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UNCTAD COMMODITY STABILIZATION AND PHILIPPINE
TRADE: A SIMULATION ANALYSIS OF SELECTED
COMMODITIES

By Benvenuto Icamina*

1. Overview

The Integrated Programme for Commodities (IPC) of the
United Nations Conference on Trade and Development (UNCTAD)
~ is the most recent and notable attempt at commodity control. Embo-
. died in UNCTAD Resolution No. 93 (IV) dated 28 May 1976, it
seeks to stabilize world commodity prices and at the same time im-
prove the earnings, particularly of developing country producers,
from the exports of these commodities out of the said scheme.

Other objectives, mostly long-term, of the IPC are export diver-
sification, improvement of market access, assistance in marketing
and distribution, and increased domestic processing of exportables.

. However, the major focus of efforts and perhaps the politically
feasible objectives at the moment are commodity price stabiliza-
lion and increased export revenue for developing country producers.
This is envisioned to be mainly brought about by the maintenance
of buffer stocks, whether global or globally-coordinated national
buffer stocks.

The compatibility of these twin objectives has been the subject
of wider discussions. It appears that certain conditions must exist
before price stabilization can bring about revenue stabilization and
Increased revenue. Even then, intervention in certain commodity
markets exhibits an incompatibility between these objectives which
Is quite difficult to ignore. :
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Since the Philippines pledged US $50 million, the largest cons
tribution of any UNCTAD member state to the financing of the II 1
the Philippine government must have perceived the importance of
the scheme to its trade performance. This paper, therefore, aims (.
analyze the potential trade gains and/or losses from the country
participation in the IPC.

Specifically, this paper will: (1) provide a quantitative frame
work for measuring the gains and/or losses in the stabilization mew
sures of the IPC; and (2) ascertain whether there is consistency b
tween the objectives of price stabilization and revenue n.-'-"'!
and price stabilization and increased revenue. il

The next section will briefly discuss the major features of ti
IPC, to be followed by the theoretical framework, including previous
empirical findings. The methodological approach will then be pr
sented after which will come the choice of commodities for thii
paper, actual commodity models used, data sources and peculiaritio
and simulation results for the stabilization schemes. Finally, the
results will be summarized and interpreted, and directions for futu
research will be suggested.

2. Major Features of the Integrated Programme
for Commodities

The IPC departs from previous commodity control exercis
in three ways: (1) apart from short-term stabilization measures, thi
scheme has explicit long-term objectives aimed at product an
market development and diversification; (2) it involves joint acti
on a basket of priority commodities called the UNCTAD ten “con
commodities' and (3) the scheme is provided an integrated approag
to financing through the Common Fund, which is envisioned to sul
stantially reduce the operational expenses.” il

IThe UNCTAD ten ‘“core” commodities cover the following:
coffee, copper, cotton, hard fibers (hemp, sisal, ete), jute, rubber, sugar, le
tin. An expanded list additionally covers iron ore, manganese, meat, phosphald
tropical timber and vegetable oils (olive oil, oilseeds, etc). I

2 A study by Behrman and Tinakorn-Ramangkura showed that by iy
bining funding across commodities, rather than providing independent fundil
for each commodity, the total financing would be reduced by almost one-thl
See Adams and Behrman (eds.), Econometric Modelling of World Com
Policy (1978), Chapter 7.



The Common Fund intends to finance the stocking Arrnngo-
ments under its “first window,” and the other forms of stabiliza.
tion and long-term product development schemes under its “second
window.”” The financial resources of the Fund will come from direct
government contributions, resources deriving from the association
of the international commodity agreements with the Fund, borrow-
ings, voluntary contributions and net earnings.

The IPC is set within the broader framework of the New Inter-
national Economic Order (NIEO) which seeks to restructure the
global economy in order to promote the economic progress parti-
cularly of developing countries and to lessen international inequali-
ties. An important precondition for the success of the NIEO is the
effectivity of industrial countries in achieving structural adjustments
in their economies, which is expected to result in expanded world
trade, orderly global trading arrangements and more capital flows
to the developing countries.

3. Theoretical Framework

Direct market intervention is a typical demand-oriented ap-
proach to improve the state of things. In commodity control, the
proposal is designed to correct the secular decline in net terms of
trade of major commodity exporting countries, and the short-run
instability of commodity export prices and earnings.

Keynes noted these problems and suggested the setting up of
buffer stocks to correct such problems, reminding that such mea-
sure be regarded as a means of temporary relief lest the cheapest
producers are not allowed to expand their output. He added that
it should aim at long-term economic price — the price which would
yield to producers a “reasonable standard of living (Keynes 1974,
pp. 299-315).

Other works find commodity control important merely as a
means of transferring real resources from developed to less developed
countries, the major producers of primary commodities, and that
alternative forms of intervention such as compensatory finance be
considered for certain commodities.® It was noted that fluctuating
prices do not create serious national problems, and price stabiliza-
tion in certain instances may result in destabilized earnings.

3See, for instance, McBean (1966) and Law (1975).



