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THE IMPACTSOF AGRICULTURAL LIBERALIZATION ONCOMMODITY PRICE
DISTRIBUTIONS EVIDENCE FROM M ADAGASCAR

Throughout most of the low- and middle-income world, the past decade
has brought ambitious economic liberalization efforts. With respect to the
agricultural sector, a primary ambition has been to present farmers with prices
sufficiently remunerative as to induce output growth and technological innova-
tion. Considerable evidence that government interventions historically were
biased against agriculture, depressing average real agricultural prices indirectly
if not always directly,* led naturally to the belief that liberalization, defined as
reduced government distortion of prices, improves incentives to agricultural
production. Today, in all but a handful of developing countries, government
distortions are less and pricing is far closer to that which would prevail under
perfectly free markets than was the case twenty years ago. Y et in many places,
including most of Africa, anticipated agricultural supply response and techno-
logical innovation have been weak or absent. This disappointment has elicited
considerable debate over constraints to agricultural supply response and the
magnitude of the relevant price elasticities. Surprisingly, alogically antecedent
guestion has been overlooked: have market-oriented reforms ushered in more
stimulative agricultural commodity prices?

Economic theory is ambiguous about how liberalization impacts on the
incentives to agricultural production. The theoretical obstacles are two. First,
there is the question of what constitutes a stimulative price shift. Because of

the biological lag between the commitment of inputs and harvest in agricultural
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production, temporal pricerisk is ever present and few (if any) farmersin the
developing world can fully mitigate such risk through capital or contingency
markets. The standard microeconomic theory of the firm under price uncer-
tainty? holds that output increases in the mean of output price and decreasesin
the variance. In a semi-subsistence context, however, in which producers may
be net buyers or net sellers, these results do not hold generally, but depend on
households' ordinal preferences for goods and, implicitly, on households
endowments of productive assets. * Contemporary microeconomic theory thus
provides little foundation for confident prediction of how agricultural produc-
tion will respond to a given shift in an agricultural price distribution.

Second, and of more immediate relevance to this paper, there is no well-
articulated theory of how stochastic prices evolve in response to economic
liberalization measures. Even the most parsimonious specification of a distri-
bution requires identification of a mean and variance. So, the comparative
statics of an equilibrium price distribution must describe changesin no less
than two endogenous moments. So how should the mean and variance of
agricultural prices shift in the wake of liberalization measures? Agricultural
liberalization typically combines reform measures which have countervailing
impulses on the moments of agricultural price distributions and which may
impact quite differently on distinct subsectors. For example, the dismantling of
state trading monopolies may induce more spirited competition and increased

gpatial integration of markets as private intermediaries become free to bid
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prices up or down and to move harvest among regions or countries. However,
the loss of implicit taxes earned by agricultural parastatals may reduce govern-
ment maintenance of rural infrastructure, impeding competition and fostering
local natural monopolies, and termination of the panterritorial prices commonly
administered by parastatals may create an informational vacuum inhibiting
efficient spatial arbitrage and market integration. It isnot clear in general
which impulses will prevail. If structural reforms are accompanied by macro-
economic stabilization efforts, dampened domestic demand may have impor-
tant effects on equilibrium agricultural prices.

Similarly, real currency devaluation increases the mean and variance of
tradables prices by multiplying the internationally-determined mean and
variance by alarger conversion rate. Of course, if agricultural commodities are
nontradable, asis often true in infrastructure-poor countries, * the partial
equilibrium impact is negligible and the general equilibrium impact is ambigu-
ous. Real devaluation can also shift commodities equilibrium conditions,
turning importables into nontradables or nontradables into exportables. If price
volatility is greater under autarky than in open international markets, asis
generally true, switching from nontradability to tradability, or vice versa, may
have considerable impact on price variance. In particular, devaluation that
renders formerly nontradable commodities exportable -- so-called nontradi-
tional exports -- would be expected to increase the mean but reduce the vari-

ance of equilibrium prices. So different subsectors within agriculture may
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exhibit quite different price responses to a common policy change. Ex ante, the
aggregate effects of agricultural liberalization on commodity prices is ambigu-
ous.

Ascertaining the impact of agricultural liberalization on commodity
price patterns is thus an inherently empirical task, one surprisingly absent in the
literature. This paper estimates the reduced form effects of agricultural liberal-
ization measures on commodity prices in Madagascar, an agricultural economy
in Africathat has undergone considerable structural reformsin the past decade.
The plan of the remainder of the paper isasfollows. Section | describes
agricultural liberalization as pursued in Madagascar. Section Il presents
econometric evidence on the impact of policy reform on the means and vari-
ances of several agricultural commodity price series. Section |11 synthesizes
the statistical resultsinto a broader interpretation of the impacts of agricultural

on commodity price distributions, both in Madagascar and more generaly.

I. An Overview of Agricultural Liberalization in M adagascar

Madagascar provides a good site for exploring the connections between
agricultural liberalization policies and price response. The country is heavily
dependent on agriculture, and its rich geography results in great regional
variety in microclimates, permitting the country to support many different
agricultural activities. After adecade of state economic planning and heavy-

handed intervention brought economic disaster, major structural economic
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reforms were badly needed by the early 1980s. Over the course of the 1980s,
the government implemented a wide array of reform measures supported by the
IMF, the World Bank and other international donors. Although it was incom-
plete or uneven in important respects, > Madagascar's reform program was
widely hailed as one of the earliest, most comprehensive, and most durable
effortsin the low-income world. °

Agricultural liberalization in Madagascar consisted of a wide range of
macroeconomic and sectoral reforms, beginning with serious macroeconomic
stabilization measures from the second half of 1981. More fundamental
structural reforms began from about 1986. While the dividing line between the
liberalization era beginning in 1986 and the preceding stabilization erais
somewhat fuzzy, a clear shift in objectives and methods began roughly in early
1986. Where the objective of the early 1980s was to reverse current account
and fiscal deficits, and to contain monetary growth and inflation in the hope
that financial stabilization would restore macroeconomic growth, the aim of the
latter part of the decade was "to move Madagascar toward an open and market-
oriented economy [including] far-reaching structural reformsin the areas of
internal and external trade, financial and public enterprise sectors, social policy,
and public expenditure programming, coupled with the continuation of a
prudent demand management policy." ” Liberalization measures traversed the
economy, from massive devaluation of the Malagasy franc (FMG) and substan-

tial opening to external trade and investment, to caps on credit and budgetary
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transfers to public enterprises, and banking reforms. Administrative price-
setting was eliminated for amost all goods, as was government control over
foreign exchange and credit allocation. A moratorium on the creation of new
public enterprises was enacted, several state-held companies, such as the
coffee, clove and pepper export monopolies, were abolished, and several others
were privatized, including the country's second and third largest commercial
banks.

