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_ABSTRACT

Key Indonesian agricultural policies not only have significant imgacts at 1he fam and seclor fpvels
but economy-wide as well, and should be analysed at all these levels. However. most analysis of
{hese policies has been at a single level and with no integration of analysis across the various levels
~ Inthis paper, linkages beiwesn models used in analysis of agricultural policies al vanous levels are

~ considered through thes choice of specilications, mparicular parameter estimates. Well based
estimates of key Computabls General Equilibrium (CGE} model parameters are fundamental tothe
results obtained when using such models in policy analysis. , :
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Introduction

lural sectoris a key component of s

the seclor employing about halfthe
¢ ing to over hlf of consumers expenditures..

Thus major agriculturakpolicies, such as those if {he subsidisation of key inputs or outputs,

will notonly have an impact at the farm and sector level but also economy-wide The reverse R

situation can apply also - general policies applied at the economy-wide level, such asthose affecting

cansumer demand. can have a significant impact 4t the farm and agricultural seclor level

 Aswith many developing
economy. This applies bo
workforce - and outpu

. o

' Because major pelicies have wide ranging impatts. their analysis should be comprehensive,
covering alllevels. However, this is carely the case. Most agricultural policies have been analysed

- gither at the farm or sector level with very little consideration of their economy-wide impact. For

- gxample, the feriliser subsidy aimed initially at assisting the uptake of new high yielding rige
wvarielies, has been analysed directly with farm level modsis {for example, Sawit and O'Brien 1993)
and sectoral models (for example. Rosegrant et al 1987, Piggot et ai 1993), biut only for its impact at
‘these fevels. What consideration there has been of the economy-wide inipacts of such policies has
generally been indirect via economy-wide level models analysing some specilic aspect like the
budgetary implications ffor example, Behrman et al 1988}, The reverse siluation also applies with
macroeconomic policies having rarely been analysed in terms of their secloral impact, fet alone thewr
impact at the farm level The fact that litile of the analysis has considered the pohies at more than
ons level was an aspect eriticised in the Ellis Report (Ellis 1988} in relation to secloral models not
incorporating farm fevel information: inte their specification If more than ong level of analysis has
been presented then it is generally in an independent tashion with no integration of the models used
inthe various levels of analysss. :

How can models used inihe various levels of analysis be miegrated or nked? Basfeally. finkages
can take place in any of the main components in a model’s specification; namely the theoretical
specifigation, the parameters and the data. Models + ~ad mthe different levels of analysis may carry
through consigtenttheotetical specitications, parameter estimates or be based on data thats
consistent between levels. A ,

One aspeet that hinders integrated multi-level analysis. is that the models used in ihie analysis al the
various levels can be based on different frameworks. For example. parameter estimates forihe
sectoral models are usually oblained from economalric estimation {echniques aimed at maximising

~the goodness of fitto real world data {n'contrast, economy-wide CGE model parameters are usually
assigned-on the basis of meth: s that iry to capture the equilibrum specitication of the model. A
‘goed’ sectorat model estimate gy not corrgspond to a ‘good’ CGE model estimate.

To integrate the models used in the aralysis at the various lavels requires at a minimym some
unifying principle that applies in all the levels frameworks. The principle underying the goodness of
fit criteria appled in the econometric estimation of the parameters of the sectoral models concems
prediction. 1 model parameters ‘pradict’ the best fit of past data then they will most likely predict bast
*he fit of future data given no change in structure. A similar principle would appear {o apply at the
other sevels of analysis. although i the case of the economy-wide CGE modeling the prediction may
fot always concern guantitative measures but ecanomic theoreticat sulcomes or even required inpul
- specifications being satisfied

The shoricomings of narrow and unintegrated analysis are addressed i this paper. Linkages
between models used in analysis at varous levels are considered in terms of the economic

