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Discussions held at the September 1972 seminar of SEADAG's

Rural Development Panel centered upon the range of currently avail
able modeling techniques which. might be used to assist rura. devel.. 
opment planners in their polic.f decision making processes.l Themodeling techniques examined at tbhat meeting included those asso
ciated with setoral models and commodity models. Sectoral models

help to explain 11evelopment processes by establishing linkages be
tweenthe micro or rural aspects of an economy and its macro or national aspects. Amrg the different types of sectoral models con
sidered were multi-level planning models, micro-dynamic or recursive
 
programming mo.el. , systems simulation models, and general equili
brium con!iste.lcy francwork models. Considered a less complicated
approach, commodity models explain quantity flows extending frcm
 
production and imports to czonsumption and exports. They also de
scribethe prices which equ'librate these flows. The modeling types
discussed here included equilibrium models, p'odess models, trade

models, and econometric and programming systems models.
 

One major outcome of the Singapore meeting was the specifica
tion of a model type which potentially could meet the plann4ng,

forecasting, and decision ma.ing requirements of the planners pre
sint. 
 Although useful for general sectoral planning, sectoral mod
els were criticized for sometimes being so complex that few plen
n2rs could understand and use them in a practica. sense. These 
models also tend to concentrate on one or two m 1or economic activi
ties whereas rural development planning requires the interaction
 
among a number of economic and social activities including agricul
ture and industrial sectors. 
As a consequence, considerable atten
tion was given to commodity models which normally contain a relptive
ly simple quantitative structure and which can link agriculture

or 
 other forms of primary commodity production to industrial proc
essing or semi-finished and finished goods production. 
An addition
al advantage of commodity models is that they can provide f recasts

of demand, supply, and prices, so that ret o-ns to cornodity invest
ment within the rural sector caai be evaluated. When such forecasts
 
serve as an input to a macroeconometric or other form of development
model, changes in employment, distribution of income, or other varia
bles essential to rural planning also becan predfctee.. These changes
in turn can be linked to requirements for the type of social overhead
capital required. One model discussed at the Singapore seminar, which
attempted to interrelate commodity and development nctivities, was that 

1. The seminar was held in Singapore from September 18-20, 1972.
 
Copies of the report of the meet!ng are available on ,-equest.
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of a commodity oriented development model.2 A more detailed de
scription of such a model is provided, together with a progress re
port on building a pilot version, in a later section of this paper.
 

THE CONTEXT OF COMODITY DEVELOPMENT
 

Commodity development planning in its fullest sense embraces
 
the production of primary products and all secondary and tertiary
 
manufacturing or processing activities. This definition aims at
 
expanding the narrower view of commodity studies which emphasize, in
 
the main, aggregate demand and supply response, and which are con
cerned primarily with price effects for basic agricultural products.
 

It is the authors' contention that the failure of the primary
 
commodity sectors to contribute more fully to both rural develop
ment 	 and economic growth is not to be found in the usual explana
tions of (1) instability in the purchasing power of exports, (2)
 
lack of long term growth of external demand, or (3) unfavorable terms 
of trade as the result of the tarrif structures of importing coun
tries. 3 

2. 	 See the following papers by W.C. Labys, Policy Applications of
 
Commodity Models: The Case for Lauric Oils, paper presented. at 
the SEADAG Rural Development Panel seminar on "The Commodity 
Approach to Sectoral Planning for Rural Development" held in 
Singapore, September 18-20, 1972; Applications of Commodity
 
Models to Policy Analysis and Development Planning, prepared
 
for the Colloquiium on Advanced Methodologies for Agricultural 
Investment and Policy Analysis, Economic Development Institute,
 
International Bank for Reconstruction and Development, Lash
ington, January 8 to February 2, 1972. 

