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ABSTRACT
LIBERALIZATION OF AGRICULTURAL PRICING POLICIES IN MALAWI: A
MULTI-MARKET ANALYSIS OF THE IMPACT ON SMALLHOLDER
AGRICULTURAL PRODUCTION, GOVERNMENT BUDGET DEFICITS, AND
HOUSEHOLD WELFARE
By

Leonidas Murembya

The Malawian agricultural sector is divided into a rapidly growing estate sector and
a stagnant smallholder sector. More than eighty percent of the rural population in Malawi
live in the smallholder sector. Because of the importance of agriculture in the Malawian
economy (around 37 percent of GDP and 85 percent of export earnings and employment, in
1993), the government has been active in the pricing policies of agricultural inputs and
outputs. Because of the availability of data, the current study is limited to the smallholder
sector. It looks at three major issues that surround pricing policies in the smallholder
agriculture:
1) The government has set the producer price of maize above its import parity price; at the
same time, it has set the maize consumer price below its import parity price. The official
objective is to discourage external trade on this crop for food security and self-sufficiency
reasons.
2) The prices of smallholder export crops (mainly tobacco) were set below the export parity

prices. This is a tax on the smallholder export production.
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3) Fertilizer prices offered to smallholder farmers by the government were below the
import parity price and the private market prices. This is a subsidy on the procurement
prices of fertilizer to smallholder farmers.

Simulation results indicate that the elimination of the subsidy on both the producer
and consumer prices of maize alone leads to a decrease in the production of that
commodity, while increasing the production of tobacco—the main cash crop. The overall
per-capita income decreases. The median household is worse off as production of maize
decreases and its consumer price increases, despite the fact that labor income for landless
households increases with the policy change. The government deficit decreases, because of
the elimination of the maize double subsidy. These effects are magnified when some
proportion of the maize consumed in Malawi is imported. However, household welfare
improves, instead of worsening, as imported maize becomes available for consumption.

The simultaneous elimination of fertilizer and maize subsidies, and of the tax on
smallholder tobacco production leads to a mild increase in maize production, while
production of tobacco increases greatly. The government budget deficits from agricultural
operations are perfectly eliminated and households are better off after policy change,
because of the resulting increase in the production of maize (the main staple crop) and
tobacco (the main cash crop), which, in return, leads to an increase in the household’s

income.
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CHAPTER 1: INTRODUCTION

The central focus of the current study is the problem of agricultural price controls in
Malawi. The goal is to examine the impact of loosening such controls on the agricultural
production in the smallholder subsector, on the government budget deficit, and on household

welfare.

1.1. The Practice of Price-Control Policy in the Malawian Agricultural Sector

Since their independence, Sub-Saharan African countries, in general, and Malawi, in
particular, have systematically set official prices of agricultural outputs and inputs over a
long period of time. The objectives of setting output prices vary from a country to another,
but in principle such a policy is to encourage production of some crops relative to others,
based on their respective contributions to the national food security and/or to the income of
the population. Another objective, linked with the latter, is to ensure self-sufficiency of
production of specific crops (rice in Senegal, maize in Malawi, etc.).

In Malawi, prices of agricultural output were set by the government for diverse
reasons. Among those motives, one can cite the to increase rural incomes, to diversify crop
production, to expand exports, and to enhance food security and production self-sufficiency
(Graeme (1994), p. 17.). For instance, the maize producer price is set above its import parity

price, while its consumer price is set below the import parity price. The objective of this
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maize pricing policy is to protect local farmers from external competition. Concerning input
prices, the most important action undertaken by most Sub-Saharan countries and which the
current study emphasizes, is of subsidizing fertilizer prices. These subsidies are offered for
diverse reasons. Dalrymple (1975, pp. 4-8) identifies some of those reasons. Fertilizer
subsidies are offered to:

i) encourage farmers to use fertilizer and thereby expand total production;

ii) offset the fact that fertilizer prices are often too high relative to the income level of the
group of population that needs to be helped (smallholder farmers in the case of Malawi).

iti) expand the domestic market for fertilizer and allow for the establishment of fertilizer
manufacturing, on the assumption that fertilizer production exhibits economies of scale;

iv) specific to West Africa, to offset the high export taxes which are charged on export crops
for which the fertilizer are used. This policy of financing distortionary subsidies by
distortionary taxes is not optimal; it would be better to simply cut down tax rates.