Within the agricultural sector, the government raised controlled pro-
ducer and retail prices several timesin early 1980s, ultimately decontrolling
domestic agricultural prices entirely in 1985. The state had held alegal
monopoly in the trade of rice, beans, maize and manioc since 1973. Although
parallel markets blossomed, especially in areas far from the capital city, the
state's incomprehensive and eroding influence over domestic agricultural
marketing should not be mistaken for impotence. Asanisland nation, private
cross-border smuggling posed less of a challenge to Madagascar's public sector
monopolists than was the case in many other countries. Indirectly, if not
always directly, the government's adverse influence on agriculture was substan-
tial.® Throughout the 1980s the Malagasy government sought to remedy this
situation and, especially in the second half of the decade, reforms were rela-
tively dramatic and far-reaching, including complete liberalization of all
agricultural marketing (except for cotton and vanilla exports) over the period

1983-88.
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The macroeconomy improved in the liberalization period (Table 1).
The reforms of the stabilization and liberalization eras laid the foundation for
agricultural recovery and contributed to accelerated growth in agricultural
output and recovery in the agricultural trade balance. But agricultural output
growth, like GDP, remained slower than growth in population. Furthermore,
the gains from liberalization have been concentrated in particular commodity
and regional subsectors. Given the weakness and unevenness of the recovery,
it is by no means clear whether the gains from agricultural liberalization in
Madagascar are sustainable, especially during a fragile transition to multiparty

democracy.

I1. Empirical Evidence On The Effect of Liberalization on Commodity
Prices

A common assertion about economic liberalization programs such as
Madagascar'sis that the internal terms of trade shift in favor of agriculture.
Thereal (mean) prices received by farmers are assumed to improve with
reforms that dismantle structures the state previously used to suppress agricul-
tural prices.® The administrative suppression of agricultural producer prices by
the Malagasy state to 1980, especially in the post-1972 socialist era, has been
extensively documented. ** What remains unclear is how the liberalization

measures of the 1980s changed agricultural prices. How have the mean and
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variance of real prices evolved? Are there discernable differencesin these
patterns across commodities or geographic regions?

The analysis here employs monthly retail-level observations of nominal
commodity prices from Madagascar's 17 agricultural enumeration regions. *
Nominal data were deflated by the traditional sector consumer price index
(CPI)** to construct real price series for milled rice since January 1983 and for
dried beans, fresh manioc, granular maize, and potatoes since January 1984.
All series go through December 1991. The average real national price series
for each of the five commodities are depicted in Figures 1 and 2. 3

For the purposes of the present analysis, the period since January 1986
constitutes the reform era. Thisis a somewhat arbitrary choice since reforms
were implemented over a number of years during the 1980s. But for the com-
modities under examination, complete decontrol of prices and marketing
networks was achieved between early 1985 and early 1987. The statistical
results which follow are qualitatively invariant to respecification of the reform
eradefinition within that interval. So 1983-85 data henceforth represent the
pre-reform era, and 1986-91 data represent the liberalization era. Coverage
varies by commodity and region. Only for rice are complete series available
for each of the 17 enumeration regions.

Table 2 presents descriptive statistics on these five series for the pre-
reform and liberalization periods. With the exception of rice, mean national

prices fell after serious structural reforms began. Much of thisislikely dueto
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persistent weakness in the macroeconomy due to restrictive demand manage-
ment efforts necessary under agreements with the IMF and the World Bank. **
While mean prices may have been falling, real price variability appearsto have
increased significantly in each of the commodity series. This suggests that the
pro-competitive effects of terminated state monopolies may have been out-
weighed by the destabilizing impulse of price decontrol.

Visual review of Figures 1 and 2 reveals a period of unusually high and
volatile pricesin the two years from early 1985 to early 1987. Previous
commentators have attributed this to poor government execution of the policy
transition, to speculative binges by newly empowered private traders, or both.
Whatever the reason, the government tackled this politically explosive issue by
introducing arice buffer stock facility in November 1986 with the intent to
stabilize domestic rice prices by releasing rice to defend a pre-announced retail
price ceiling.'” Thusit was primarily a seasonal operation, and indeed 87
percent of rice sales over the life of the mechanism occurred during the
soudure months of October-April. According to internal DSA data, buffer
stock sales climbed quickly, from 14,311 tonsin 1986-87, ® to 47,197 tonsin
1987-88 and 83,329 tons in 1988-89 before dropping to 22,381 tons in 1989-
90. The buffer stock facility was terminated in 1990 despite widespread
sentiment that the "mechanism played a decisive role in stabilizing prices." **
Editorials in Madagascar's free press have mourned the passing of the facility

during each of the past four soudures. Indeed, the datain the final three rows
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of Table 2 support the claim that the buffer stock succeeded in dampening price
variability, although for maize, manioc and rice -- the three principal
foodgrains -- price stability was associated with lower mean prices.