3. 	 The countries of Southeast Asia have traditionally relied upon
 
basic agricultural and mineral products, principally rice, tim
ber, food and industrial perennial crops, and tin as the prima
ry earners of foreign exchange. These patterns, particularly
 
for tin, timber and perennial crops were a direct outgrowth of
 
colonial development policy and the nature of demand in the in
dustrializing nations of the West. It should also oe noted that 
there has been a change, albeit slowly, of product output in 
response to worldwide technological developments. Indigo aid 
gambrier, which were important e.,xport crops at the turn of the 
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Without entering the controversy regarding causes of export 
instability in primary products, the authors tend to accept the 
view that no strong relationship between export stability and the 
rate of growth of either investment or fixed capital formation has 
been 	generally demonstrated.
 

Regarding external demand and the role of the export sector
 
in development, there is strong appeal to the argument presented
 
by McBean that international trade cannot provide a differential
 
diagnosis for explaining varying country growth rates. For ex
ample, during the nineteenth century exports from India and Ceylon
 
expanded just as :apidly as did those of the United States. A
 
strong external demand for a given commodity, while undeniably help
ful, is apparently neither a necessary nor sufficient condition for
 
economic growth. In this vein, McBean suggests that external de
mand, by almost any measure, has in recent decades been larger, re
lative to the economic size of the developing nations than was the
 
case for the developing nations in the previous century. By his
torical standards, the export record of today's developing nations
 
compare favorably to those found in the late 19th century. At the
 
same time, however, the export performance of the developing na
tions does not appear satisfactory when compared to that of the
 
advanced countries, over the past two decades. An argument can be
 
made that it has been a failure on the part of the developing na
tions to take full advantage of world market opportunities that has
 
limited their share of world trade. Those developing countries
 
such as Malaysia, which have in comparative terms been relatively
 
successful in expanding their export sectors have done so by seek
ing new markets for their traditional products and by diversifying
their exports both in terms of new product lines and a small amount 
of value added processing to traditional export primary commodities.
 

No doubt changes in patterns of trade due to unfavorable tariff 
structure have been a deterrent to the development of primary product 
exports. Howeverit is our contention that lack of investment in the 

century, are today primarily exhibits in botanical gardens. It
 
is to the credit of the early agricultural research workers that
 
they were able to identify a mix of perennial crops in response
 
to changing market conditions which maintained a viable estate
 
sector.
 

4. 	See A.I. McBean, Export Instability and Economic Development
 
(Cambridge: Harvard University Press, 1966).
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primary product sectors has been the major reason for the lack of 
expansion of markets for primary products. Particularly notable in 
Southeast Asia, has been the absence of any secondary effects on the
 
total economy. With the value added to particular industrial agricul
tural crops being minimal, there has been little multiplier effect 
through investment in secondary and tertiary processing industry.
 

Export earnings have been primarily channeled into consumption, 
government accounts, and fixed capital investment in import substi
tution industr'ies, the latter to conserve and increase the supply of 
foreign exchange earnings. In many instances such indukstries are 
relatively capital intensive and provide few employment opportunities.
 
Internal markets are small thus restricting opportunities for achieving 
economies of scale mnd mruket expansion is limited to internal growth.
The 	 latter is generally true because the countries of the region tend 
to iaport the same mix of consumer and manufacturing items and all 
follow similar import substitution policies. This often results in
 
similar joint ventures in different countries, involving the same
 
foreign firms. There is, therefore, little incentive for the develop
ment of export lines except at the instigation of associated multi
national firms. It is the autiors' contention that this type of invest
ment policy has limited impact on national grovth for most countries
 
and 	does not provide a strong base for industrial development.
 

By contrast, the industrial development potential of perennial crops
 
such as rubber, timber, oil palm, and coconut have scarcely been ex
plored by either Southeast Asian governments, or the private sectors of 
their economies. This seems a serious omission in both rural and
 
national economic planning. It is not uncommon, for example, as in
 
Malaysia, to find that forest resources are being rapidly and waste
fully exploited in conccrt with land resettlement programs for perennial
 
crops. This form of increasing employment, income distribution, and
 
foreign exchange earnings may not be justified. To some extent the
 
division of acreage, to focus on Malaysia, between oil palm and rubber
 
is dictated by both a desire to diversify the export base and future 
price expectations for the two commodities. It may well be, however,
 
that employment opportunities, higher foieign exchange earnings, and
 
the multiplier effects could be increased through investment in secondary
 
and 	tertiary processing facilities in the forestry, rubber, and oil palm 
industry, either in addition to or in lieu of land resettlement.
 