Fertilizer subsidies can be direct (involving a government payment to some group in
the fertilizer production and marketing chain) and/or indirect (such as a subsidy on fertilizer
transport, low interest rates on fertilizer loans, exchange rate policy, etc.)

In Malawi, there is no domestic production of fertilizer. A fertilizer subsidy was
instituted to mitigate the effects of high transport costs and of exchange rate devaluation.
Indeed, "while international prices of Malawi's most important fertilizers leveled off, or even
declined, in dollar terms, their prices expressed in domestic currency tripled between 1982

and 1992, and the costs of ocean freight doubled. At the same time, transport costs from port
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to farmer rose very rapidly (probably also tripling over the decade) as transport routes
lengthened with the war in Mozambique" (Graeme, 1994).

Revenues to finance the fertilizer subsidy came from taxes on smallholder exports
(mainly tobacco). The Government was indirectly taxing smallholders by paying them, for
their export crops, a price below the world-market price. Note that, at the same time, large
estate producers were not subject to this tax, since they were selling their export products at
the world-market prices through auction floors.

Briefly, the current study looks at three major agricultural pricing policies: 1) The
government has set the producer price of maize above its import parity price (IPP); this is an
implicit subsidy on the maize producer price. At the same time, the government of Malawi
has set the maize consumer price below its IPP; this is a subsidy on the maize consumer
price. The official explanation of this double subsidy is to discourage external trade on this
crop for food security and self-sufficiency reasons. However, the real explanation for this
policy may have more to do with public-choice concerns; 2) The government of Malawi has
set prices of smallholder tobacco (the main cash crop, primarily exported) below the export
parity prices. This is a tax on smallholder tobacco production; and 3) Fertilizer prices
offered to smallholder farmers by the government were below the import parity prices and
the private market prices. This is a subsidy on the fertilizer procurement price.

In the early 1980s, many Sub-Saharan African countries, including Malawi, adopted

economic structural adjustment programs in the attempt to boost the slow growth of their
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agricultural sector. However, there is lack of information on the magnitude and the direction
of changes in the farmers’ behavior towards various policy alternatives (World Bank, 1994).

These structural adjustment programs proposed that fertilizer subsidies be eliminated
and that agricultural output prices be liberalized.

Nevertheless, the elimination of fertilizer subsidies and liberalization of agricultural
output prices in Malawi raises controversial issues among economists and policy-makers.
Concerning the fertilizer subsidy, there is no common agreement to what effects this policy is
going to have on the Malawian economy (increase or decrease of the production of some
crops, of the government budget deficit, and of the smallholder farmers' income and
welfare?).

With regard to output pricing policies, the Malawian agricultural policy discourages
smallholders from growing cash crops such as tobacco by offering favorable marketing
arrangements to large estates, by imposing restrictions on crops that smallholders can legally
grow, and by taxing heavily those export crops that smallholders have been permitted to
produce, in contrast to the treatment of estate producers (Sahn, (1992)). Does the import and
export parity pricing of smallholder maize and tobacco increase the smallholder production
and welfare? Does it decrease the government budget deficits?

The current study aims to bring some answers to the above questions.
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1.2. Actual Facts about the Agricultural Pricing Policies in Malawi

Some facts emerge from the existing literature: On one hand, frequent price revisions
conducted by the Malawian government in the 1980s did not result in an increase of
agricultural productivity, but only in substitution between production of crops (Mtawali,
[1993], p.161). The overall effects of liberalization of these prices is still unknown. On the
other hand, fertilizer sales have continued to rise in the face of substantial increases in their
official prices, but may have been diverted outside the smallholder sector to larger estates.
Indeed, from 1980 to 1991, fertilizer sales increased from 49,000 to 107,000 tons. It is
during that same period that prices of fertilizer and transport costs from port to farmer in
domestic currency almost tripled (Graeme, [1994], p. 3). This may reflect the fact that
some supply constraints have been relaxed, especially by increase in donor aid to relieve
foreign exchange shortages and therefore, to release fertilizer quantity rationing. It may also
be due to the fact that fertilizer use on non-food crops may have increased at the expense of
maize, or to the fact that there has been greater leakage to estate sector; the hypothesis of
relaxation of supply constraints (better credit access, better technology complementary to
fertilizer use) is also plausible’. For example, the fall in fertilizer sales registered in 1993/94
was due to a credit recovery crisis; and even though fertilizer cash sales increased by 40