Although informative, the descriptive statistics in Table 2 inevitably fail
to control for the considerable variation taking place in many variables related
to real agricultural prices. Econometric estimation permits more precise
empirical assessment of the effects of liberalization on the mean and variance
of commodity prices. We estimate reduced form models because the demand
and supply data necessary to estimate appropriate structural equations are not
available at the same monthly frequency as the price data. Since our concern is
with the effect of liberalization on prices, and less with the direct causal
mechanisms, we opt for the greater number of observations available with
reduced form estimation.

Autoregressive conditional heteroskedastic (ARCH) modeling permits
simultaneous estimation of temporal variation in the conditional means and
variances of a dependent variable. Because price uncertainty tends to influence
retail prices and marketing margins of agricultural commodities, % the ARCH-
in-mean (ARCH-M) variant is employed here, permitting time-varying price
risk to influence conditional mean price estimates.

The estimation pools the regional commaodity price datainto five
separate series: beans, maize, manioc, potatoes, and rice. The resulting panel

structure to the data series permits estimation of "aggregate" parameters
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describing the effects of liberalization on commaodity price distributions as well
as of region- and season-specific effects. Because data availability yields
different numbers of regions in each commaodity-specific panel, multivariate
estimation of the system of equations would require sacrificing a considerable
portion of the data. Aswith the decision in favor of reduced form estimation,
we opted for including more data and estimating a series of five univariate
models instead of a more flexible multivariate system estimated off fewer
degrees of freedom.

The precise specification of the model isasfollows. Each price series,
{P}, isrepresented by an autoregressive model of the general linear ARCH-

M(p) form

B(L)Pt B Bo + Brt +z; Bixit +6g(ht) + U
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where (L) isapolynomial lag operator, a,and b, are constants, and t is a unit
time index the coefficient of which represents alinear monthly trend (TREND).
The vector X contains m exogenous variables included in the conditional mean
equation, the function g(h,) transforms the conditional variance function, the
vector Z contains g exogenous variables included in the p ™-order
autoregressive conditional variance equation, and the v , are independent,

standard normal errors. This structure, a simultaneous equations model of
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conditional means and conditional variances, is estimated for each of the five
commodity price series both before and after reforms.

The X and Z vectors include a series of dummy variables for each
region in the price series except Imerina Centrale (the region in which
Antananarivo islocated), which is common to al five commodity panels. They
also include a series of quarterly dummy variables to account for seasonality.
So, the dummy variable structure in X and Z bases the coefficient estimates
temporally in the first quarter, and spatially in Imerina Centrale, the capital
city'sregion. X and Z also include the real exchange rate (ER), calculated as
the nominal bilateral FMG/US dollar rate deflated by relative CPI between the
two countries, ? and the one month lagged price to account for positive relation-
ship between prices and inventory depletion in the previous period and the
volatility of current period prices. 2 In the post-reform period, X and Z also
include a continuous variable, BUF, representing national releases from therice
buffer stock facility (in thousands of tons), #* and a dummy variable for the
June-December 1991 period of nationwide pro-democracy strikes (STRIKE).
Finally, X includes the contemporaneous border parity price (BP) derived from
international commodity market prices # converted into real FMG at the
nominal exchange rate, then deflated by Malagasy CPI.

The sguare root function was chosen for g(.), so the parameter estimate
for d isinterpretable as reflecting arisk premium with respect to the conditional

standard deviation, measured in real FMG. A first-order autoregressive
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structure was assumed in the conditional variance equations. Sincetheu , are
stochastic and u,? must be non-negative, h, must be positive, but this restriction
istested rather than imposed. The u, are finite and covariance-stationary ( i.e.,
non-persistent disturbances) in an ARCH(1) model if and only if «,<1. The
five univariate models were estimated by maximum likelihood, employing a
guasi-Newton method, numerical derivatives and starting values derived from
OL S in the maximization of the log-likelihood function. %

Estimation of these models proceeded first from identification of the
autoregressive dimensionality of the conditional mean equations. Following
classic Box-Jenkins techniques, * the sample partial autocorrelations for each
series were estimated and plotted. The smooth dampening of the plotted
autocorrelations and the abrupt fall to the neighborhood of zero of the second
and successive plotted partial autocorrelations in each series strongly suggested
an AR(1) structure to the polynomial lag. Consequently, the conditional mean
equationsin (1) employ P, as a dependent variable and P, ; as an explanatory
variable. None of the autocorrelations exceeded 0.92 and the autocorrel ation
series aways dampened to near zero within 24 months, so stationarity was
presumed.® LIung-Box-Pierce portmanteau Q-statistics associated with the
residuals of the estimated AR(1) series support thisidentification. In each case,
the null hypothesis that the residuals are white noise could not be rejected at the

five percent significance level.
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The results from the ten ARCH-M model estimates (two periods each
for five commodities) are found in Tables 3-7. A few genera diagnostic
comments are in order before launching into more detailed discussion of
particular model estimation results. Synthesis of model results into a broader
interpretation is left to the concluding section.

By and large, these models performed well stetistically. All the «, and
B, estimates are positive but less than unity, validating the selection of a
stationary model with finite conditional variances. The «, areal positive and
statistically significant and the predicted h |'s are everywhere positive in each of
the ten models. The model predictions are closely correlated with observed
prices, particularly in the liberalization period, for which all five models have
an R? greater than or equal to 0.80. In each of the models many (if not all) of
the estimated coefficients of the regional dummy variables proved statistically
significant. In addition to the economic insights these permit (forthcoming
below), these results are a weak form statistical test of the fixed effects specifi-
cation of the model as applied to the panel price data, against the alternative of
arandom effects specification without region-specific intercepts. The inference
that liberalization measures fundamentally changed the relationship between
the moments of the commodity price series and the regressors was validated by
Chow tests of structural shiftsin the parameter estimates. The ARCH-M
models were rerun for each commodity, stacking the data from the two periods.

Each of the five test statistics far exceeded the relevant c¢? critical value,
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yielding rejection at the one percent significance level of the hypothesis that the
true parameters are equal across the two time periods. The principal statistical
irregularity isthat «,>>1/3 in most of the models, violating the Gaussian
ARCH-M model condition for finite kurtosis.