. specification. A key focus in this development is the linkages betwesn estimates for sectoral and
GGE muodels. The theoretical developments analysed in the paper are applied o the determination
- of demand parametersfor an Indonesian CGE model with strong linkages 1o a detaded agncuitural
sector specification (INDOGEM [Trewin, Erwidodo and Huang19a3]h.
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: ant of food production is consumed withi
- derived from family labour. Thus there are strong

eractions between mnsumpim and productmn

vaen the above interactions it is not surprising that centain household characteristics and
‘endowments, for exarnple the number of workers 1n the household, influence household behaviour
'such as consumer demand. More specifically, in the Sawit and O'Brien model (Sawit and O'Brien

- 1993} commodity demand is estimated as a system of budgel sharg equations ! in five commodities
{mciudmg lefsure time) and including household characteristics as explanators along with the usual
prices, incomes and costs, Thenumber b workers in the household also acts as aninputto
agnc:ulmrai pmdﬂcnon

 The model also demonstrated the need to dzszmgmsh between male and famale workers. Differant
male and female responses are estimated in aspects such as production with respect to wages and
labour supply wﬁh respect to fice prices.

The maleffemale responses and household characteristicsiendowments/hudget canstraints may nesd
to be incorporated in some fashion into sectoral and economy-wide models that purpon to represent
eonsumer behaviour, Traditionally such madels have been applied empirically {o angregate marke
data without accounting for such aspects. When such modeis have been applied to less aggregate
data, aspects such as commodities, regions and expenditure groups, and sometimes sex are
~ distinguished, but rarely household characteristics {see for example. Rosegrant et al [1987] and
CARD [1990]). The maleffemale responses are relatively simple to represent so leng as separate
series on male and fermale workers are available. A difficulty with bousehold characienstics.
individual tastes and sa on is that differences are often averaged out or othenwise altered in the
‘processing of the data prior to the analysis. An-example of this is the conversion of housghold data
into per capita terms which removes any household chardcteristics such a3 hiousehold size {Timmer
and Alderman 1978} Even if the impact of farm level variables such as the number of workers in the
household is not removed by the processing of the data prior to analysis. they may be more difficult
to represent in higher level models. For example, atime Series of average values of such variables
may not be sufficient to represent theirimpact. Measures of their variabilily may afso be required in
secloral models. This would be a similar situation to that faced in price stabilisation analysis {see for
example Newbery and Stiglitz 1981).

The treatment of households as both producers and consumers in the model emphasises the
endogeneity of household income. Household income 1s ofien freated as exogenous in sectorat
models whergas CGE models offer the flexibility for it {o be treated as efther endogenous or
exagenous On the other hand, many CGE models such as the ORANI model (Dixon et al 1982} use
traditionally determined demand elasticities as parameters. The farm level analysis would suggest
more elaborale demand specifications would be required to determing these parameters i household
characieristics’endowments/budget constraints and male/fernale responses are important This
aspect iz covered in more detalt indhe next pan

:878%&;% equamm amn ot the Linsar Appoximaton o e Almost tdoal Demand System or LA ATDS saristy iDeaton gk Mielausr
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~econometric aspects suchas goodness of fit to re -
- Nowhat the processes of modelbuilding and solving bave become Jess costly because of the
- developments of appropriate so ‘ smphasis ha 1givento other aspecis of applied
- general equilibrium modelling, su varameter estimation. There is a growing appreciation that
the results obtained from CGE 1 s are highly dependent on some parameter estimnates used in
{he models. Hertel states that a CGE model is only as strong as its pantial equilibrivm comporents
~ representing producer and consumer behaviour (Hertal 1990). This stalement assumes that CGE

‘model parameters are derived from partial equilibrium models. which has not always been the case,
" but the basic senfiment holds true regardiess. '