The effect of commodity price stabilization via buffer stocks
can be decomposed into pure welfare and income (revenue/expens
diture) effects. ,|‘

it

Massell noted that under rigid assumptions (linear functiom.lln
instantaneous reaction to price changes, parallel demand and supply
shifts, and costless buffer operations), net welfare gain is achieved
for both consumers and producers under price stability if actual
compensation is allowed for so that gainers can compensate the
losers (Massell 1969, pp. 285-297). If the source of fluctuation is
on the supply, producers gain but consumers lose; if the source of
fluctuation is on the demand, the reverse is true. The conclusion
still holds up to a certain point when the assumptions are relaxed,

3.1. Welfare and Revenue Effect of Price Stabilization 'l

The analysis presented in this section and in section (8.2) is
based on Brooks, et al. (1977). |
|

In Figure 1, it is assumed that shift in supply is the main sm.u‘c:elg| |
of fluctuation, and prices are stabilized at p* = (pi+p,)/2. Welfare
is measured in terms of consumer and producer surplus, with overall
welfare as the sum of both consumer and producer welfare. '

In the initial period, price stabilization implies pulling down |

of p to p*. In this case, consumers will experience a net welfare gain
of a+b, +b, while producers will lose by the amount of a. Thereisa |
net welfare gain of b; +b, jointly for both consumers and producers,

p,. Price stabilization then implies bringing up p, to p*. At th il
point, consumers will lose by c+d, +d, +d;+d, while producers
will gain by c+d, +d,d+d; +ds +e. Hence, an overall net welfare ;j
will be registered amounting to e. i

The next period assumes a shift in supply to 8, resultmgmz |

|
On the whole, price stabilization under a supply-shift markei -
will bring about a net welfare gain of b, +b, +e. However, consumers
will be at the losing end with a welfare loss of c+d;+d,+d; +d_4-l-ﬁ |
a—b,—b, (note that ctd; +d,+d;+dy > atb, +b, ), if actual compens
sation is not allowed for, while producers will reap benefits reaching
ctd; +d, +d; +d, te a. il

In Figure 2, the welfare effect of price stabilization is evaluated |
assuming that the source of market fluctuation originates on the
demand side. Prices are still assumed to be stabilized at p* =

(p1*+p2)/2.

el * ]
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In the initial stage, moving p; to p* will result in consumer I |
welfare loss of a, +a, and producer welfare gain of a, +a,+b. On the =
whole, a net welfare gain is recorded amounting to b.

| |
When prices move up to p,, price stabilization implies bringing
this down to p*, resulting in a consumer gain of c+d+e,+e, and a il
producer loss of c+d. Overall, there is still a net welfare gain of |
e;te;-

Price stabilization under a demand-shift case, therefore, will
bring about a net welfare gain of b+e,+e, jointly for both consu-
mers and producers. Individually, consumers will be better off under
these conditions, with a net gain of ctd+te, +e,-a,-a,, but produ-!
cers will lose by the amount of c+d-a;-a,-b, such that it is neces: ‘

sary to conceive of certain compensatory mechanisms in order for
the gainers to pay off the losers.

Hueth and Schmitz (1972, pp. 351-365) likewise found that
with international compensation, price stabilization via buffer stocks
increases global welfare whether the products are final or intermes
diate goods. Whether price stabilization will increase the export
earnings of producing countries or not can also be shown from both |
figures. i

Consider first the supply-shift case in Figure 1. Without prioJf
stabilization, revenue in the first period will be OP; x OQ; ; in th ) |
second period it will be Op, x OQ, . Under price stabilization, reve: ‘
nue for both periods will be 2(OP* x OQ*). Note that 2 (OP* x
0Q*) > (OP; x 0Q; + OP, x OQ,). Hence, producer earnings ¢
increased under price stabilization in a supply-shift market. The gain
of producers will conversely be the loss of consumers. '

A more general analysis of the supply shift case is in order. Co
sider the following supply and demand equations. '

S; =b; + g(p), supply curve in period 1
S, =b, +g(p), supply curve in period 2 |
D = a + f(p) demand curve (stationary) g> O,f<O I

Let P1 = equilibirum price in period 1 (w/o buffer stock)
P2 = equilibrium price in period 2 (w/o buffer stock)
p* = (p; + p; )/2 =stabilized price (with buffer stock)



Under these assumptions,
Pi=p*+Ap*
P2 =p* -Ap*

Without buffer stock, export revenue in period 1 will be
[a+f(p*+ Ap*)] (p+ Ap*)
and in period 2
[a* £(p* — Ap*)] (p — Ap*)

The total export revenue over two periods without price stabilization
will then be:

[atf(p*+ Ap*)] (p*+ Ap*) + [ a+f(p* — Ap*)] (p* — Ap*)
With buffer stock, total export revenue for two periods will be:
2(a+fp*)p*

If the result of the expression found below is positive, the
implication is revenue gain out of price stabilization.

PY = 2(at+fp*) — [a+f(p*+Ap*)] (p*+Ap*)
— [a+f(p* — Ap*)] (p* —Ap*)
= 2ap* + 2fp* —ap* — aAp* — f(p*? + 2pNp* + Ap*?)
Tap* +aAp* —f(p*? — 2p* Ap* + Ap*?)
= — 2fAp*?

Since £ < O and A p*?> > 0O, PY > O and hence price stabiliza-
tion via buffer stock increases revenue over the two periods in a
supply shift market.