The first commodity price series estimated is for dried beans, a nontradi-
tional export crop that accounted for just over two percent of national agricul-
tural output value in 1984-85. Prior to liberalization, Madagascar had occa-
sional exports and imports of beans, but autarky generally prevailed. The
country exported only 0.2 percent of national output, on average, 1984-86. But
in the wake of real exchange rate depreciation and broader liberalization this
figure increased to 5.4 percent in the 1989-91 period, helping stimulate a
sevenfold increase in bean export volumes. Commodities that experience such
a shift from nontradable to exportable status may exhibit a marked decrease in
price variability asyield shocks that are highly covariate within Madagascar
(e.g., dueto the timing of the cyclones) have no impact on prices within the
broader international market.

Results for the dried beans models, displayed in Table 3 with asymp-
totic standard errors in parentheses, flesh out and generally corroborate the
descriptive statistics. Examination of the estimated constants shows that mean
prices remained roughly constant while variability fell sharply from the pre-
reform to the liberalization periods. In adifferent way, the sharp increasein

first-order autocorrelation, from 0.05 to 0.93, indicates a stabilization of prices
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from one period to the next as shocks exhibited greater persistence in fully
freed markets than had obtained under an administered price system. Real
exchange rate depreciation (an increase in ER) is associated with arising mean
but has no significant effect on variance, so real exchange rate policy seemsto
have worked roughly as anticipated in the case of beans. Regional price
differences, which were considerable prior to reforms, are uniformly smaller
post-reform in both moments. Seasonal differencesin mean bean prices were
also reduced considerably with reforms. Consumer substitution effects evi-
dently transmitted rice buffer stock operations through to bean prices. Both the
mean and variance of bean prices fell with releases from the national stock.

The experience of another nontraditional export crop subsector, maize,
broadly parallels that of beans. Roughly twice the size of the bean subsector in
value (and three times in acreage), maize too was cultivated substantially under
autarky in Madagascar prior to market-oriented reforms. But by 1989-91
almost 14 percent of national production was exported, as maize export
volumes increased twenty two-fold from 1984-86.

The parameter estimates in Table 4 show a sharp fall in aggregate maize
price variability after reforms. Aswith beansthisislikely attributable to the
shift from autarkic pricing to international market pricing, where demand and
supply shocks can dissipate over afar broader market. The estimated base
mean, as proxied by the constant a,, was smaller by a statistically insignificant

amount, while the first-order autocorrelation of prices more than doubled.
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Once again, regional and seasonal price dispersion generally dampened
considerably in the wake of market-oriented reforms.

Manioc, a bulky tuber, isnot well-suited to trade over long distances
due both to its relatively low value per unit volume or weight, upon which
transport costs depend, and its perishability once harvested. # For these reasons
manioc has been and remains internationally nontradable in most of Madagas-
car.® Although it is not important to Madagascar's balance of payments, next
to rice, manioc is the most important agricultural commodity in the country, in
terms of output value, land in cultivation or nutrient sourcing. Because of
manioc's prominence, and quite unlike beans or maize, the government took
effective (not just de jure) control over manioc distribution in the years before
market-oriented reforms. In these two ways -- its international nontradability
and its stricter control by the pre-reform nationalized agricultural marketing
system -- the experience of manioc differs qualitatively from that of the two
commodities previously examined.

The estimation results for the ARCH-M manioc models (Table 5) reved
important differences between the evolution of manioc prices with liberaliza-
tion and those of the nontraditional export crops, beans and maize. The base
mean (a,) fell by half, while base variance ( b,) increased by aimost one-third.
These effects are likely due to the combined forces of a weak Maagasy
economy, yielding depressed domestic demand and thinner, more volatile food

markets, and the termination of the effective price stabilization delivered by
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administrative pricing. Although the parastatal distribution system by no
means exercised complete control over the manioc trade, it was the dominant
player and its fixed prices were universally known and served as an anchor for
private market perturbations. Thiswas the case for rice aswell. Aswith beans
and maize, the spatial and seasonal variation of manioc prices fell considerably.
The statistical insignificance of the real exchange rate and border parity price
variables in each of the equationsiillustrates the general international
nontradability of Malagasy manioc.

The fourth commodity considered, potatoes, is the only one of the five
which was broadly exportable prior to reforms. Currency depreciation and
trade liberalization extended the area from which potatoes could be exported
competitively, but much of Madagascar's potato-producing regions were
already (weakly) integrated into world markets. The potato market is, however,
anomalous in that the world market price has generally been more unstable
than the prices of autarkic markets in Madagascar, so the sort of nontradable-
to-exportable equilibrium switching observed to have strong variance-dampen-
ing effects on bean and maize prices should be reversed in the case of
potatoes.®* The estimation results bear this out. Finally, potatoes are the only
one of the five commodities that was not subject to a parastatal marketing
monopoly and administered pricing, although there were some state controlsin

effect.
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Table 6 presents the estimates from the potato price models. Aswith
manioc, mean price fell and variance rose sharply with liberalization, although
increased first-order autocorrelation increased month-to-month price stability.
The exchange rate effects observed for dried beans -- positive and statistically
significant correlation with mean price, insignificant relation to variance --
prevail for potatoes as well, indicating the linkage to world markets. The
absolute value of mean spatial price dispersion increased with liberalization in
four of the ten regional potato price series: the three port regions (Antsiranana,
Mahajanga, and Toliary) and the zone most accessible to Antananarivo (Itasy).
This suggests that reforms increased market intermediation costs, since those
zones were linked into world markets both before and after liberalization. This
makes sense in that the real cost of fuel, spare parts and vehicles has grown
considerably over the past decade. Thisincrease in the costs of market inter-
mediation should be in force where markets were already well integrated into
the world economy.

Rice isthe centerpiece of Madagascar's economy, indeed of Malagasy
society. The disastrous economic policies of the 1970s were especially evident
in rice. Madagascar had been a net exporter until 1970, but by 1982 net imports
accounted for more than one-quarter of the national rice supply. * The fortunes
of economic liberalization would rise or fall with the effects felt in rice markets.