The reasons why secondary and tertiary and in some instances primary
 
processin, facilities heve not developed to any significant degree in
 
Southeast Asia are many. A list of the more apparent reasons, would in
clude:
 

1. 	High ocean freight rates for manufactured as compared
 
to primary products;
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2. 	 Import barriers to manufactured items; 

3. 	Lack of knorfledge of market institutions in the
 
consuming nations;
 

4. 	Lack of access to current technology;
 

5. 	Lack of trained manpower at all skill levels;
 

6. 	 Lack of effective export promotions; 

7. 	 Market control by large multinational corporations; 

8. 	 Lack of knowledge of consumer preference in consuming 

nations; 

9. 	Lack of market information;
 

10. Lack of technology; and
 

11. Lack of research facilities.
 

The technology and research issue requires special attention. It
 
is noteworthy that Malaysia, the most successful Southeast Asian nation
 
in establishing and maintaining primary agricultural exports, has also
 
been comparatively active in research. Natural rubber has undoubtedly 
survived as the country's major export crop due to Malaysian research 
efforts in increasing output and reducing costs. On the other hand, 
research in wood technology has been almost non-existant and as a 
result, millions of board feet of timber have probably been lost to the 
commercial market. It is not a case that Malaysia has failed to adopt
 
technologies of other nations, but rather that no research, world
 
wide, has been curried out on the potential of species which are cur
rently unused.
 

In terms of the effect on rural development, commodity development 
planning appears to offer substantial potential. The authors' believe 
that area development planning itself should proceed on the basis of a 
carefuL analysis of commodity potential. This appears to be particularly 
true for perennJ.al crops where long gestation periods mitigates against 
rapid price response on the part of cultivators.
 

Not all of the restrictions and constraints to commodity development
 
can be quantified in commodity models. However, a commodity development
 
approach does seem to offer, in many situations, a promising direction
 
for both rural development planning and for participation of a broader
 
section of the rural population in the benefits of modernization.
 

http:perennJ.al


-6-

THE 	MODELING PROCESS 

The approach taken in designing a commodity oriented development 
model is summarized in Figure 1. The approach consists of the following
 
five steps:
 

1. 	Identifying the policy problems to be solved;
 

2. 	Adopting modeling approach to achieve a solution;
 

3. 	Model specification and selection;
 

4. 	Model validation and refinement; and
 

5. 	Applying the model to policy decisions in rural
 
development.
 

The 	 single most important aspect of this approach is that it is an 
iterative one. For example, if the model does not explain the be
havior of a particular variable well, or if the model does not pro
vide the answers needed for the policy questions posed, then the model
 
designer returns to an earlier stage to improve the model specification 
or even to suggest that other types of questions are more important.
 

Briefly reviewing the application of this approach to the commodity
 
oriented development model, the major policy problem to be solved in
volves determining how the investment of land, labor, and capital in
 
basic commodities can lead to increased employment and an 
improved 
distribution of income. The particular aspect of the problem requiring

special attention is learning how industrialization, such as commodity 
processing, influences growth within the rural sector.
 

With respect to the modeling technique to be used, the model would
 
integrate several simple equilibrium commodity models with a simple
 
macroeconomic model which demonstrates the multiplier effects of com
modity investment and resulting export income on factor income and
 
employment changes in the rural sector. The proportion of factor income 
which generates additional income changes in the rural sectors is
 
measured through a second round of multiplier effects.
 

The model specification required to achieve these results suggests

that the model structure be divided into a world sector, an export sec
tor, and a domestic or rural sector. These sectcrs have been further 
described using behavioral relationships to explain the major endogenous

variables of interest, although no results of econometric estimation are 
presented. Thus, we do not proceed beyond Step 3 in this paper; model
 
selection, validation, and application are the subjects of future re
search.
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BACKGROUND TO THE MODEL
 

Malaysia has been selected as a country where rural development 
can be appropriately described with the proposed modeling process. 
There are several reasons for this choice. It is one of the richest 
countries in Southeast Asia and its exports constitute nearly one
half of the national product. Thus, some relationship between ex
ports and income growth should exist. The commodities of major im
portance also are sufficiently few for modeling purposes; Malaysian 
exports in 1971 were concentrated on rubber (45 percent), tin (18 per
cent), timber (17 percent), and palm oil (8 percent). Malaysia also
 
has the advantage of a strong statistical framework for conducting
 
quantitative analysis both in the availability of official records over
 
long periods of time and in the availability of private industry
 
reports.
 

