifications of variables observed in performance processes.‘ The

11/ 2/

time and motion study—- or work-atudy as: well as carefully quantified
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}]observaqions constitute a highly dependable and scientific approach for the

ﬁion of parametets.,}ffg

The fifth source of data included;judgemental—institutional-pri‘criptive

;{information based on attitudinal evaluations.k This source constitutes a

?ﬁhitherto unused information from the socia‘isciences‘such as sociology,

{;psychology, etc.: Based essentially on examinations of factors and selections

”dof those factors which load very highly“on performance, behavior and adoption :

!fprolpsses, they could constitute‘parametric valuationshfor setting bounds
;gand/or examining changing reaction patternsion structure and performance.
‘ Sixth source is the set o::normative data obtained from optimization
J?programs such as linear programminglé/ and its various extensions lﬁ/ :

‘"Such data are largely constrained sets of prescriptiVe information which
{;must be used with extreme caution not in building the model but in examining
‘;}optimization components of generated simulatidn results.

‘ A seventh source of data is the set of primary and secondary

;ginformation obtainable from various documents and reports of governments as well
oeas other organizations.; Governmental sources of primary and secondary
vdidata may be obtained from local, provincial, state and federal institutions.
'ifSuch information may also be obtained from international organizations such
“?;as the United Nations and FAO, accounting records of businesses and- private

giresearch Orzanizations. Such data must be subjected to judgemental and

fjsensitivity tests when used in systems-analysis model. R
”.The last source consists of generated data«iélézj The generated

\xhould satisfy some criteria which include the.fact that the ;unbers B

re (a uniformlyrdistributed, (b) statistically independent, (c)freproducible,

~i‘and (d non-repeating’ ‘ The pseudo random numbers;cf

h19/*

f;pthe.mnltiplicative method. ‘he mixed methodpani;the combination method.
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:Data generated by any of these methods mucst be subjected to such

R

: statistical tests as (a) mements test5i(b) the run test, (c) X2 test for

equences, (d) the serial test, and
20,217

;7uniform distrioution and independence

.(e) tests of derived vector sequences. whatever method of testing generated’
-hdata used must be" guided by the particular application of the results as’ e
well as by the criterion of minimizing the bias. in the data.zzizg/

The ussbility of the data collected from these and other sources will depend
'on the efficiency of performing tne six ‘functions of data processing discussed ‘
'earlier. It will also depend on careful performance ‘of sensitivity tests
thatgseekyto identify;thosejparameters“to which the simulation model is
mbst sensitivegor'for‘vhich thevmodele behavior responds the most as
parameter valuesfarerchanged.' Information culled from sensitivity tests
canqbervery valuablevin the tuning and validation processes. They also
providefpolicy'makers with the crucial means of identifying the most profitable

areas of investments in research and data collection operations.zﬁj

IV. Data Situation in LDC's

In most LDC's as in Nigeria, the method and institutional arrangements for
data processing tashs"have left much to.be desired. The Nigerian institutions
for datalprocessing‘tasks include'the»Federal Office of Statistics (F.0.S. ) with
its branches in. various states capitals the Federal and states research
institutes or centers, universities and ‘various foundations. An assessment
of these known institutions and available state of sectoral information or

data will only indicate the serious gaps in -such’ a body of knowledge and/or:

information required for meaningful model building and sectoral planning.

, In_casesA here the F 0 S. and other researchers have conducted surveys, ther

‘rposes, too small for any

imeaningful and definitive derivation f parametricwcoefficients required in3

:isimulation modelling. :
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Most of the data gathering studies undertaken to date have generally not

:Qbeenpilanned and carried out in the hollistic framework required for -

"agricultural sector modelling., The information so collected arehrurely B

.:admi Ustrative and narrowly streamlined dat 'that?canionly presentmak
.‘completely misleading and/or blurred caricature of real sectoral picture
’vhen used in simulation models. This contention stresses the need for ai
1:comprehensive and integrated enterprise research approach to information
,gathering based on ecological and edaphically delimited production -
Jregions of the rural 1andscape An any given country.ﬁ Such a data collecting
research should be carried out on -all. crops.and other integrated rural

»enterprises and . trades undertaken by sampled families.zsl

Withvcareful
| design, implementation, collation, and coordination it. is possible to gradually
build up.a: data library. which is: subject to periodic additions -of new
information that .are- specially collected for use in: simulation models.
In addition, there is- the need. forta multidisciplinary research
designed o study the structure and conduct .of the various enterprises as
26/

well a8+ their problems in the agriculturalmsector. ‘Such a research

<should be with a:view to. obtaining technical, engineering, judgemental
prescriptive, normative -and attitudinal datamrequired for improvising and

~nndifyingnthe simulation model of the sector<as'well.as:£or incorporating

:ndcro and macro level policy issues designed to testma set. of alternativetprojects;
i All these call for. new-institutional,arrangements for data collection,

score modellers, interacting policy makers,and~considerab1e.financial investments
if our’ systems analysis approach to agricultural *ectorrplanning.ia to have