The rice price model estimation results reported in Table 7 reflect the

pattern evident in the descriptive statistics (Table 2). The mean and variance of
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rice prices rose and buffer stock operations exerted significant downward
effects on both the mean and variance. Aswith most of the commaodities, the
difference among regional and seasonal means and variances shrunk markedly
with liberalization. Meanwhile, rice import volumes fell by more than three-
quarters between 1982 and 1991, asrice shifted from importable to nontradable
status in many of the country's agricultural regions, afact somewhat evident in
the marked diminution of the coefficient on the real exchange rate variable
between the pre-reform and liberalization periods

The ARCH-M risk term estimates, d, enable estimation of relative risk
premia( —— ) indicating that portion of observed price attributable to arisk
premium (T:btle 8). The literature on risk and agricultural marketing in high-
income countries uniformly predicts and finds a positive risk premium, i.e.,
equilibrium prices compensate suppliers for bearing price risk. ** In alow-
income context, however, it is quite possible that consumers will require
compensation for bearing food security risk induced by price variability. *
Indeed, for the staple commaodity, rice, one finds negative estimatesfor din
both the pre-reform and liberalization periods. The price of manioc, Madagas-
car's second most important nutrient source, also exhibits a negative risk
premium in the liberalization period. As one would expect, the absolute value
of the relative price risk premiaincreased for those commodities that experi-
enced rising price variability with liberalization (manioc, potatoes, and rice)

and decreased for those graced with diminished price variability (beans and
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maize). The statistical insignificance of the risk parameter estimates may be
due to the moderate frequency of the data. * However, insignificance is more
likely attributable to an identification problem arising from the fact that if
consumers and producers are all price risk averse then both demand and supply
schedules have risk premia built in and the sign of the equilibrium risk pre-
mium is ambiguous. Thisis essentially a cross-sectional aggregation problem
in reduced form estimation, akin to the more frequently raised time series
aggregation problem of moderate frequency data.

Finally, a primary objective behind reducing government interventions
in agricultural markets isto harness the efficiency properties of international
market pricing, "getting prices right" as one common aphorism hasit. In light
of that objective, the estimated coefficients on the border parity price and real
exchange rate variablesin the liberalization period models are of surprisingly
low magnitude and statistical significance. None of the estimated el asticities of
mean commodity prices with respect to the real exchange rate or the border
parity price exceeded 0.48 or 0.13, respectively, and most were statistically
insignificantly different from zero in the liberalization period (Table 9). Trade
date and the rhetoric on integrating into the world economy not withstanding,
the law of one price does not seem in force in Madagascar; domestic commod-
ity prices broadly remained domestically determined even after opening to the

world economy.
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[11. Synthesisand I nterpretation

The reader who comes away from the statistical results of the preceding
section without a clear message should not be dismayed. A central point of this
paper is that there are no simple conclusions to be drawn about the relationship
between agricultural liberalization and the evolution of commodity price
distributions. Although sectoral and economywide interventions of a preceding
eramay have resulted in widespread aggregate taxation of the agricultural
sector, policy reforms designed to remedy that situation do not immediately
generate unambiguously stimulative agricultural price signals.

In Madagascar, mean prices rose for rice, the staple crop, but fell for the
other four commodities with liberalization. Price variability fell for the two
nontraditional export crops (beans and maize), but rose for the traditional
export crop (potatoes), the nontradable (manioc) and the importable (rice). The
pre-reform upward trend in mean prices was substantially muted by liberaliza-
tion, if not erased. If policymakerslooked to liberalization for primarily for
higher and more stable real agricultural prices, the empirical evidence suggest
reforms were generally ineffective.

There are, however, a number of more encouraging signs.

Interseasonal differencesin real prices were uniformly reduced, in some cases
(beans, maize) quite substantially. Similar results emerge with respect to
gpatial variation in means and variances, which generally diminished with

liberalization. Furthermore, the first-order autocorrelation of prices increased
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considerably from the pre-reform period as demand or supply shocks were
better able to persist in a system not subject to parastatal intervention at fixed
prices.®

One prospective interpretation of these resultsis that state monopoly,
which had permitted price discrimination across spatially and temporally
distinct markets, gave way to private competition, in which prices are assured
to converge by profit-taking arbitrageurs. Given the manifest ineptitude of
Madagascar's agricultural parastatals and a good bit of evidence that imperfect
competition persists in privatized agricultural trade, ' this explanation is rather
incredible.

An alternative explanation might best be described as the paradox of
panseasonal and panterritorial pricing. This turns on the recognition that quasi-
panseasonal or quasi-panterritorial pricing can only occur under price
rationing.® Government systems of fixed pricing inevitably lead to quantity
rationing, since marketing boards will almost surely run out of storage or
transport capacity (thus limiting purchase volumes), or out of stocks (thus
limiting sales volumes) at some point, with such incidents more common the
less competent the organization. Moreover, the likelihood of parastatal pres-
ence varies enormously across regions, as the cost of maintaining a depot and
transport network seem to expand exponentially with geographic scope. *
Also, because of the urban concentration of bulk storage and banking facilities,

distance from central citiesis related positively to the probability of either the



24

local marketing board office becoming illiquid, driving producers to make spot
market sales below fixed prices, or its stocking out inventories, driving con-
sumers to make spot (parallel) market purchases above fixed prices. “° In
Madagascar, the state-controlled system of fixed prices, administered by
parastatal marketing boards vested with legal monopoly powers, was never able
to respond fully to the needs of consumers and producers throughout the island.
The geography of bureaucratic (in)activity thustied directly to spatial variation
in both the means and the variances of commodity prices.