With respect to selecting a general framework for the model, the
 
principal interest is in tracing commodity impact from the world
 
level to the export level and finally to the agricultural and industrial 
activities at the rural level. As indicated, this requires dividing 
the model into a world sector, an exports sector, and a rural sector. 
The importance of including the world sector is that it overcomes the 
limitations of previous models which assumed exports to be exogenous. 
It is known that the production and exports of primary commodities from 
certain developing countries such as Malaysia are of such magnitude as 
to influence world prices. The effects of downward fluctuations in 
these prices resulting from improper planning can be severe enough for
 
countries which are major producers, but can be even more disasterous
 
for small countries which may not have ex-perienced any increase in
 
volume. Thus, the proposed model attempts to endogenize, as it were,
 
commodity variables relevant to the world market such that, for example,
 
changes in exports influencing the world price will, in turn, determine 
the impact of commodity investments on employment and income.
 

The export sector of the model will include details on rubber, tin, 
and palm oil; commodities relevant at this time not only to Malaysia 
but to the world situation. Rubber, long suffering from the encroachment 
of synthetics, now faces some new market prospects. Agricultural tech
nology has raised natural rubber production and lowered natural rubber 
prices, while the OPEC has increased petroleum prices with reinforce
ment offered by the relative world scarcity. Thus with growing demand, 
the users' strategy should shift towards natural rubber inputs. Palm 
oil is also undergoing changes in usage patterns in world markets with 
Malaysia the major producer, and the oil becoming increasingly more 
price competitive with other oils and fats. Malaysian oil output has 
increased from 90,000 tons in 1960 to 510,000 tons in 1971 with planned 
increases to 1,400,000 tons and 1,750,000 tons by 1975 and 1980 respec
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POLICY PROBLEMS 
TO BE SOLVED 

MODELING APPROACH
 
TO SOLUTION
 
1. Integrating
 

Commodity and 
Development Models. 
Models. 

MODEL SELECTION
 

AND SPECIFICATION
 

1. World Sector
 

2. Export Sector
 

3. Domestic Sector
 

MODEL VALIDATION 
AND REFINEMENT 

1. Parametric tests 
2. Nonparametric tests 

APPLYING THE MODEL 
TO EVALUATE 

POLICY ALTERNATIVES 

1. Methods:
 
a. Multipliers
 
b. Simulation
 

2. Approaches:
 
a. Historical
 

i. Validation
 
ii. Explanation
 

b. Forecasting
 
i. Validation 

ii. Sectoral 
Planningj 

FIGURE 1
 

Procedure for Developing and Applying Commodity Models
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tively. 
Finally, the tin industry has contributed significantly to
Malaysia's growth as a result of both better ranagement and techno
logical improvements in mining.
 

With respect to the rural sector of the model, a primary objective
is to determine what might be the optimal allocation of land, labor,

and material resources among the commodities of interest. 
Policies

relative to commodity diversification and concentration as 
well as
the role of industrialization in the rural economy will also be con
sidered. The performance measures used to evaluate the benefits of

alternative allocations are 
employment, export income, income distribution, savings, and tax revenue. 
Also of importance is providing a
quantitative measure of some of the backward and forward linkages
which have taken place between commodity investment and the rural
 
sector. 
Backward linkages for all comodities demonstrate the extent
to which the associated industries use material resources as well as

capital. Forward linkages for tin are minimal but in the case of

rubber and palm oil they extend to processing. The final demand linkages to be evaluated relate to the proportion of export income spent
locally as well as the multiplier effects of changes in export income
 on rural expenditure. 
The latter may give rise to further investment
through a form of accelerator mechanism. 
It should be added that the

inclusion of industrial or mining as well 
as agricultural commodities

enables the expansion of rural sector analysis beyond its traditional
 
concentration on agriculture.
 