Consider now the demand-shift case in Figure 2. Without price
stabilization, revenue in the first period will be OP;, x OQ, ; in the
second period it will be OP, x OQ, . The total revenue for both
periods will be OP, x 0Q, + OP, x 0Q; , while under price stabili-

- zation, the two-period revenue will reach 2(OP* x OQ*). Note that
2(0OP* x 0Q*) < (OP, x 0Q; + OP, x 0Q,) in this case, such that
buffer stock generation under a demand-shift market tends to re-
duce revenue.

Again, the mathematical derivation will be presented here.
Consider the linear equations:

D, =a; + f(p), demand curve in period 1
D, =a, +f(p), demand curve in period 2
= b+ g(p), supply curve (stationary)
f<0,g>0



|
and let D1 = equilibrium price in period 1 (w/o buffer stock) -'||l
p2 = equilibrium price in period 2 (w/o buffer stock)
- p¥ = (P1tP2)/2 = stabilized price (with buffer stock)

Under these assumptions,

py =p*—Ap

p2 =p*+Ap

For two periods, total revenue without buffer stocks will I

[b + g(p* —Ap*)] (p* — Ap¥) + [b + g (p* + Ap¥))(p*+Ap™). With
buffer stocks, total revenue will be 2(b + gp*)p*. !'li

Revenue gain or loss can be determined by the expressiol
below:

Ap*)] (p*+Ap*) .
=gbp*+ 2gp** — bp* + bAp* — g(p** — 2p*Ap* +ARM

—bp* — bAp* —g(p*? + 2p* Op* + Ap*)
=—2gAp*?

Since g> O and Ap**>0, then —2gAp**<O; hence, price stal i
zation via buffer stock in a demand-shift case will bring about n{
revenue loss over two periods. ‘

|

The analysis can be extended for more than two periods, giv
expected value of prices, and the conclusion for both deman
supply-shift cases will still hold. Likewise, buffer stockholdin
can be introduced but as long as the new levels of stabilized
p; and p> cling to the condition J = \P; —P,| < |P; — P, |, the W
¢ave and revenue conclusions will remain the same. 1 (A

The results suggest that the welfare effect of the buffer stol
mechanism will always be positive. Hence, it is possible that in ¢
of producer revenue loss in certain commodities, a net gain can il
be achieved if the global welfare gain exceeds the revenue los
of course, assumes that compensation schemes are impleme

3.2 Price Stabilization and Revenue Stabilization
|

Whether price stabilization entails revenue stabilization depen
on the source of price change and price elasticities of demandll
supply. In this instance, a new set of figures will be presented. |‘ '

|
|
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Figure 3 — Demand Shift Case: Price Inelastic Demand

prees 3
P;
i ML RSl A Sl
L |
ool ,’
|
| |
|
| |
! i 2
| |
I
! | | »
O i Q Qa ol Huankhy

Figure 4 — Demand Shift Case: Price Elastic Demand

pr=(0p, ¥ 0B;) [z, for bobb cases



For Figures 3 and 4, revenue stabilization is attained if (OP* x
0Q,*) / (OP* x 0Q,*) < (OP, x 0Q,) / (OP; x 0Q,); revenue |
destabilization if (OP* x 0Q; *) / (OP* x 0Q, *) > (OP; x 0Q,) /
(0P, x0Q, )-

In Figure 3, a demand-shift market with inelastic demand is
shown. In this case, en < 1, which means that (OP* x 0Q, *) < '
(OP, x 0Q,) and (OP* x 0Q, *¥)> (OP; x OQ, ). Therefore, revenue
stabilization is attained since (OP* x 0Q;*) / (OP* x 0Q; *) <
(0P, x0Q,) / (OP; x 0Q,). |

In Figure 4, epy > 1, implying that (OP* x 0Q,*) > (OP; X |
0Q,), while (OP* x OQ, ¥) < (OP;, x OQ,). Hence, revenue is
destabilized under demand-shift, elastic demand conditions. .

Without going further into the analysis, revenue is destabilized;‘
in a supply-shift market as long as demand is elastic (Figure 5);
revenue is stabilized in a supply-shift market if both supply and
demand are inelastic (Figure 6). '| !

i

To summarize, revenue is destabilized under price stabiliza#
tion, regardless of the source of fluctuation and supply elasticity,
if demand is elastic. Revenue is stabilized in a supply-shift case iff|
both supply and demand are inelastic, and in a demand-shift case 'E
demand is inelastic. 'i !

3.3 The Politics of Commodity Negotiations

The implementation and success of control schemes, howevel
go beyond their economic feasibility. Politics plays an imports
role considering that the negotiators reflect the preferences of the "
constituents.

It is therefore expected that the status quo will tend to 1
fluence the outcome of the negotiations in their favor. Otherwis

a stalemate will ensue.