The end of state control over agricultural marketing thus ended the
overlapping of quantity-rationed and price-rationed markets; markets are now
purely price-rationed. Where the government had been reasonably effectivein
controlling prices (as with manioc and rice), * liberalization resulted in ajump
in aggregate price variability (as reflected in the estimate constant terms of the
conditional variance equations), but a convergence of al regionstoward a
common central tendency and variance. In this process, prices moved by
considerably different amounts, and often opposing directions, for the same
commodity in different locales. Sharp regional variation in supply response
follows naturally. The discontinuation of state-administered pricing likely also
accounts for the observed dampening of the mean price trend estimates. Prior
to serious structural reforms there had been a series of substantial upward
adjustments to controlled agricultural prices, despite exceptionally weak

domestic demand. But once the central tendency in real prices was no longer
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set irrespective of demand conditions, there was no basis for continued growth
inreal pricesin arecessionary economy.

The government quickly tackled the rise in rice prices and their variabil-
ity that emerged as it fully freed domestic food markets by introducing arice
buffer stock, over the staunch objections of the World Bank. While the facility
suffered poor management and high costs that ultimately forced its
termination, *® the econometric evidence suggests that the buffer stock suc-
ceeded in dampening rice price variability. In fact, releases from the rice buffer
stock were negatively and statistically significantly correlated with conditional
variance in each of the commaodity price series, suggesting that consumer
substitution effects effectively transmitted the stabilization of a single commod-
ity price to interrelated commodity markets. “

Thereis no robust theoretical basis for confident prediction that agricul-
tural liberalization will generate stimulative shiftsin commodity price distribu-
tions. The empirical evidence Madagascar suggests there is no (even qualita-
tive) uniformity across subsectors to the effects of liberalization on either the
means or the variances of agricultural price distributions. The results vary
substantially by commodity, region and season. The evidence generally
suggests that liberalization reduced the absolute and relative magnitudes of
seasonal and spatial differences in the means and variances of commodity
prices. Theinterpretation of these results may be subject to reasonable dispute.

Some will take them as evidence of the rise of competitive markets performing
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necessary intertemporal and spatial arbitrage functions. Others will infer not
the emergence of competition but merely the abandonment of a quantity-
rationed state marketing system, which was inherently discriminatory across
space and time, in favor of a perhaps imperfect price-rationing system already

in existence in private, parallel markets.
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Table 1: Madagascar M acroeconomic I ndicators By Period

Neo-colonial Socialist Stabilization Liberaliza-
tion
Era Era Era Era
1960-72 1973-80 1981-85 1986-90
Annual averages (per cent)

Real GDP growth 3.7 0.7 -1.6 2.8
Real GDP growth

per capita 1.6 -1.9 -4.2 -0.3
GDP deflator growth 3.2 10.5 19.5 16.4
Current Acct” % GDP -1.3 -54 -8.6 -5.2
Gov't balance % GDP -0.5 -54 -6.5 -3.9
Gross domestic investment

% GDP 11.9 10.2 9.1 12.6
Real agricultural growth 14 11 1.31.9
Agricultural trade balance

% GDP 7.8 8.4 5.9 7.2

" after official transfers

Sources: Banque des Données de I'Etat, Inventaire Socio-Economique, 2
volumes (Antananarivo, 1988), Banque des Données de |'Etat,
Madagascar en Chiffres (Antananarivo, 1992), Frederic L. Pryor,
Income Distribution and Economic Development in M adagascar:

Some Historical Statistics (Washington: World Bank Discussion
Paper number 37, 1988), World Bank, Madagascar: Beyond
Stabilization to Sustainable Growth (Washington, 1991).
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Table 2: Descriptive Price Statistics By Period

Beans Maize Manioc Pota- Rice
toes
(real FM G, base January 1983)
Pre-Reform Period
(1983-1985)
Mean 470 195 109 268 238
Std. Dev. 31 32 17 16 45
Coeff. of Var. 0.07 0.17 0.16 0.06 0.19
Reform Period
(1986-1991)
Mean 388 150 96 193 253
Std. Dev. 45 49 29 37 59
Coeff. of Var. 0.12 0.32 0.30 0.19 0.23
Buffer Stock Period
(11/86-03/90)
Mean 408 140 92 193 243
Std. Dev. 31 35 26 27 40
Coeff. of Var. 0.08 0.25 0.28 0.14 0.17
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Table 3: ARCH-M Estimates of Real Dried Bean Prices

Pre-Reform Period

Liberalization Period

Mean Variance Mean Variance

Constant 226.3 (0.46) 8739 (0.07) 2239 (1.79) 4384 (1.21)
P, 0.05 (0.07) 4.48 (31.1) 0.93 (0.02) 4.55(804.1)
TREND 459 (0.59) 261 (0.95) 0.002 (0.08) -6.08(217.4)
ER 0.86 (0.25) -2.62 (38.2) 0.04 (0.01) -1.73(2357)
BP -0.21 (0.21) 0.02 (0.08)

BUF -1.18 (0.56) -0.34 (0.10)
STRIKE -1.96 (1.60) 0.09 (0.02)
d (risk term) 0.96 (16.0) 0.08 (0.28)

a, (ARCH term) 0.02 (14.3) 0.14(501.2)
Regional dummies:

Vakinankaratra -30.2 (2.77) 103.6 (0.03) -2.03 (1.64) -0.12 (0.01)
Fianarantsoa ~ 14.5 (2.78)  0.90 (0.02) -3.46 (1.62) -0.11 (0.01)
Mananjary 83.4 (2.71) -323.3 (0.28) -1.67 (1.74) -0.03 (0.01)
Farafangana  100.3 (2.79) -320.4 (0.02) 0.63 (1.65) -0.11 (0.02)
Ambat'zaka  100.7 (2.77) -267.1 (0.02) -0.67 (1.55) 0.90 (0.21)
Mahajanga 154.2 (3.49) -48.9 (0.00) 1.81 (1.52) -0.01 (0.11)
Antsohihy 80.6 (2.84) -126.7 (0.02) -2.39 (1.63) -0.08 (0.02)
Toliary -82.2 (3.40) 1254 (0.43) 452 (152) -0.05 (0.03)
Antsiranana 1309 (3.33) 67.4 (0.01) -341 (0.99) -0.06 (3.48)
Antalaha 188.0 (14.9) -536.7 (0.04) 1.05 (4.84) 0.21 (0.65)
Seasonal dummies:

Apr-Jun 86.2 (0.23) -472.7 (0.05) -2.17 (0.09) -0.14 (20.9
Jul-Sep 561 (0.21) 68.6 (0.02) 2.37 (0.88) 0.12 (19.0)
Oct-Dec 66.9 (0.23) -264.3 (0.03) -0.54 (0.32) 2.18 (0.77)
n 264 792

R? 0.81 0.97

(asymptotic standard errorsin parentheses)
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Table4: ARCH-M Estimates of Real M aize Prices

Pre-Reform Period

Liberalization Period

Mean Variance Mean Variance

Constant 46.8 (21.6) 1275 (0.80) 35.1 (3.90) 587.4 (3.24)
P, 0.43 (27.2) 5.90 (89.0) 0.90 (0.08) 5.83 (4.85)
TREND 16.6(106.9) 0.86 (1.18) -0.13 (0.06) -8.76(217.2)
ER -0.18 (4298) -3.66(426.1) 0.04 (0.08) -0.80 (43.3)
BP 1.48 (1658) 0.32 (0.15)

BUF -0.56 (0.61) -0.15 (0.04)
STRIKE -4.06 (1.78) 0.08 (0.01)
d (risk term) 0.36(564.2) 0.08 (31.6)

a, (ARCH term) 0.40 (75.2) 0.51 (15.5)
Regional dummies:

Fianarantsoa -76.1 (21.7) -0.12 (0.80) 258 (1.67) -0.14 (0.00)
Toamasina  -124.4 (0.33) 0.56 (0.01) 1.94 (1.52) -0.21 (0.02
Ambat'zaka -185.5 (0.13) 0.10 (0.01) 211 (1.61) -0.08 (0.01)
Mahgjanga -252.6 (0.30) 0.14 (0.01) 519 (1.27) -0.02 (0.05)
Antalaha -315.0 (0.25) -0.34 (0.01) 5.26 (3.86) 0.05 (3.24)
Seasonal dummies:

Apr-Jun -12.3 (24.5) -0.22 (0.17) -0.60 (0.27) 1.46 (0.10)
Jul-Sep -4.04 (48.2) -0.33 (0.85) 0.64 (0.83) 1.19 (0.31)
Oct-Dec 32.8 (0.22) 0.80 (0.03) -0.03 (168.6) 0.02 (41.6)
n 144 432

R? 0.53 0.87

(asymptotic standard errorsin parentheses)
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Table5: ARCH-M Estimates of Real Manioc Prices

Pre-Reform Period

Liberalization Period

M ean Variance M ean Variance

Constant 75.1 (2.14) 520.5 (0.28) 37.1 (3.75) 684.7 (2.38)
P 0.46 (0.08) 7.47 (20.1) 0.86 (0.06) 3.21(192.7)
TREND 5.18 (0.34) 4.12 (2.80) 0.33 (0.11) -2.70(164.7)
ER -0.02 (0.09) -1.99(155.1) 0.05 (0.10) -0.56 (1557)
BP -0.34 (0.23) -0.17 (0.12)

BUF -0.27 (0.43) -0.34 (0.10)
STRIKE -1.96 (1.60) -2.69 (0.75)
d (risk term) 0.16 (26.1) -0.20 (58.5)

a, (ARCH term) 0.46 (15.9) 0.52 (17.0)
Regional dummies:

ltasy -17.4 (1.32) -0.23 (0.05)  -1.17 (1.54) -0.03 (0.01)
Fianarantsoa  -27.0 (1.36) 0.11 (0.04) 0.10 (1.50) -0.03 (0.01)
Farafangana  -20.9 (2.01) 0.07 (0.01) -6.09 (1.44) -0.04 (0.01)
Toamasina -38.2 (2.14) 0.11 (0.01) -0.66 (0.85) -0.02 (0.41)
Ambat'zaka -55.8 (1.55) -0.01 (0.27) -6.50 (1.40) -0.04 (0.13)
Fenerive Est -58.7 (1.87) -0.03 (0.01) -2.73 (1.70) -0.02 (0.02)
Mahajanga -57.9 (2.18) -0.20 (0.01) -7.92 (1.59) 0.01 (0.02)
Antsohihy -74.7 (204) -0.10 (0.01) -11.20 (1.44) 0.00 (0.04)
Maintirano -86.2 (2.20) 0.00 (0.01) -8.22 (1.49) -0.05 (0.00)
Toliary -97.3 (2.66) 0.13 (0.01) -13.1 (1.34) -0.01 (0.02)
Antsiranana -52.2 (282) 0.12 (0.01) -21.8 (1.35) 0.02 (0.07)
Antalaha -103.6 (8.32) 0.09 (0.01) -35.8 (5.07) 0.02 (2.35)
Seasonal dummies:

Apr-Jdun 5.64 (1.49) 0.14 (0.05) -0.22 (197.8) -0.30(715.6)
Jul-Sep -0.98 (1.57) -0.10 (0.04) 0.18 (474.0) -0.38(661.9)
Oct-Dec 9.72 (0.04) 0.27 (0.04) 0.01 (183.3) -0.72(122.8)
n 312 936

R? 0.69 0.80

(asymptotic standard errorsin parentheses)
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Pre-Reform Period

Table6: ARCH-M Estimates of Real Potato Prices

Liberalization Period

Mean Variance Mean Variance

Constant 23.1 (5.28) 123.6 (0.09) 361 (6.06) 252.2 (6.37)
Py 0.59 (0.06) 2.04 (35.8) 0.93 (0.07) 2.61 (7.84)
TREND 5.41 (0.44) 0.33 (0.60) -0.04 (0.05) -3.66(439.7)
ER 0.24 (0.09) -2.64(163.5) 0.15 (0.07) -0.35 (38.9)
BP 0.06 (0.11) -0.01 (0.07)