How may CGE parameter estimates bie determined? There are two basic forms reflecting the relative
‘emphasis on economelric estimation versus computational derivation consistent with general
equilibrium theory, for example calibration {Mansur and Whalley 1984). There are varying
approaches within these basic forms, for example the econometric-approach may be based on
estimating a full system {see for example. Jorgenson 1984) or separate subsystems. The
computational approach may derive the CGE model parameters directly or indirectly. An example of
this last approach is the relationship between the required substitution elasticities, -miamaig
available own-price elasticities and shares information from input-output tables (Higgs 1986} Each
form, or approach, has its advantages and disadvantages. For example. the costs of deriving
econometric estimates can be high but this has to be balanced against the greater faith that may be
placed in the estimates. Computationally derived CGE parameter estimates may be consistent with
the underlying general equilibrium theory but not with real world data. Such tradeotfs could be
- “important in determining the most appropriate approach The objective should be I integrate as
. adequfzely aspossible well specified estimates into a fully consistent oplimising framework of CGE
modelting.

Aninitial choice i the econometric approach to ebtaining parameter estimates for inclusion in CGE
miodels is what functional form should be applied: There is a basic dichotomy i this choice - simple
and more restrictive versus more complex and flexible torms - and assogiated trade-offs. Whilst
mare flexible forms may fit the data better they are often more difficult {0 estimate and fail 1o satisty

 requirements or restrictionsimplied by the underlying economic theory {Mansur and Whalley 1984
In addition. more flexible approaches such as those based pn dual cost functions face grealer dala
problems {Warr 1892).

Another choice involved in the econometric approach is whether to undertake full system or
subsystem parameter estimation. Often there is no choice because full system estimation is not
possible - the number of estimated parameters being too large to enable the system {o be identilied
orlo be estimated with available data: These may evenbe problems for a subsystem approach
which has the added difficulty of requiring assumptions about what parts of the system may
legitimately be estimated as subsystems The attitude to this last aspect is somewhat schizophrenic -
estimates are determined assuming certain variables are exogenous then inserted into a model that
explicitly recognises the endogenelty of the variables!

As mentioned above. CGE model parameter estimates are often delermined by computational. and
not econometric approaches. One such approach is calibration. or choosing the parameters 5o that
the model can reproduce base year data as 4 solution {Mansur and Whalley 1984} As withthe
econometric approach an initial chioice in the calibration approach concerns what functional form
should be used. The more restricted the functional form the less degrees of freedom available for the
choice of parameter estimates. For example, if the Cobb-Douglas form is chasen {hen calibration will
uniquely determine all parameters. However. if the commonly used Conslant Elasticity of
Substitution form is chosenthen exegenously dalgrmingd elesticity estimates will be required before



e before the actual aaiibraﬁmgfc:an"bé'undedaké vis the constiuction of a benchmark
sel. This aspect is discussed in the nextparton data linkages. i

Data linkages

- Data linkages concern more than the obvious aspects of data-at each level having similar underlying
measurement concepts and appropriate consideration of aggregation effects. As afluded fo in the last
* part they also concern linkages between the data and the economic theory specification th he
appropriately represented. For example, the data applied to the specitication of a-sectoral model is
generally real world data. In contrast, the data applied to the specification of a GGE model should be
data that reflects a general equilibrium situation. A little more detail on the ealibration approach will
make the distinction clearer. : ‘ '

A preliminary step in calibrating a model is 10 construct a benchmark data set and this normally
involves substantial rearganisation of conventionat nationatincome and pther accounts 1o represent
- ageneral equilibrivm situation (Mansur and Whalley 1984). The natianal income accounts are
designed mainly for determining macroeconomic aggregates. in general, they incorporate very few
general equilibrium aspects and usually at an aggregate level, an-example being the aggregate
income-expenditure identity. Similar identities generally do not hold ut less aggregated levels. for
-example household expenditure data is usually inconsistent with production-side data. Various
adjustiments are required forthe data lo represent a general equilibrium situation, covering
ditterences in measurement concepts. classifications and data correction methods. In addition, some
- averaging over years is usually undertaken to smooth the data of extreme variations. All these
adjustments are costly, an aspect that should be bome in mind when determining the gstimation
approach 1o be undertaken. However, such costs may be unavoidable if estimated parameters are o
teflect an equilibrium situgtion, whether these dre determined by calibiration or econometric
approaches. Either the data has to be adjusted to reffect the theoretical model or the theoretical
»modgt supplemented so that it not only incorporates the theoretical model but also better retlects real
world data.