Rangarajan (1978) clearly illustrated these conflicts, pa
larly in the two cases of stalemate: the rich vs. the poor countrigi
and among the poor countries, the large vs. the small commodiy
producers. I

The lack of progress in commodity negotiations, he point
out, was due to the conflict between the stability objective pi
ferred by the developed countries and the increased revenue obj¢
tive sought by the developing. Moreover, market intervention is bell
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rejected by developed countries on the ground that it interferes ‘ |

with efficient allocation through the “free’’competitive market. In

reality however, they distort the market by increasing trade barriers

to protect their home producers. H‘ 1
I

Among the developing nations, large producers tend to favor =
policies maintaining or improving their market share at the expense I |
of small, efficient and expanding producers. The UNCTAD-type of l |
integrated commodity scheme may threaten large producers of indis I
vidual commodity with dilution of their market power, since their. il
share in a basket of heterogenous commodities will be less than what, |
they would enjoy under an individual commodity arrangement. [l

tries are more disadvantaged than large countries in commodity
agreements and the distribution of gains from them; and, 2) agmo'i"
ments should be approached with caution, and careful preparation
of briefs and strong delegations to decision-making forums are nece

sary.

| |

|| | |

Gwyer (1973, p. 476) has this to say: 1) small exporting counﬂ_r'[ i| |
il
I

4. Methodological Approach I
|
The major steps in evaluating the effects of the IPC on Fh o
pine trade are the following: (1) the specification and estimation of
the trade model for each of the commodities which are eithet';
export or import interest to the country; (2) the formulation of t 1:'
assumption on the level and range of stabilized prices for individ l
commodities; (3) the replacement of actual prices p;*by stabilize)
prices pj* for each model to determine the resulting quantity Uy
under price stabilization, as well as new revenue (or expenditurg]
p;*a;*; (4) comparison of the magnitude and fluctuation of Pi "}
with p;q; for each commodity i and for all commodities. i
|

4.1. Commodity Trade Models |' I
|

In formulating trade models for each commodity, it is needl
to estimate full-blown market relationships containing both dem .!',
and supply functions, and derive the equilibrium price and qui '.-j;
ty therefrom, since the small-country assumption holds in |
Philippine case and as such, prices enter the equations exogenousl
Thus, no attempt was made to examine the demand side for
exports, and the supply side for the imports. |i |'

4 Bautista and Encarnacion, (1971), “A Foreign Trade Submodel “
Philippine Economy, 1950-1969.” See also Sicat (1969), “Import Dem nd
Import Substitution in the Philippines.” ' |




Dynamic models are preferred in this paper to the static ones
since the former adequately describe the lag in quantity response to
price, which characterizes primary commodities, notably agricul-
tural commodities.

The theory that underlies the export supply function is the
profit-maximization behavior of producers subject to a given produc-
tion function for the commodity of interest, prices and weather
conditions (for agricultural products). The import demand function,
on the other hand, is postulated upon the consumer demand theory
— the maximization of consumer utility subject to an appropriate
budget constraint.

A generalized specification found below could fit both export
and import equations:

qi i f(pi: Z)

where:

9; : export or import quantity of commodity i;
p: @ current and lagged prices of i;
Z : non-price factors affecting quantity of i.

For exports, p; represents the ratio of producer price of i to
input prices of i and is expected to be positive, while Z is mostly
inputs, technology, weather conditions and other factors affecting
exportation of i. For imports, p; is the ratio of the price of i to the
prices of its close substitutes, rehecting commodity substitutability,
and is essentially negative, while Z in most cases stands for income
of consumers and other factors affecting import demand for i.

This equation takes into account the specifications of existing
commodity models, but is modified to respond to the needs of this
study.®
4.2. The Level and Range of Stabilized Prices

Once the models have been derived, simulation analysis of con-
trol exercises proceeds. It would be necessary to assume that the

*For an extensive discussion of commodity market models, see Labys
(1973), and Adams and Behrman (1976).



models approximate market behavior even under control. This
implies, among other things, the absence of surplus and shortage
estimation resulting from the certainty that the price floor and
ceiling will be defended, regardless of volume exported and specula-
tive withholding of commodities. The price range could be defended
if buffer stock authorities have sufficient financial reserves to sup-
port the price floor, and commodity reserves to support the price
ceiling. '

The stabilized range of prices p;* will be derived from band
width of (1) the trendline + 15 per cent and (2) the five-year moving
average of prices + 15 per cent. These assumptions are the widely
discussed methodologies for setting the prices at UN CTAD.®

The trend line of prices is computed using the following equa--.': |
tion: '
f

f)i=a0+alt, t=1.2.8,..05N

where N is the range of observation in the model estimation
(in years).

From these values, p;* = P; * 0.15 p; where the price floor is y
—0.15p; and the price ceiiing p +0.15 p;. i

Using five-year moving averages to compute for p; would incur’
losses in value in the last two years of observation. This is correcte
by assuming that the stabilized prices obtained in the last two yeard
are equal to the trend line of the five-year moving averages.

Note that if p; > p; + 0.15 p;, authorities sell stocks to bring

prices down to b + 0.1 p;. If p; < p; — 0.15 p;, authorities will
buy stocks to raise commodity prices to B 0.1% pj. Andif --!

0.15 p; < Py Pyt 0.15 p;, no market intervention is necessary,

6See, for instance, Behrman and Tinakorn-Ramangkura (1978) for ¢
price assumptions. U



4.3 Simulation Methods

This will test whether price stabilization will bring about (1) net
revenue/expenditure stabilization and (2) increase/decrease in net
revenue/expenditure.

For any commodity i, q;* can be determined by using the fol-
lowing equation:

q;* = H(p;*, Z);

then revenue is stabilized if
s.d. p;*q; + s.d. pia; <1

where: T i
s.d. p;*pg* j Z (p;*q;*~ p;g;)* /T-1)

T
and s.d. p; q; = J 2(p; 95 —pyay)® /(T—1)
T = the number of control years.

pid; represents either the trend or the five-year moving average
value of revenue, in conformity with the method of estimating
stabilized prices.