BUF 0.27 (0.44) -0.61 (0.28)
STRIKE 0.38 (1.25) 0.17 (0.00)
d (risk term) 0.09 (0.40) 0.19 (31.5)

a, (ARCH term) 0.32 (4.52) 0.49 (9.11)
Regional dummies:

ltasy -3.40 (1.27) 0.07 (0.02) 532 (1.29) -0.63 (0.02)
Fianarantsoa  -14.0 (1.63) -0.22 (0.02) 448 (1.32) -0.01 (0.01)
Ambat'zaka 3.19 (1.79) 0.71 (0.01) 156 (1.39) -0.06 (0.02)
Mahajanga -1.24 (2.05) -0.25(0.005) 336 (1.30) -0.14 (0.02)
Antsohihy 22.7 (2.11) 0.26 (0.01) 473 (1.24) -0.38 (0.03)
Toliary 3.31 (2.16) 0.04 (0.01) 422 (1.15) -0.26 (0.04)
Morondava 33.3 (271) -0.24 (0.07) 6.88 (1.38) -0.14 (0.03)
Antsiranana 1.60 (3.73) -0.13 (0.01) 6.75 (1.11) -0.17 (0.08)
Antalaha 72.7 (7.07)  0.09(0.005) 6.20 (3.90) 0.79 (6.37)
Seasonal dummies:

Apr-Jun 13.2 (1.62) 1.16 (0.03) 0.17 (0.31) 1.39 (0.68)
Jul-Sep -2.86 (1.76) -0.25 (0.01) -0.13 (0.69) 2.42 (0.23)
Oct-Dec -3.84 (1.86) -0.45 (0.00) 0.06 (2.03) 2.07 (0.24)
n 240 720

R? 0.92 0.96

(asymptotic standard errorsin parentheses)
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Table7: ARCH-M Estimates of Real Milled Rice Prices

Pre-Reform Period

Liberalization Period

M ean Variance M ean Variance

Constant 65.0 (7.99) 894.0 (1.42) 92.2 (12.1) 1364 (0.18)
P 0.73 (0.02) 3.76(312.7) 0.95 (0.07) 5.12 (7.75)
TREND 8.45 (0.26) 16.5 (5.73) 0.27 (0.14) -8.19 (13.0)
ER 0.22 (0.05) 12.40 (8.27) 0.03 (0.11) -1.79 (35.4)
BP -0.48 (0.18) -0.03 (0.12)

BUF -2.67 (0.57) -3.94 (0.06)
STRIKE 12.4 (1.79)  0.07 (0.02)
d (risk term) -0.19(308.6) -0.72 (35.0)

a, (ARCH term) 0.44 (24.5) 0.01(400.3)
Regional dummies:

Vakinankaratra -11.7 (1.47) -443.6 (1.42) 2.64 (2.08) -0.03 (0.01)
Itasy -38.3 (2.22) -96.0 (0.01) -2.08 (2.09) 0.00 (0.09)
Fianarantsoa  -54.8 (2.04) -355.5 (2.04) -0.53 (2.05) -0.11 (0.02)
Mananjary -67.0 (2.37) 67.8 (9.34) -3.53 (2.01) 2.01 (0.06)
Farafangana  -77.7 (2.39) -99.0 (2.10) -4.71 (3.07) 29.4 (0.00)
Toamasina -95.1 (2.75) 575.9 (14.9) -4.39 (1.05) -0.02 (0.01)
Ambat'zaka -124.0 (2.92) 1701 (0.01) -5.30 (2.40) 5.04 (0.03)
Fenerive Est -114.8 (2.95) 1021 (0.01) -8.95 (1.10)  6.11 (0.01)
Mahajanga  -163.5 (0.28) -252.1 (0.01) -6.73 (2.01) -0.02 (0.00)
Antsohihy -197.0 (1.87) -479.2 (0.26) -7.74 (1.98) 37.9 (0.21)
Maintirano -215.0 (2.05) -390.6 (0.19) -149 (1.90) 21.4 (0.25)
Toliary -209.1 (2.46) -110.1 (0.02) -12.3 (412 -0.29 (0.04)
Taolagnaro  -227.2 (2.65) 24.0 (0.00) -10.7 (1.96) -0.20 (0.03)
Morondava -256.4 (2.36) -517.0 (0.00) -17.0 (1.94) 24.6 (0.01)
Antsiranana -246.0 (3.00) -12.7 (0.01) -18.1 (1.90) -0.01 (0.02
Antalaha -282.2 (0.02) -131.4 (0.10)  -14.7 (0.01)  77.4 (1.85)
Seasonal dummies:

Apr-Jun -16.9 (7.85) -38.4 (1.42) -2.12 (30.4) -0.47(106.5)
Jul-Sep -1.58 (0.49) 78.5 (0.03) -0.57 (0.42) -0.41 (61.9)
Oct-Dec 4.06 (0.44) 141.7 (0.21) -0.38 (82.9) -0.45(100.2)
n 612 1224

R? 0.69 0.93

(asymptotic standard errorsin parentheses)
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Table 8: Relative Risk Premia

Period Beans Maize Manioc Potatoes

Pre-Reform .06 .06 .03 .01
Liberalization .01 .02 -.06 .04




35

Table9: Estimated Elasticities of M ean Prices

Beans Maize Manioc Potatoes Rice

With respect to the real exchange rate :

Pre-Reform 0.88* -0.44 -0.09 0.43* 0.44*
Liberalization 0.06* 0.16 0.32 0.48* 0.07

With respect to the border parity price :

Pre-Reform -0.10 0.49 -0.17 0.04 -0.24
Liberalization 0.02 0.13* -0.18 -0.01 -0.02

* Statistically significant at the five percent level.
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Figurel: Rice, Manioc and Maize Prices
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Figure 2: Beansand Potatoes Prices
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