STRUCTURE OF THE MODEL 

A preliminary specification as to how the commodity oriented develop
ment model would appear is given in Figure 2. 
The model consists very
simply of a world sector which together with the export sector for rubber,
tin, and palm oil, provides a general indication of world market balance

and its feedback on foreign exchange earnings and income. 
 The rural
sector is shown to derive its income from estate and industry earnings
in the form of profits and dividends, w.ges paid to labor, and payments

for materials. 
These are the levels of earnings disagregation which
seem possible from Thoburn's analysis of the cost and payments 
structure

of the rubber and tin industries. The domestic sector also contains
 

5. J. T. Thoburn, "Exports and Economic Growth in West Malaysia,"

Oxford Economic Papers, 25 (March 1973)
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flows which show multiplier effects of local income and expenditures
 
on income itself and investment. In a sense, the model also focuses
 
on the balance of payments aspects of the rural sector since it can
 
determine differences between exports and imports as well as differences
 
between needed investment and the supply of domestic savings and foreign
 
investment.
 

The 	world sector of the model would provide estimates of world prices,
 
for the three commodities through the use of world market equilib

rium models. Each of these models would represent a variation on the
 
following form
 

Di = 	f(Di_1 ,Pw i O i, Psi, Zi ,U i )
 

ii 

Q= 	f(iPi@,iz~
 

Pwi = f(PWi_ 1 ,S i
- S i 	1,Ui )
 

Si 	 = Si-1 + Q - Di i = 1, 2, 3 commodities 

9 = 	gestation lag between
 

investment and output
 

where Di is world demand, 0. is income, PS.i is price of substitutes,
 
Zi represents other appropriate exogenous variables, Qi is world supply,
 
Ai defines agronomic or technological factors, Si is world stocks, and
 
Ui is a stochastic disturbance term. No expectations variables are in
cluded in these and later functional relationships to simplify the analy
sis 	at this point. The actual specification of the world models would
 
obviously follow closely that of models already constructed. Of interest
 
in this respect is the work of Ady, Behrman, and Pheong, on rubber;
 
Desai on tin, and Labys on palm and coconut oils.
 

6. 	P. Ady, Rubber studies prepared for the Commodities Division
 
of UNCTAD (Geneva); T. Cheong, An Economic Model of the Malayan
 
Rubber Industry, unpublished Ph.D. dissertation (London School
 
of Economics, 1973); Jere R. Behrman, "Econometric Model Simula
tions of the Third World Rubber Market," in L. P. Klein (ed.)
 
Essays in Industrial Dynamics, Vol. III (Philadelphia: Wharton
 
School of Finance and Commerce, 1971); M. Desai, "An Econometric
 
Model of the World Tin Economy, 1948-61, Econometrica, 34 (1966).
 
W. C. Labys, "Projections and Prospects for the Lauric Oils," 
Journal of the American Oil Chemists' Society, Vol. 49, No. 6 
(June 1972); An Econometric Model of the International Lauric 
Oils Market: Considerations for Policy Analysis, UNCTAD/CD/Misc. 
43/Rev/1, (Geneva: United Nations Conference on Trade and Develop
ment, 1971); Dynamic Cormmodity Models: Specification, Estimation, 
and Simulation (Lexington, Massachusetts: D. C. Heath and Co.,
 
1973).
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The domestic or rural sector of the model depends on the prices

generated from the world model. 
The actual specification of the
 
domestic sector indicated is only a tentative one and changes of the
 
overall flows of income, investment, employment and expenditures will
 
occur as the implied structure is compared with the empirical framework.
 
There is also the possibility of adjusting the structure based on results
 
recently obtained by Robless.7 The present specification of the domestic
 
sector begins with an explanation of the level of exports to be attained 
for each commodity. Exports would be a function of world prices and of 
capacity changes generated by world prices 9 years earlier together with
 
domestic agronomic - technological factors Ai, and cost factors Ri.
 