There is a gain in net revenue if the inequality presented below
for commodity i is satisfied:

%
(1+a)"* Z(pyy *q36* — piyay¢) > 0.

For collective gain involving all commodities, the individual
gains (or losses) over the control period T are simply added. Note
that for imports, negative result implies gain. The parameter a is
the discount rate.

5. Empirical Results

The choice of commodities for simulation was based on major
Philippine exports and imports covered under the UNCTAD 10
“core” commodities. These commodities of “substantial interest”
were arrived at using the following rules of thumb — each commo-
dity consistently appeared in the country’s export or import list
from 1970-78, and contributed an annual average of at least one

i



half of one per cent to total value of exports or imports. Coffe¢
was included due to its rapid growth in the latter 70s, and eoead
for registering a consistent share of 0.2— 0.3 of one per centj
throughout the 70s. i "
il

Six commodities were included for analysis: four as e:q:)(:fl*‘t;Il
(abaca, coffee, copper and sugar) and two as imports (cocoa and
cotton). While the two commodities of import interest are not sig
nificant, those of export interest are considerable. In spite of thelr
declining trend in share to total exports in the immediate years
their combined share was still a formidable 14.8 per cent in 1978
(Table 1). -1.|‘

5.1 Commodity Trade Models |

Price variables were obtained by dividing annual export OF
import value of each commodity by its corresponding volume, u'-l'
subsequently transforming the result into an index with 1970
base year. The index thus obtained was further corrected for @
change rate depreciation by multiplying it with the approprialé
exchange rate index. In addition, export prices were deflated by the
wholesale price index (1970 = 100) to reflect the cost of production
inputs and/or the relative attractiveness of supplying the dome e
market; import prices were deflated by the prices of their corr
ponding close substitutes. For cotton, the price of synthetic fibek
was used as deflator; for cocoa, the price of tea.

Coffee prices significantly departed from the above formuli
tion since World Bank prices were adopted rather than those implis
in the Philippine foreign trade statistics. The latter was not used i
to wild fluctuations in the data series partly attributable to I
accuracy of records notably in the initial stages of exportation, |
addition, past prices which play an important role due to the Ii
from planting to harvest year (usually 4-5 years) were not avil
able since the first year of sustained exportation started onlyil
1970. : i

5.2 Results of Model Estimations

Only the best fit solution with no serious serial correls
error for each six selected commodities is presented in Tablg
The range of observations is between 1961 and 1978, when

applicable. I

-~
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Price variables for exports generally showed significant {-values,
except for copper, and likewise exhibited the correct signs, except
for the current price of abaca. One possible explanation for the price
behavior of abaca is that exporters, hoping to maintain their level
of earnings, tend to make more volume sales during periods of low
prices.

Import prices, on the other hand, exhibited insignificant t-
values but posted the right signs. The export equations likewise
showed the substantial influence of past prices on the volume of
exportation, notably for coffee with a response lag of six years.
Table 3 indicates that coffee and copper are long-run price elastic,
while the rest are price inelastic.

Non-price variables had the expected signs and were significant
except for y (real Gross Domestic Product index, 1970 = 100) in
cotton. The negative time trend t(1963=1; 1964=2, . . .) for abaca
reflected the secular decline in abaca exports due to the competition
from natural and synthetic substitutes in the world market (Srihadi
1968), while the t for coffee (1969=1, 1970=2, . . .) captured the
emergence of the country as a new coffee exporter. Dummy variables
d (1971, 1973=1 and 1974= —1, for coffee; 1968, 1973=1, for cot-
ton) were inserted to reflect supply instability in the case of coffee,
and the period of massive government financial support to the textile
industry in the case of cotton.

Despite the sugar exports being primarily influenced by the
U.S. sugar quota and not the free market forces prior to 1973 (Bau-
tista and Encarnacion 1971, pp. 15-16), the sugar model yielded
highly significant price coefficient and R2.

The export models possessed high R? values and hence, con-
siderable explanatory power,but thiscould not be said of the import
models. However, all the equations posed no serial correlation pro-
blems, and their F-values were significant.

Prediction errors were large, except for coffee at 6.4 per cent
and abaca at 9.8 per cent (Table 3). Figures 7a and 7b show that
fluctuations are not well-registered by the models, again with the
exception of coffee.

5.3 Simulation Results

The level of stabilized prices p* for each commodity was esti-



mated using the trend line of prices + 15 per cent of those derived
values and the “modified” five-year moving average + 15 per =|“
band width. From these two sets of derivation, either the ceiling
price or the floor price was adopted for any given year, depend ":f
on whether the actual price exceeded the former or fell below the

latter.

Those p*s were transformed into index numbers, deflated by
either the wholesale price index (in the case of exports) or the price
index of the corresponding commodity’s close substitute (in the casg
of imports), and multiplied by the exchange rate index. The resultd
were then plugged to their corresponding models to obtain sequens
tial values of g*. (i

Table 3 — Long-term Price Elasticities and Mean Percentage
Errors of Actual vs. Estimated Values

Commodity Price Elasticity Mean Percentage Ei u--;.’f'

Abaca — 0.30 9.8 |
Coffee 4.52 6.4 (Nat. Log.
Copper 2.35 20.7 '
Sugar 0.78 13.4
Cotton — 0.08 11.1
Cocoa — 0.08 26.6

l
|
Due to the lagged nature of volume response to prices in ||:

volumes, were used in presenting volumes under “without stabilizi
tion” case.