Testing the finkages

Testing linkages between speciications and parameter eslimates requires some benchmark for
assessing a specific model's performance. Generally, a model's performance is assessed ondhe
basis of how *adequately’ it represents the real world interms of ils ‘anlicipated uses” This

‘ a;ses'?tnent is often formal, based on predictive petformance. However. assessment can mean more
than ihis.

Assessment can also relate to how well the model specification represents reality in terms of the
underlying econom.ic theory, model structure and the level of disaggregation - for example. a
regional dimension is often considered essential in modelling aspects of the Indonesian egonomy.
Thus, a model may be assessed or validated by assumption as well as by results {Dermawan and
Erwidodo 1993). Validation by assumption is not «-svoid of quantitative aspects. for example a
particular assumed economic theory may have support from past quantilative studies

How may a formal assessment based on predictive performance be implemented when a-'geod’
CGE model generally refers to how well it caplures general equilibrium theory whereas real world
‘data more than often refigcts disequilibria? One methed alluded 1o above was to adjust the datato

be used inthe modelling and assessment to reflect the general equilibrium siluation. There Is an

24n interesting aside concems the calibration approach as applied to teyels specifications and a similar approach as applied to
differenced specifications. The computational approach as applied to difierenced specticabions involves the uae of sgulliiram shares
from the input-output tables and axogenously determuned slastioly astimales -As nowabbration car ba undestaken o reproduse the
base year with a diferenced specificaion it would appear thatihis may notbe importantin this approach. However dhas bepn tound
that updating procedures for simulating farge changes in a ditfereniced specification can go astray unless the underying levels
specification rellects a ealibrated situation ‘



Nomatterwh ap '
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eimporiam when somg of the data underlying t model may baumelnablea uts greater
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The terms aquuataiy and “ant clpated uses’ are: important inthe above definition ot perfqrmanee
~ assessment and raise issues such as whether the bengfits of improving the model outweigh the
~ costs; the model's performarnce relative to alternative models: and whether the model can contribute
to‘hetter decisions. It was mentioned earlier how benefit-cost tradeoffs were importantin choosing
between alternate models. An important aspect of any assessment is that a model can never be
‘assessed as ‘valid’, only as finvalid’. ‘

tI

:Apbiitaﬁm‘Wi(h:"d‘ifiereﬁtifdema‘nd. estimates
Choice of estimates

There are a number of difficulties involved in usi ng external estimates of CGE model parameters
such as demand elasticities. For example, the underlying specification used in obtaining the external
estimates may not correspond to that desired, say in terms of the level of disaggregation. (n addition.
various estimates will be available for use in the model each associated with different choices of
economic specification, data and econometric technique. There is a question of the faith that can be
placed in extern al estimates.

In the initial versions of INDOGEM, parameter estimates were obtained by expanding those provided
inthe Dee model (Dee 1991} from which INDOGEM was developed. Thus when agriculture was
disaggregated into specific commodities such as tice, all the disaggregated commodities fook the
same parameter values as were assigned at the aggregate level in the Dee model. The estimates in
the Dee modelwere based on judgement. For example, judgements were made as to whether
commodities were ‘necessities’, ‘luxuries’ or somewhere in between before they were assigned the
values 0.8, 1.0 or 1.2 for hausehold expenditure elasticities®. Own and cross-price consumption
elasticities were determined from refafionships involving the expenditure elasticities, the Frisch
parameter (assumed to.be -3.0) and household budget shares (see Dixon et al 1982}, In the case of
fice, an own-price consumption elasticity of -0.27 would be determined.