-any operational and/or practical usefulness.,~


http:well..as
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V. Suggested Recommendations for Improvement

f The systems analysis model of the Nigerian agricultural sector 80

far developed is: fraught with some limitations which the authors rightly and

?explicitly recognized. These include (i) the problems of validation and w0

"verification, (i1) the need to minimize arbitrary assumptions as well -as

unnecessary rigiditiee,_(iii)‘the need to’ improve the model's realism,

‘applicability andzonerational'uaerulneae (iv) the inability as well as the

»need‘to-interact-with.pplicyﬁmahereﬁand planners at the ministerial level

as well as_feedwback mechanismvfor incorporating responses of farm-family

unita, (V) the omission of such vital developmental issues as irrigation,

mechanization,eincome distribution, employment generation, etc., (vi) |
inadequate treatment of investment-disinvestment in durables, on-farm/off~farm

‘ capital-generation, changes in technology institutional changea, and

overaimplification of the behavioristic capabilities of the human agent, and

(vii) inadequate-research base for information inputs.

To make the model operational, the following recommendations on

data gathering improvements are therefore in order.

1. A core modeller/simulator should be established within the Planning
Division of the FMANR and based at Lagos.

2. This core wouldhwork‘with and be member of National Quantitative ?lanning
-Model-committee vhose other members will include policy makers, consultants
and»StatecPlanning Officers.

| 3."The core modellers working with the other committee members would

Study the present model and work out needed expansions.

b Enumerate the ‘tyre and ‘magnitude of data required for implementation

and‘revision.
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ié{ﬁ;Prepare research projects designed to collect such information for

.v“‘bmission to th‘

tNational‘,griculg.ral Research Council whgywill cowmission

1researchers“to work on them.f

f,wwith fuIITCOnsultations, the‘questionaire,

sampling“procedures

?“_imethods of surveys, etc., of the F.O S. oriobtaining‘micro' E
k{ﬁ_ﬁlevel data. ff?fki'}f' L

;e;ngse the existing model to generate macro series and test the results,

‘ ression analyses spectral analysis and other non—parametric

27/

f',tests the macro-level datan—

so obtained and compare results with

r;guesstimates as well as aggregated sample data.

Q;instudy the structure of the F. O.S. and suggest new institutional arrangements
iwith coordinated decentralized branches in the states for purposes of B
eimproved data gathering. |

:5;:5Explore the possibilities of processing all sources of data mentioned earlier
'ithrough collecting institutions to build: up data library required for modifying
‘”expanding and improving the model. | L

6;'vEstablish meaningful training programs and incentives for staff participating

«in the uhole exercise, as a means of creating the necessary manpower with

jthe relevant skills.,lp-;-f'

ﬁVIf. Summary and Conclusion

o ;?In this short disci‘sion paper, I have attempted to examine very broadly

.fthe component structures of‘;he systems-analysis model of anffgricultural

_Qsector with respect to the leading variables and four major uses‘whic”'i{fcan '

fserve in LDc's.' I have also sketched the data requirements OfﬁS“Ch 0 lsgf-,

fwitw respectkto theffive important reasons why reliable,data are,needed asiﬂf[

1 ant tasks of data processin for
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"uThe issues involved in? systems simulation model of the agricultural sector and"
; he eight major sources of data were sketched as well as the usability of
,4datasfrom these'sources. A brief account of data situations in LDC's
fwith special references to digeria was : followed by an examination of
7the;limitations,ofwtheqcurrent Nigerian model as vell as suggested
~recommendations.forfimproving:the data base\both'at the micro-macro level
andrfor purposes of sensitivity analysis. These recommendations constitute
necessary conditions for making the model dynamicgé/ and operationally
validated.zgl The. sufficient condition is essentially the financial
.implications%of implementing the recommendations. This I hope should stimulate
-dialoguevand~contractua1 arrangements between USAID and the Nigerian or any
-otneriinterested~government;
Inwconclusion, quantitative economic analyses and planning models designed
. ) generate:numerical results have been torn between two conflicting issues.
”Ihevfirstrmay)be‘expressed as: '"Give me the data and I will search for
.and.findhthe»theory as well.as the model that will fit them." The second’is
-expressedlby}the@statement: “Give me' the theory and model and I will find
—data that‘will.be,employed in building it to generate usable results that
constitute simplified images of ‘the real world.” The second statement '
~is. mmch more . salutary and really compliments the outstanding job undertaken in
.the current systems-analysis model of the Nigerian agricultural sector.
:exatherathanadiscredit it as garbage in andrgarbage out on the issue of
notstoo accurste data and. the current limitations, I am of the opinion that
=dnitial policy ‘Tuns have attested its usefulness. It therefore throws a big

challenge to~modellers and user country to seek ways and means of improving

the data base ‘to’ continually improve and expand ‘the. moder to operationalize '

it for planning, projection, and evaluation purposes required?in modernizin,mthe

country 8 agricultural sector under national economic gtowth.
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