percent, it was insufficient to compensate the loss in credit sales (Conroy, 1994). This has

' The issues of agricultural financial credits and technology will not be addressed in the
current study. Their inclusion may constitute an extension to the study for future
researches.
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been found to be the case in other African countries. For example, a study on fertilizer use in
Senegal (Auserehl, 1988) concluded that the revenue from cash-crops and availability of
subsidized credits (e.g., low-interest credits) seem to explain much the demand for fertilizer

by smallholders.

1.3. Objectives of the Study

Questions are still unanswered with regard to the agricultural pricing policy in
Malawi and its impacts on agricultural production, government budget, and household
income and welfare:

What are the effects of the subsidy removal, and of the output import and export
parity pricing policy on
1) the production of maize?
i1) the production of other crops that are substitutes for maize in production

and/or consumption (rice, tobacco, groundnut, sorghum, millet, cotton,

etc.)?

iii)  on household welfare; and
vi) on the government budget deficit?
The specific issues to be addressed in the current study are:

1) to understand the current agricultural pricing policies in Malawi;




2)

3)

4)

5)

7

to characterize the demand structures of the rural and urban
Malawi, in order to better capture the impact of diverse policies
mentioned above on the welfare of households;

to characterize the smallholder farming system in order to
understand the impact of the above policies on agricultural
production,

to understand the government budget deficits associated with
agricultural policies, through procurements provided to
smallholder farmers by the Agricultural Development and
Marketing Corporation (ADMARC) and the Smallholder Farmers
Fertilizer Revolving Fund of Malawi (SFFRFM);

to make policy and research recommendations based on the

findings of the study to appropriate institutions.



1.4. Related Researches

The closest studies to the current analysis, in terms of objectives and methodologies
of research, are those of Harrigan (1990) and of Kirchner et al. (1985).

The study of Harrigan follows a partial equilibrium analysis and thus ignores the
links between markets through cross-price elasticities of demand and supply. It also ignores
the issues of income distribution and welfare of different categories of the population.

The objectives of Harrigan’s study were to assess the achievements of Malawi’s
smallholder pricing policy. In particular, the study aimed to evaluate "the World Bank'
prescriptions for smallholder pricing policy under the auspices of Malawi's three Structural
Adjustment Loans (SALs) during the 1980s." The study concluded:

The Bank placed excessive emphasis on the removal of the price distortions, via
adoptions of the import/export parity price criterion, while failing to pay adequate
attention to the sequencing of policy reforms and conflicts between policy objectives. As
a result, pricing decisions, although achieving some of the stated objectives of
government policy, such as the build-up of a strategic food reserves, failed to achieve
other goals, namely, a significant diversification of smallholder agriculture and a major
increase in smallholder contribution to agricultural export revenues.

The study of Kirchner et al. follows, like the current study, a general equilibrium
analysis. It includes the smallholder as well as the estate sectors. It shows that

adjustments in the maize pricing that reduce unsalable maize surpluses substantially
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improve both parastatal (public enterprises) cash-flow and balance of payments.
Movements of fertilizer and export crop prices toward their parity values are also
demonstrated to result in improvement in most of policy objectives.

The current study improves upon the previous studies by first updating the
agricultural pricing issues in Malawi. And second, especially with regard to the study of
Kirchner et al., the current study is limited to the smallholder sector. It also uses a
different specification of the production structures in the smallholder sector; and finally,
the current study uses different sets of data and different parameter estimation techniques
(calibration and econometrics).

.