The determined value of -0.27 farthe ownprice consumption elasticity of rice compares to the valug
-0.55 estimated using the Sawit and O'Brien farm household model (aawu and O'Brien 1993) and the
range of values -0.08 to -0.40 used in the Rosegrant et al secioral model? (Rosegrant et al 1987)
Rosegrant et al used 1981 SUSENAS data to obtain econometric estimates of rice demand
elasticities. The household expenditure elasticitias for rice were 1.02 in the case of the Sawit and

3 This was apartiom the value assigned 1o oher manpfacknes ommodities The-housshold expenditurs slastioty value for other
manyfasturing commodities was caleulated as aresidual ipensure the share weighted sum ot expenditire elastiotios equalled unty
ghe Engel aggregation conditiony.

Tha “0.08 valus sorrgsponds (o High incomerurban :;nnsummsand the 04D value 1o low incometuml Gonsumers



s esponses aft stment lo new
levels. Ro | adjusted down oss-sectional data to st
“run estimates. e i ‘ i

 The most recent and comprehensive estimates that correspond best to the INDOGEM class
are those produced for the Bappenas Agricultural Sector Model {Altemeier 1992). These estimales.
; n 1987 SUSENAS data and use the LA AIDS specification mentioned in relation
~ toestimates fromth ousehold model. The expenditure elasticities were 0.31 for rice®, 0.41
~for majze, 0.75 for soybeans, 0.10 for other food crops, 1.00 for estate and ather non-food crops.
0.82 for livestock and 1.00 for fisheries. ' ' ‘ L

~Some initial work on specific estimates for INDOGEM has been underaken in CASER (Rachmat and
‘Erwidado 1994). Demand elasticities were estimated for the-main foods with an AIDS spegification
" using 1590 household data. Significant differences In the estimates were observed both regionally
a ifferant income groups. The own price and expendiwre elasticilies were larger than those
- listed above. Reasons for these differences have already been given but Rachmat and Erwidodo
‘give anadditional reasons as the small number of commodities included in the analysis. f there is a
consistent overestimation. then the significant variation in the estimates indicates the need to
disaggregate households in INDOGEM on the basis of regions and income groups if the results are
sensitive to the settings of the demand parameters. This work will be extended once the final
specification of INDOGEM and critical parameters have been determined.

Policy analysis with the estimates

A number of key Indonesian agricultural policies have been analysed with models specified at
various levels. One such policy is the subsidy of key inputs such as feriliser and irrigation. These
policies are financed from consalidated revenue mainly obtained from exporis of oil

Sawit and O'Brien {1993} analysed a number of agriculiural policies via the elasticily estimates
obtained from their farm household mode! {see Table 1). With regard to the feriliser subsidy. rice
supply is estimated to be not very responsive to changes in fertiliser prices suggesting oulpul price
support could be a more effective policy. Mareover. increases in the price of fertiliser have almost no
etfect on household consumption and labour absorption. Also mentioned in the analysis, although not
‘measured, were the benefits that may accrue from replacing the subsidy with other forms of

-expenditures. S

Rosegrant et al (1987) have also analysed such policies via a multi-market food crops modet
designied 1o consider market balances, farm revenues. consumption expendilures, trade and
government inferventions. Scenarios such as low productivity growih’ {a reduction in the irrigation
development budget). a fertiliser subsidy phase-out and market output pricing are considered by
altering the settings of exogenous variables such as areas under irrigation. modern rice varigties and
intensification programs as well as fertiliser and crop prices. The main outeome of these scenarios
was a decline in rice production over that likely to be achieved with a continuation of the policies (see
Table 2). In fact, Indonesia was predicted to become a growing net importer of rice. Similar results
were obtained with the Bappenas Agricultural Sector Model (Altemeier 1992) when pessimistic yield
potentials were assumed However, more optimistic yield potentials predicted a constant-surplus.
Another interesting result obtained from ihe analysis wilh-this model was that agricutural oulput
increases have not been matched by income from agricultural employment. The outcomes from all
the sectoral models are highly dependent on the assigned paramelers. For example, the small
predicted growth in per capita rice consumption is a conseguence of the relatively low income
elasticity of demand. The effectiveness of the fertiliser subsidy is dependent on farmers remaining
highly responsive to changes in the price of fertilisers. The assumed impact of indonesian rice
imporis onworld prices is also impcrtant for these outcomies, for example whether farmers or

3 pubiished separate estmates for Java and off-Java differed litte.