Philippine imports move proportionately and in the same direct
as world market prices. Hence, these prices would proxy for thoM
subject to stabilization at the global level. World Bank prices f
coffee, which were adopted rather than Philippine prices, may-"]
adequate since the interest of this paper is on increments and
absolute levels. i

Finally, ten years — 1969 to 1978 — were chosen as contro
period, except for coffee, which starts in 1970. This range is perhap)
long enough to cover cyclical fluctuations in commodity prices, b
short enough to prevent serious structural changes to set in. Revel ”-f'
effect of price stabilization was expressed in 1970 present valug
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e 7a — Estimated Vs. Actual Values of Abaca, Copper and Sugar Exports
(volume in metric tons; in thousand bales for abaca)
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Figure 7b — Estimated vs. Actual Values of
Coffee Exports, and Cotton and
Cocoa Imports
(volume in metric tons)



‘UOIJUIATIUI OU

‘safeq puesnoy) 12d siefop g0 o
'seolid [eNOY jq

= N ‘seseyoand 2018 = J ‘so[es ¥00IS = § J¢

¢zz'T N 9%2°T 606 S 969t ¥0E d GLT 208§ d 08z 099t N 099'¢ 69 N 69 8L6I
ZIEST 8 287 T-0BL%C S. 69587687 d 60% 062 d 99% ©¥9'¢ § 0I8%¢ LE N LS LLBT
g6I‘'T N S6I°T OT6T N OI6'lI €63 N £6% 282 = N 8% 091 N 091t L8 N LS 9L6T
9z%‘T N 92%%'T 6602 N 9902 09¢ S L6S 998 N G9Z £22°2 d 0¥%'T 69 N 69 GL6T
G9T‘T S 98T'T 096'T N 096°T 8%¢E S 8Ly £¥¢ S gLy L86'T d 09%'T g9 S OTT ¥L6T
018 d. 7269 TSP'T - d 988  LGE d 981 L3¢ S 088 TGL'T d 0LET 9% N 97 €L6IT
8GL -7 =GIB L& =09 7I% d ZLE 392 =N 283 919'1 d 001‘T €F d 28 2LeI
LOL T "LT9 =TT —d= k99 18t d 8aT L2% N L33 083'T d 000'T O¥F d £e 1IL6T
9g9 d ev9 Z80'tT d ¥0L T8I d 88T LLZ S €62 07I'T N OPT‘T LE d 78 OL6T
09 d 79¢ %68 d 9898 L91 d G1 19% S %8% gg d 6% 6961
+d uooy ﬁa xd uonoy \ma «d uonoy hm xd uonoy Bn *Q uonoy Bn «d uonoy En
NOLLOD VOD0D avons YHJII00 HAAI0D pYovEyY

-

(uoj orxjewr xad sxe[jOp S UI S8d1ig)

/gUonoy Ajuoyny joruo) Jurpuodssiio) pue
S90LIJ JO SUI PuUSL], UO paseyq (4d) s20Lg AJPOUNIO) JO [9AX] PIZI[Iqe}S — § IqBL

- -~



.4 Trend Line of Prices

Table 4 shows that control authority intervenes in 41 out o £l
9 cases, indicating a hyperactive role. Of the 41, there are 28 pur:
hases, suggesting that almost half of the time, the actual prices are
3ss than the stabilized prices.

Revenue stabilization could be accomplished in abaca, suga.ri
ocoa and cotton under price stabilization, with cocoa registering a
2 per cent reduction in fluctuation as gleaned from Table 5. On the il
ther hand, coffee revenue was destabilized by 643 per cent, and ~'
opper by 169 per cent. The results for all commodities are, howﬂ
ver, theoretically consistent considering that coffee and coppe; .
rere found to be price elastic over the long-term while the rest were
1elastic. '

As shown in Table 6, the net revenue effect is a loss
JS$264.6 million at 1970 prices. Export commodities, excep#
opper, registered revenue increases, but the US$405.6 million shorts
all in copper plus the US$20.5 million increased payment in coce
nd cotton imports were not sufficiently covered by gains in abac_ |
offee and sugar. These results dramatize the fact that losers and}
ainers coexist under price stabilization. The exercise likewise su'ﬂ
jorted the findings of previous investigations that metal and mineral
rices are vastly mﬂuenced by demand shifts (a.nd hence would ID,, Al

. result of supply fluctuations (Behrman and Tinakorn — -!.
tura 1978, p. 165; Brook, et al. 1977, p. 30).