1.5. Organization of the Study

The study is organized as follows: Chapter 2 provides a synopsis of the economic
structure and macroeconomic policies in Malawi. In chapter 3, I present the agricultural
pricing policies of Malawi. Chapter 4 presents the methodology used in the current
analysis. Chapter S provides a description of the data to be used in the study as well as
the estimation and specification of the model's parameters. Chapter 6 presents and
discusses the simulation results of the model and chapter 7 is a summary of findings and

conclusions, as well as propositions for future researches.
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CHAPTER 2. MACROECONOMIC STRUCTURE AND AGRICULTURAL

POLICIES IN MALAWI

This chapter provides a synopsis of the economic structure and macroeconomic
policies of Malawi. It gives an overview of the macroeconomic performance and
illustrates the need for better formulation of agricultural pricing policies in Malawi. The
idea is to help understand the research objectives and design, and to provide a broad

context in which the study is situated.

2.1. An overview of the economic structure of Malawi.

Malawi is a small, poor, landlocked Sub-Saharan African country (see maps in
appendix 1). It got independence, in 1964, from Britain. The country has no exploitable
mineral resources and so, it was treated as a labor reserve for the South African mines.

Malawi's economy depends heavily on the agricultural sector. In 1993, this sector

represents on the average, 37 percent of GDP.

Agriculture contributes to over 85 percent of export eamings, with tobacco

representing over 74 percent of the total export eamings.

10
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Between 1964 and 1979, the Malawian economy maintained a strong upward
trend: The growth rates of GDP, evaluated at market prices, averaged 5 percent. The
World Bank and the International Monetary Fund (IMF) presented the country as the best
performance amongst small landlocked countries and as one of the examples of
successfully adopting their policy prescriptions. However, some analysts feel that this
claim of success exaggerates the strengths while ignoring the weaknesses (Kydd and
Chriastiansen, 1982 and Lele, 1989, pp. 4-5), namely the distribution issues were not
optimal. This claim became clear between 1979 and 1982; time when the GDP growth
reached a standstill. .

Indeed, the GDP in 1978 market prices has known a negative growth rate since
that year until 1982, and reached its 1978 level only in 1984. The government budget
deficit has been growing over the time-period of 1978-88.

During this period (1978-88), besides the second oil shock in 1979, Malawi has
been subject to numerous other external shocks:

1) A shard decline in the external terms of trade of tobacco (the country's main
source of export earnings), a drought, and historically high interest rates in international
financial markets resulted in growing bankruptcies of tobacco estate and an increase in
the current account deficit and the debt service ratio.

2) Because of the war in Mozambique, external costs of transport were raised

close to 20 percent of the value of exports and 3 percent of GDP by 1984. By mid-1988,
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the influx of refugees from Mozambique was estimated to 6 percent of the Malawian
population (Malawi Government, Series of Economic Reports).

All these structural imbalances lead the Malawian government to restore
macroeconomic balances through a structural adjustment program since 1981. The
conditions to the three structural adjustment loans (SALs) by World Bank and other
donors (Japan, USAID, Germany) were to improve the balance of payments, to cut the
budget deficit and give market mechanisms greater importance in determining prices,
wages, resource allocation, and the structure of production. Specifically, the adjustment
program proposed to raise producer prices for smallholders, eliminate consumer
subsidies, and fertilizer subsidies, adjust exchange and interest rates, charge higher fees
for public utilities and services, cut and reorient public expenditure away from transport
and government buildings, toward agriculture, health, education and housing, to
restructure and improve management of parastatals including liberalization of the grain
market and divestiture of public holding companies owned and operated by Malawi's
elite.

The impact of the structural adjustment program on the key macro-economic
variables has been mixed.

At a macroeconomic level, during 1983 - 1985, GDP at market prices grew at 4
percent below zero. Between 1985 and 1987, there was another decline; the economy

picked up in 1988. In 1992, "real GDP in 1978 market prices declined by 7.9 percent
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compared to a growth rate of 7.8 percent in 1991, mainly due to short-fall in small-scale
agricultural production arising from the drought" (Malawi government, 1993, p. 4).