6
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were only slightly larger than tho inthe Bap matic impacts® were
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end critically on the specification of the model, including its
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uld be
the economy and restrictions such as rev.iie neutrality shouid be applied (through
Ining the real public sector borrowing requiremers;.

Further analysis of such scenarios was undertaken with the INDOGEM CGE model {Trewin,
Erwidodo and Huang 1993}, not only 1o analyse the significance of impacts in relation to those
cbserved inlower level models but also to test the sensitivity of any impacts to the choice of certain

~ parameters. The main aspects of the economic enviroament reflected in the closure of the model
used in the analysis were as follows. Real wages of unskilled workers were assumed gxogenous and
employment levels endogenous. The reverse situation was assumed for professional workers.
Industry rates of return on capital were fixed and capital stocks allowed o adjust through investment
and inter-ndustry capital flows. Land was assumed mobile between agriculture and forestry.

The main shock analysed using the INDOGEM model was a 10 per cent increase the real price of
fediliserthrough a tax tequivalent fo decreasing the subsidy}, compensated:by a 25 per cent
lowering of consumption taxes so that the real public sector borrowing requirement remained fixed.
‘The uncompensated situation along the lines of the scenario analysed in Tolentino and Balisacan
(1992) was also analysed. The scenarios were analysed with the initial demand elasticity estimates
‘and then with estimates obtained from recent sectoral modelling. The results of the analyses were
measured in terms of changes in GDP, overall prices, exparts and imports, commodity and factor
activity levels, income and consumption.

The results for the compensated case with initial demand parameter sstimates (Table 3) revealed
expected increases in the price of fediliser and large falls in activity levels for feriliser and most food
products, especially the smaller off-Java rice industries. Mineral processing was the only activity that
increased significantly because of a marked rise in export demand. Because of relevant parameter

 settings, demand in mining industries export markets is highly responsive to price changes and
hence {o changes in domestic costs. The largest rice industry of irrigated rice/on-Java declined only
slightly mainly as a consequence of the more expensive fertiliser being substituted with land. The
other rice Industries had significant talls in demand for fertiliser, fand and labour inputs. Most of this
land went into other rural production. These falling factor demands were reflected in the price of
labour, capital and land dgclining for agricultural commoadities. A large fall was cbserved in
agriculfural employment, however wages of professionals rose. There was also g fairly uniform drop
in consumption across all commodities. Expors increased considerably more than imports.
improving the balance of trade substantially. Real GDP fell only slightly.

The small drop in GDP and accompanying large increase in expoits illustrates some of the important
economy-wide impacts that sectoral policies can have and which should be measured. The CGE
analysis also illustrated some desirable resource alfocation effects with the activity levels of some
low cost industries such as agricultural and minerals processing increasing. The increased activity in

& gmalt impacis are ofien ohserved in CGE models Dixon {199%) puts this down to the modelling omitting key mechanisms such as
the eifects of Ingreased compatition on the structire of ndustries as wellas management and union behaviour, and appropnate
dynamics and adjustmant cosls Such mechianisms can be captured by axogenous productivity mprovements and 5o on but really
should be incorporated explictly in the modeling



agrisultural processing s a result of chéaperrmpux‘s whilst activity ~inam‘;‘>s::agticuit‘ulral‘ mmméditieé
- fellaway illustrated the importance of CGE m:dde!ﬁng}taking account of all intersectoral linkages.

The results for the compensated case with the niew demand parameter estimates (Table 4) were
similar in terms of the macroeconomic measures and most of the domestic commodity supply.
measures. The only significant changes were in'those domestic commodity suppiies in which the
demand parameter estimates changed markeciy. These results make sense.in that the
macrosconomic measures are determined mainly by the economic specification and the input-output
information which have not changed between the scenarios. On the other hand, the domestic
commodity supplies will be influenced by changes in the demand parameter estimates. The effect of
using the new estimates was adampening of the responsiveness of consumer demand for some key
- commodities such as rice to the sitnulated shock, , ' .