Table 5 — Revenue Stabilization Effect of Price Stabilization

Based on Trend Line of Prices
s.d. p*q* s.d. pg Stability Index ||‘
s.d. p*g* + s.d.]
Abaca 5.53 5.59 0.94
Coffee 100.47 15.63 6.43
Copper 122.07 72.03 1.69
Sugar 74.26 176.34 0.42
Cocoa 0.82 2.58 0.32

Cotton 4.01 4.70 0.85




1°0 ueys ssof 4
‘BL6T 03 1961 woiy
Xopur soud a[ese[oyM JO 2981 Yjamo0i8 enuue afeieae oy} “yuad 1ed (T jo 9JBl JUNODSIp B Suisn onpea jusseid (LT ur pessexdxy fe

II

(9793) ‘81 TL gL (9'g0%) ¢IST 673 1oL
L'18T [a (o'1) gL (g'6) 6'81T — 8L6T
(L) T (g1 (9°82) (0'01) £'08 Z'0 LLBT
(9°101) a a (1T'8L) (L'g2) g0 (g0) 9161
(6'191) G [q (9'981) (g'qz) g0 (€0) GL6T
(¥°'861) (g0) a (g'6L) (ge11) fa (¥'9) ¥L6T
6'8 6'¢ LT 9'08 (0°L9) 90 g0 gL6T
6'6% 60 9% 8'qL (gg2) 10 8'C ZL6T
1’82 9'% e'e 9°8g (0°'82) 70 0% TL6T
(5'22) L'e 91 2’18 (9°6%) fa 0T 0L6T
(6'g¢8) g1 VI 6'LT (g'g9) 9'Z 6961
(9)—(e)—F)+(8)+(2)+(1) uopon €000 refing seddop 99§joy  ®BORQY
10933H onudASY JON (9) (g) ) (g) (2) (1)

(sTefop S} UOHIUI Ul SNUIAY)

/652011 JO SUI'] PUALY, UO Poseg UONEZIIqelS 901 U0 30953 oNnuaAsY N — 9 94U,

]



sofeq puesnoy) 3ad sxefop g0 2
seoud NPV [q
UOIjUSAISIUI OU = N ‘seseyoind }203s = Jis9ES 2018 = § e

6Z%'T N 922'T 66%'2 S 969t O0I¢ d GLT ¢€g¢g d 082 099t N 099 69 N 69 8L6T
Z8%'T N 28%'T €888 S 699'€ 963 d 60% 61€ d 99z 8zL'E S 018's %9 d LS LLBT
G6T‘'T N Q61T 2¥P3%2 d OTI6'T 863 d €63 282 N 282 0918 N 091‘e 19 d LG 9L6T
92T N  922'T 680z N 890z 90F 8 L6S ¥8% d 9% 991'% d OFF'1I 69 N 69 GL6T
9qT‘'T § 98TT 8%LT S 096'T L6E s 8Ly 9LE s gLy 09%'T N 09%'T %L s 01T ¥L61
94 d %69 GLO'T d 986 0LZ d 981 €9¢ s 088 08T N 0LE'T 6¥% d 9% EL6T
L N #gL 978 d 0.9 g6t d SLT ©LEG d 2% 00T'T N 00T'T €% d 8 3ZL6T
LT9 N LI9 LS9 N .99 86T N 8eT 1¥% d L2Z 000'T N  000T 88 N ge TL6T
£%9 N §¥8 ¥OL N ¥0L €T N €8T 682 s €67 OFI'T N OPI'T 8 N 7€ O0L6T
$99 N #99¢ 989 N 989 8T N ST 6L% s %8% 62 N 6% 6961
xd  uony 3,._ «d uonoy 3& «d uonoy Hn $d uonoy Hn xd uonOy Hn «d uonoy Bn
NOLLOD Y0000 qvons HAId0D HAII0D vovav

830LIJ JO dferdAy SulAopy

(u0p oxjow 1od sTRfjOp °S°() UF SRIUJ)

.mnoui Aquoyny [0juc) Surpuodsaiio)) pue
3 X -9ALJ uo paseq (4d) seoug Ljpourwro)) Jo [2A97] PIZIqess — L SqBL



5.5 Five-Year Moving Average

Table 7 shows a reduction in intervention from 41 to 31, but
purchases still outnumber sales 19 against 12. Coffee and cotton
experienced the most substantial reduction in intervention, while
copper registered a substantial increase. Except for copper, commo-
dity control was found to be unnecessary in the first three years
under this assumption.

Table 8 — Revenue Stabilization Effect of Price Stabilization
Based on Five-Year Moving Average of Prices

Stability Index

s.d p*q* s.d. pq s.d. p*q* + s.d. pq
Abaca 2.46 4.62 0.53
Coffee 12.07 13.02 0.97
Copper 48.6 66.7 0.73
Sugar 94.2 74.5 1.26
Cocoa 1.23 1.63 0.75
Cotton 3.3 2.6 1.27

As indicated in Table 8, coffee and copper revenues were
stabilized, but revenues from sugar and cotton were destabilized. On
the other hand, a net revenue loss of US$170.6 million was recorded,
much less than the loss under the trend-line assumption, with copper
continuing to be the biggest loser at US$237.5 million. However, a
negative revenue emerged for both coffee and cocoa (Table 9).

The results under the five-year moving average assumption indi-
cated a marked divergence from theoretical assertions, especially
on the revenue stabilization effect for coffee, copper, sugar and
cotton (knowing very well that the first two commodities are supply-
elastic over the long run, while the last two are supply- and demand-
inelastic, respectively). Likewise, the net revenue results for coffee
and cocoa contradicted expectations considering that supply shifts
are known to substantially influence price fluctuations in agricultural
products.

Perhaps the results imply that coffee could be stabilized at the
cost of revenue loss; while for copper, cocoa and cotton, distortions
may be caused by the insignificance of price coefficient in their
respective models. There is no satisfactory explanation for the
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sugar revenue instability, but the best way to find out may bo
to investigate whether the price elasticity of demand for sugar is
elastic. A closer look at the influence of assumptions on prices, other
than elasticities and sources of fluctuations, may likewise be neces-
sary.