Always as a result of the adjustment program, the Malawi's current account
deficit as a percentage of GDP fell in 1980 (though rising again in 1983). In 1990 - 1992,
the Malawian current account ran into a surplus, but plunged into a deficit of MK505.5
million in 1993, after the agricultural crisis in the same year.

The budget deficit as a percentage of GDP fell on the period 1981-198S;
however, the decline of tobacco prices in 1985/86 and the influx of refugees at the same
period raised again the current account and the government budget deficits (Lele, 1989).
Between 1991 and 1993, the deficit in the government budget increased from MK328
million to MK 848 million (6.48 percent to 9.36 percent of total GDP at market prices).
Investment as a ratio of GDP declined in the same period. Inflation reached an all-time
high rate of 31.4 percent in 1988, but fell to 15.7 percent in 1989 due to availability of
goods under the import and industrial liberalization schemes that were part of structural
adjustment program; inflation rate was 11.5 percent in 1990 and 11.9 percent in 1991.
Interest rates charged by commercial banks for their lending were deregulated in July,
1987, and rose from their former level of 19 percent to 23 percent before falling back to
20 percent in 1990 and 1991(Malawi government 1993, p. 21). The driving forces
behind these high rates of inflation and interest are the rapidly increasing money supply
as well as repeated devaluation of the domestic currency. A major reason for the

expansion of money supply in Malawi was the rapid increase in public sector credit to
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finance large budget deficits, including borrowing from commercial banks to address the
serious financial problems of ADMARC (Graeme, G., 1994, p. 5). These poor
economic performance combined with high population growth (3.3 percent), lead to a
forecast of no per capita GDP growth between 1993 to 1996 (Malawi government 1993,
p. 21).

At the sectoral level, there is a lack of supply response to the SAP. By 1987,
estate production had not regained its 1983 peak; smallholder production showed a
similar lack of aggregate production response. Changes in relative producer prices
induced by SALs simply resulted in shifts gmong crops, and real per capita GDP took a

sharp plunge from 1985 to 1988 (Malawi government 1993, p. 21).
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2.2. Agricultural Policies

The Malawian agriculture in the 1970s has grown at a greater rate than the
growth rate of the population (Mtawali , 1993, p.155). This sector is characterized by a
dualistic structure: A rapidly growing estate sector accounting for the major part of the
Malawian agricultural growth and an almost stagnant smallholder sector living in
extreme poverty. However, the latter is the main employer of the rural labor force (2.1
million in 1987). Off-farm employment within the smallholder sector is dominated by
ganyu (casual, seasonal) labor which coungs for about 70 to 80 percent of rural labor
(Livingston, et al., 1993, p. 44). Wage rates are highly variable; they are not determined
with reference to minimum wage legislation and are below the minimum wage, except
during peak-labor-demand seasons. Labor demand is highly seasonal: Seventy percent of
smallholders hire some labor every year, but most do so for very short periods. Only 5
percent of the total labor force is supplied by hired labor (World Bank, 1994, Vol. II, p.
14).

There exist quite large variations in the estimates of non-farm employment in
Malawi, from different studies. A most recent study (Daniels, et al., 1993) estimates that
21 percent of the population 15 years old and above (i.e., more than one million) is
engaged in non-farm activities, namely in Micro, Small, and Medium Enterprises
(MSMEs). The same study concludes that approximately two-thirds of MSMEs

contwribute 50 percent or more to household income in urban and rural areas.
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The cause behind the high performance of the estate sector was a deliberate
policy to promote large-estate production of high-value crops such as tea, sugar, and
burley and flue-cured tobacco. This policy emanated from a mistrust of the capacity of
smallholder farmers to grow and handle export crops, and from a need to use the profits
from estate production to reward political allies and create a support base (Ngwira, 1994,

p. 14).

With regards to the overall performance of agricultural sector in general terms,
from 1980 to 1991, agricultural GDP grew at 3.4 percent a year, about the same rate as
the rural population. In two of the three years following this period, the agricultural
sector has experienced negative growth rates, largely due to two major droughts in 1992
and 1994 (World Bank, 1994 . vol. I, p. 3).