The results for the uncompensated case (Table 5) were as expected with the falls in GDP, activity
levels, employment and consumption all increasing over those experienced-in the previous
scenarios. Falls in agricultural employment increased from around 10 to 15 per cent. Professional
wages were down in contrast 1o the situation observed in the compensated scenarios. The increase
~inexports evident in the compensated scenarios was magnified by the additional deflationary impact
of not compensating for the decling in the subsidy and in conjunction with a decling inimponis -
resulted in the balance of trade improving substantially. The different simulated shocks required
~ different macroeconomic assumptions such as in relation fo the size and source of borrowings to
fund policies. This illustrates the importance of considering the macroeconomic aspects of the policy
‘being analysed as aceurs with CGE modelling. It alse illustrates that the cholee of economic
environment can often be a more important determinant of the results obtained than the choice of
parameters.

Assessment of the estimates

At this stage it is nat possible to do a full assessment of the demand parameters fo be used in
INDOGEM. Few specification specific estimates have been produced for assessment purposes, only
initial. aggregate estimates and more recent disaggregate estimates fromrother studigs Have been
avatlable for assessment. Obviously interms of assessment by assumption. the disaggregated
estimates are more believable. As the current version of INDOGEM has very little dynamics in s
spegcification it is not appropriate that it be used for projections and therefore this means of
assessment cannot be underaken. Sensitivity analysis demonstrates that the macroeconomic
measutes are not affected greatly by changes in specific commodity demand estimates i contrast {o
some more specific measures such as domestic commodity supplies: In terms of the tradeoifs
involved it would appear the substantial cost of determining specification specific estimates may not
be worth the benefits gained in the case of demand parameters unless some very specific demand
orientated policy was to be analysed. This would not aiways be the case and there is some evidence
{for example Pagan and Shannon 1987} that some results are highly sensitive to the choice of
estimates. for instance the Armington elasticity @stimates.

Conclusion

In this paper, the integration of models at various levels has been considered. A number of general
conclusions can be drawn from these considerations. Firstly. the development of specifications for
higher level models such as CGE models should build an the results of analysis at lower levels
where often the underlying theory is developed. This may mean including their influence in the
specification or explaining why their influence may not be significant {for- example. if their influence
has been averaged out by data aggregation). Secondly. estirates should be finked via an
econometric approach up to the point where the benefits of daing so outweigh the costs. This will
invariably involve estimation of subsystems which should he chosen with care Direct estimation of
the required parameters should be attempted unless this involves problems in data availability.
estimation or economic theory restrictions being satisfied. If such problems exist. relationships
involving required parameters and generally available parameters should be used. I calibration is
seen as necessary then this should be undertaken through ddjustments to the constant terms.
Thirdly, data used in the various levels of analysis should be retenciled through appropriate
treatment of aggregation effects and through consistency with underlying measurement concepts
and the economic theory specifications.



Conglusions in relation to'testing the choict
based on the specification satisfying the unde
- form of the CGE model.performing well and co
undertaken on the model, The choice should also reflect cons
between the costs of obtaining new parameter estimates and
‘over alternative eslimates in terms of better policy action. -

These conclusions were applied where possible in the application of new demand parameter
‘estimates in the INDOGEM model. The demand parameter estimates were obtained from sectoral
models whose specifications were compatible with that of INDOGEM. Thus the models were linked
interms of their economic specifications and th.; parameter estimates used. The analysis using

INDOGEM illustrated the need to undertake policy analysis ai all levels. The CGE modelling
displayed significant ecanomy-wide impacts of the policies being analysed, not evident fromthe
‘modelling at the lower levels {for example, in expors). The economy-wide impacts appeared more
dependent on the ¢hoice of macroeconomic environment than the choice of demand parameters. In
addition, sighificant lower level impacts were also evident. The lower level impacts {for example,
production responses) were consistent with those observed from sectoral model analysis. However,
whilst some of the.lower level impacts were consistent with those observed from the tarm household
model analysis {for example, rensumption responses). others were not {for example, employment).