6. Summary And Conclusion

This paper has presented a quantitative framework upon which
the impact on Philippine trade performance of the UNCTAD integ-
rated commodity scheme could be evaluated.

The methodology involved: (1) the setting up of econometric
relationships between price and non-price factors, and the volume
exported or imported of selected commodities (abaca, coffee, copper
and sugar exports; cocoa and cotton imports); (2) the derivation of
the level of stabilized prices p* for a specific length of control
period, on the basis of trend-line and five-year moving average
prices of individual commodities; (3) the computation of g* given
p*, and (4) the comparison between the standard deviations of
p*q* of pq, as well as the computation of net revenue p¥*q* —
pq, under both price assumptions.

The results of the exercise responded to key issues, namely
compatibility of price stabilization with revenue stabilization and
the direction of the change in revenue.

The models exhibited good fit for exports, correct signs for
price variables except for the current price of abaca, but insignificant
t-values for the price coefficients of copper, cocoa and cotton.

In both assumptions (trend-line of prices and five-year moving
average), buffer stock authority purchases exceeded sales, drama-
tizing the fact that in a substantial number of cases, actual prices fall
below the secular trend in prices.

Under the trend-line assumption, earnings from coffee and
copper were destabilized, a result theoretically consistent with the
highly elastic volume response to prices for these commodities in
the long run. However, results under the five-year moving average
assumption indicated that revenue from these two commodities
were stabilized, while sugar earnings and cotton payments were
destabilized.

In relation to the net revenue effect, the computations showed
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that the country would lose in certain commodities, but would gain
in some under price stabilization. Individual gains, however, would
not be able to offset the losses such that an overall shortfall in re-
venue may be expected. Copper would experience a tremendous
loss under both assumptions, while coffee would lose under the five-
year moving average assumption. Increased payments for imports are
expected under the trend-line assumption, but lower payments by
virtue of decline in cocoa payments are expected under the five-year
moving average assumption.

Based on prior knowledge regarding elasticities and sources of
fluctuations (demand for metals and minerals, supply for agricultu-
ral products), the revenue stability results for copper, coffee, sugar
and cotton, and the net revenue results for coffee and cocoa are
inconsistent under the five-year moving average assumption.

The results for coffee perhaps imply that earnings could be
stabilized at the cost of revenue loss. Nevertheless, other factors
which may have contributed to the distortion of the results have to be
looked into, such as: (a) the wrong signs, and insignificance of the
price coefficients, notably for copper, cocoa and cotton; and (b) the
demand elasticities for exports, and supply elasticities of imports.
More importantly, the resulting revenue stabilities and gains (or
losses) could be possibly influenced not only by elasticities and
sources of fluctuations, but also by the assumptions on the level
of stabilized prices. This deserves a closer look.

But even if the results are fine-tuned, the overall revenue loss

obtained from this study will possibly be maintained, considering
the big loss from copper revenue, although this may be minimized
under a favorable price assumption. Obviously, countries heavily
dependent on commodities which are expected to experience
revenue loss under price stabilization, e.g., mineral producers, will be
reluctant to join such schemes. On the other hand, without stabili

zation, mineral consumers can use the futures market to hedge their

positions.

This study, however, has not quantified the pure welfare effect

of price stabilization, presenting only the income effect. If the

former had been integrated into the analysis, an improved revenue

picture would perhaps emerge. For the scheme to be feasible from
the Philippine viewpoint, the revenue effect (including the pure
welfare effect) must be positive even after the country’s contribution
to the Common fund had been deducted.
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The pure welfare effect must of course be accompanied by n
specific and concrete form of compensation for the losers. Other-
wise, the commodity stabilization scheme will not work.

To date,the pace of the UNCTAD’s work in commodity stabi-
lization has been slow. The agreements on cocoa, tin, coffee and
sugar had existed even before the IPC, while the agreement on
natural rubber is still being finalized. The Common Fund, on the
other hand, has yet to be signed by about one-third and ratified by
around 85 per cent of the 90 member nations.

The role of politics in commodity negotiations, in particular
the often disruptive process of reconciling various country interests,
cannot be ignored. Conflicts arise on potential gains and losses from
stabilization schemes, distribution of gains, and compensation for
the losers.

Some of the future research thrusts could focus on the fol-
lowing:

a) review and, if necessary, respecification of certain models
including refinement of the price equation involving the setting up
of behavioral models which could serve as basis for determining p*;

b) determination of the impact of various assumptions on p*
on revenue stabilization and net revenue effect;

¢) determining feasible methods of compensation for the
losers of stabilization schemes, including evaluation of the feasibi-
lity of other schemes or their combination such as compensatory
financing, long-term contracts, and future markets;

d) formulation and extensive use of optimizing models to de-
termine whether trade-offs among objectives could be handled,
and diverse individual country interests could be reconciled under
any commodity scheme.

There are existing notions that global structural adjustments
aimed for in the provisions of the New International Economic
Order (NIEO) would enhance the IPC. This would lessen undue fluc-
tuations, particularly on the demand side, and improve commodity
access to trade markets.

However, an improved state of condition on commodity
markets could also be attained by changes in the supply side — for

or



individual commod1ty producers, and going into higher degrae of
processing of raw materials.
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