Since the early 1980s, the dualistic structure of Malawian agriculture has
diminished because 1) some of the better-off smallholders moved into the estate sector,
and ii) the expansion of smallholder access to burley tobacco production. However, the
gap between the two subsectors is still substantial. From 1980 to 1991, the estate sector
GDP grew at an annual average rate of 9.4 percent, and the smallholder GDP grew at
only 1.5 percent (World Bank, 1994, Vol. I, p. 3). Real agricultural output (in 1978
prices) rose by 53.4 percent in 1993 compared to a decline of 25.1 percent in 1992
(GOM, 1994, Table 2.1, p. 3). This performance is mainly due to an improvement in the
smallholder production, attributable to favorable weather in 1993. Due to a credit crisis

to smallholders in 1994, the agricultural production has declined.
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2.2.1. The Smallholder Sector

2.2.1.1. General Development Policy

Right after independence, the policy to smallholder agricultural development was
based on the transformation approach. Between 1965 and 1969, the government realized
that the efforts to develop agriculture without concerted programs would not achieve
much. It then reoriented its policy toward concentration on promising regions.

Four projects were established which followed the integrated intensive package
approach, the first of its kind to be financed by the World Bank (Lele, 1975). The
primary objective of these projects was to construct roads and social services as well as
to provide extension and credit and marketing services. Emphasized crops were cotton,
groundnut, and rice. However, the efforts proved to be too expensive and the yields did
not increase as projected. The government adopted a new approach, the National Rural
Development Program (NRDP). The emphasis was then placed on credit provision,
extension and marketing services.

Today, the agricultural field services of the Ministry of Agriculture (MOA) are
organized into eight Agricultural Development Divisions (ADD). These are Karonga
and Mzuzu in the North; Kasungu, Lilongwe, and Salima in the Central Region, and

Machinga, Blantyre, and Ngabu in the South. Each ADD is divided into two to five
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Rural Development Projects (RDP); each RDP is divided into Extension Planning Areas
(EPA) which, in turn, are divided into Sections.

There exist other important institutional support provided by the Malawian
government to support smallholder farmers; among others’, the Agricultural
Development and Marketing Corporation (ADMARC) and the Smallholder Farmers
Fertilizer Revolving Fund of Malawi (SFFRFM) are worth to be emphasized here.
ADMARC is responsible for distributing fertilizer and hybrid, composite and improved
local varieties of seed to smallholder farmers; it also manages the country's strategic
reserves of maize, and it markets strategic crops based on ceiling and floor prices.
ADMARC had monopoly on purchase of all smallholder produce until 1987.

ADMARC also had monopoly over retailing fertilizer and a great portion of
hybrid and composite seed sales to smallholder farmers. The system has been liberalized
since the 1994/95 agricultural season.

Since 1987, the Malawian government has allowed private traders in the
smallholder market. Mtwali (1993, Table 7.3, p. 163) reports that in 1988, 144 private

traders were registered; in 1991, that number had increased to 610.

2 There also exist the Malawi Rural Finance Company, and the Malawi Mudzi Fund Trust, which

provides financial credit to smallholder farmers and to resource-poor individuals for non-farm
enterprises. These two institutions replaced the Smallholder Agricultural Credit Administration
(SACA), which collapsed in 1993, with debts of MK800 million (for more details, see Benson,
1995 and 1996).






19

The SFFRFM is a part of the ADMARC. It is responsible for procuring fertilizers
required by smallholders, for managing the fertilizer buffer stock and facilitating the
distribution of fertilizer provided under commodity aid agreements.

Apart from this administrative support to the smallholder sector, the Malawian
macro-economic and sectoral policies have not favored this sector as compared to the
estate sector. Smallholder producers have been conducting their commercial transactions
through a middle market composed by public enterprises (e.g., Smallholder Farmers
Fertilizer Revolving Fund of Malawi (SFFRFM), and the Agricultural Development and
Marketing Corporation (ADMARC)) for both inputs and outputs. However, large estates
were allowed to operate on final markets. Public enterprises offered smallholders lower
producer prices than those prevailing on the final markets for the export crops (mainly

tobacco).
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2.2.1.2. Development Constraints and Proposition of Solutions

A. Land

Productivity and growth of the smallholder sector are limited by the scarcity of
cultivable land relative to population. Because of demographic pressure’, farmers have
been forced to abandon their fallow periods and to expand their cultivation to marginal,
less fertile soils. Also, because of this demographic problem together with the non-
availability (or non-intensive use) of inorganic fertilizer, the soil fertility has been
declining through time.