The lower level mode!s 1end to measure only the direct impacts of the policies whereas the CGE
models measure the multictier effects given the reallocation of rescurces, the impact of constraints
and the assumed economic savironment. :

It was not possible to make a full assessment of the demand parameters to be used in INDOGEM at
this stage. This was because a full set of specification specific estimates were not yet available and
because the current version of the model does not have enough dynamics built into its specification
to allow assessment on the basis of the performance of projections. However, in terms of
assessment by assumption there would appear a need for disaggregated demand parameter
gstimates. Sensitivity analysis also demonstrated the need for accurate parameler estimatgs for
commodity spegific results. On the other hand. magroeconomic measures were not greatly affected
vy the choice of demand parameters. In the case of the demand parameters, a comprehensive set of
new estimates would not appear worthwhile uniess the policy be analysed was et modity specific.

So what is the bottom line for incorporating parameter estimates into a CGE model ready to be used
for policy analysis? Which of the iwo basic approaches of taking estimates {or ‘guestimates’) from
elsewhere or deriving specific estimates should be implemented? From the analysis inihis paper a
‘hybrid approach would appear best. Available estimates should be used in the first instance to
enabie sensitivity analysis to be undertaken to identify any key parameters. Then specific estimates
of these key parameters should be derived from well specified econometric models that are
compatible with the specification of the CGE model.
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. TABLE3:  Elasticitics of variables withr
~ ' compensated 10 : e i iser prices
{lower subsidy), original demand pavameters.

Blasticitiey

Muaerpecononies variables

Gop 4114
GDP deflator A1L55
Aggregaie imporls 0.17
Aggregate exports 3Yh
Aggregated household consumption -1.66
Agricultuzal employment 483
Total real disposable income -1.63

Domestic commodity supply

Irrigated rice, Java ) AL29)
Irrigated rice, off-Java ¢ Rice industry 821y 203
Non-irrigated rice ) <2845
Muize 144
Soybeans 1.5
Other foods -1ud
Estate A1 85
Livestock - 42
Fisheries SR
Foresiry {138
Mining (166
Food processing ~1nd
Agricultural processing 027
Fertiliser -5.75
Mineral processing §.24
Other manufactured goods 402
Irrigation (.38
Services 107



TABLE 4

~ Mucroeconomic variables

Ghp . : 15
GDP deflator ‘ S 54
- Aggregate imports (17
Aggregate exports 395
Aggregated household consumption -1.66
Agriculural employment ‘ 41,81
Total real disposable income -] b

Domestic commuodity supply

Irrigated ree, Java 3 ‘ 1283
Trrigared rice, off-Javay Rice indusuy ~IRE3 206
Non-itrigated rice ) -28.68)
Maize L84
Soybeans -1.51
Other foods 4140
Estate {187
Livestack A1L95
Fisheries 14
T”um%r}y 4135
; {106
l‘“mmi ;mewm, -1.67
Agricultural processing 0.27
Mineral processing H2%
Other manufactured goods RERE
frrigation 0.39
Services (L




Macroeconomic variables

app o 4147
GDP deflator ; f AL55
Agaregate imports .38
Aggregate exports 6,72
Aggregated household consumption 335
Agricultural employment -158.19
Total real disposable income <335

- Domestic commodity supply

Irrigated rice. Java 4 REREY
Irrigated rice, off-Java) Rice industry -33.25) 355
Non-irrigated rive ) ‘ -35.0
Maize -1.53
Soybeans -2.649
Other foods 60
Estate -1.43
Livestock -1.u3
Fisheries -2.29
Forestry .22
Mining .73
Food processing : -3.07
Agricultural provessing .37
Fertiliser -6.28
Mineral processing 12,24
Other manufactured goods 4.20
ferigation 13
Services 142