X = f(Xi-i ,PW i_,A i ,Ri ,Z i ,Ui ) (1) 

The next step, a most difficult one, requires that the export income

be proportioned and divided to represent the level of income actually
entering the rural sector. 
At this point, we consider profit or dividend
 
income, tax income, materials incomg, and wage income. With respect to
 
profit and dividend income, Thoburn 
has shown that as high as one-third
 
of dividends are paid to local shareholders. These earnings denoted by

E are shown to be a function of individual commodity earnings.
 

E = Ei where Ei = f(XiPWi, Ui ) (2) 

Materials income could be estimated from accounting data on costs.
Thoburn found electricity to be the single most important input in thisrespect and its contribution to local income would be a function of ex
ports levels for each commodity.
 

G = EG i where Gi = f(Xi,Zj,U i )
 

Tax income from the commodity operations could be expressed in somewhat
 
the same fashion, only in terms of earnings.
 

H = Hi where Hi f(Ei,ZjUi) 

7. C. L. Robless, Malaysian Development Alternatives, 12971-78: A
Two Gap Approach, unpublished Ph.D. Dissertation (Bloomington: 
Indiana University, 1972).
 

8. J. T. Thoburn, op. cit. 

9. Ibid. 



- 13 -

The denend for labor is a function of exports and wages, assuming
 
that available labor is not a constraint on output.
 

Li = f(Li-i, XiWiZiUi) (3) 

The wages paid to labor are functionally related to past wages and
 
the level of employment, the latter given by L*.. 

w = fwi-i Li,ZiUi) (4) 

Total waqe income to the domestic economy is derived from the individual
 
wage flows.
 

V =ZVi = LiW (5)i 

The sectoral income is thus determined by a summation of the above
 
income determinants.
 

Y = E = G + H + V 

Based on income, domestic variables such as savings S, tax revenues
 
T, and consumption C are appropriately derived.
 

S = f(S_l, Y,B,ZjU ) (6) 

T = f(Tl,YB,Zi5 Uj) (7) 

C = f(C ,Y,GNP,E,Zj , (8) 

Balance of payments aspects of the model can be introduced by also esti
mating the imports that would be generated by the additional commodity
earnings, assuming other domestic sectors unchanged. 

M = fMI,E,Zj , ) (9) 

From earnings, the level of investment in the export sectors can be 
estimated, although this factor can also be consider'ed as exogenous in
 
the model.
 



- (i1,X,H,Zj ,U  	 (10) 

At this point no identities have been introduced which would close
 
the 	model. It is obvious that feedback of imports and savings into 
the 	investment block could be introduced such that imbalances between
 
exports and imports and investment and savings could give the model. a 
'two-gap' character.
 

POLICY APPLICATIONS AND CONCLUSIONS
 

The policy planning problem of principal concern in the rural sector
 
of Malaysia is that of the diversification of the country's economy and 
planned development of new arear. for settlement schemes. Thus, it is 
suggested that the Federal Land Development Authority would be the 
principal beneficiary of a commodity oriented development model. The
 
model could provide guide.ines as to the returns to be expected from 
alternative uses of land and resources in the major commodities to be 
considered. These land schemes are a major instrument for raising in
comes, and one of the performance measures expected. from the model is the 
change in export and sector incoics -which would result from allocating
land and resources. The advantage of the proposed model is that it
 
should generate the world commodity prices and export prospects which are
 so essential to measuring the impact the allocation of la2d will have on
 
export earnings and income. 

In conclusion, it is believed that the following benefits for 
development planning '-ould be obtained from a model such as the one
 
proposed:
 

1. 	 A measure as to what effects commodity developmet in 
the rural sector might have on employment and distribution 
of income;
 

2. 	 A clearer understand Lng how the distribution of factor 
inputs and materials between commodity aectors might be 
reallocated with advantage; 

3. 	Useful information how world demand and prices might be
 
influenced by expansion of production of any of the in
cluded commodities, and vice-versa, and; 

4. Development of a methodology which can forecast desireable 
or undesireable economic results before policies are im
plemented.
 