The Land Resources Evaluation Project (LREP) has estimated that 0.25 million
hectares of cultivable land in the customary.sector is not being used. Moreover, 0.6
million hectares of public land is suitable for agriculture. However, these estimates may
be misleading: The cultivation of this "unused" land involves considerate availability of
labor and capital. But, we know that these factors constitute the main constraints to the
smallholder agriculture. The utilization of public land, especially forest may bear
greater social costs than the private costs due to externalities associated with such lands.

In addition, about 90 percent of the land has been classified under the LREP as suitable

3 In 1993, the Malawian total population was estimated at 9,575,000. At the same time, the arable
land was estimated at 5,601,600 hectares (Government of Malawi, 1993 Annual Bulletin, table
1.1&14,p. 1&4).
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or marginally suitable for agriculture in the southem and central regions of the country is
already cropped or under short fallow (World Bank, 1994, Vol. 11, p. 43).

Another problem associated with land is its degradation from soil erosion , soil
fertility decline, and woodland and rangeland depletion.

The solutions to the above problems involve increasing agricultural cultivation on
unutilized and/or public land and countering soil degradation by, for instance, use of

high-analysis inorganic fertilizers and anti-erosion techniques.

B. Other Agricultural Inputs

Given the land and soil degradation constraints, smallholder farmers need to
intensify their production with improved agricultural inputs, such as inorganic fertilizer
and hybrid seed. The sales, by ADMARC, of nitrogen to smallholders increased by an
average of 19.4 percent per annum between 1980 and 1991. Phosphate sales increased
by 46.2 percent per annum over the same period. Sales of hybrid seed increased by an
average of 11.4 percent per annum over the decade (Government of Malawi, the Ministry
of Agriculture, 1995).

As a result of this growth in use of improved inputs, the area of land planted with
hybrid maize, as a proportion of the total maize area rose from about 3 percent in 1986-

87 to nearly 25 percent in 1992-93. The average maize yields rose from about 1000
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kgs/ha in 1986-87 to about 1,500 kgs/ha in 1992-93. One can notice that this is a
significant development keeping in mind that about 80 percent of smallholder land is
planted with maize (World Bank, 1994, Vol. II, Table 4.1, p. 48).

Numerous constraints to the improved input intake by the smallholder sector
exist. On the supply side, due to the SFFRFM low capacity of import, currency
devaluation, budgetary constraints, fertilizer subsidies, inflation, and increased transport
costs, fertilizer supplies are inadequate. In addition, inefficient geographical distribution
of available supplies has exacerbated the supply constraints.

On the demand side, the lack of resources is the most common reason for
smallholder farmers' non-utilization of fertilizer and/or hybrid seed (Peters, 1992). Of
course, the increase of the prices of improved inputs(inorganic fertilizers and hybrid
seeds) lead to reduction in the intake of those input by smallholder farmers. In 1993-94,
the government liberalized the import and domestic distribution of fertilizers and the
production and marketing of hybrid seed. "However, given the undeveloped status of the
private agricultural marketing sector, together with foreign exchange and capital
constraints, it is unlikely that donor support of the liberalization process would greatly
help the sector to realize its full benefits (World Bank, 1994, Vol. II, p. 52). Constraints
related to the pricing system of agricultural commodities will be exposed in a separate
chapter.
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2.3. Conclusions

Globally, the Malawian economy maintained a steady growth (in terms of GDP)
from 1964 to 1979. From 1979 to 1987, the growth rate was negative; but, the economy
picked up again in 1988.

In the 1970s, the Malawian agricultural sector grew faster than the rate of
population growth. From 1980 to 1991, it grew at the same rate as the population growth
(3.4 percent). During the period of 1992 t01994, the overall Malawian agriculture
experienced negative growth, due to two major droughts in 1992 and 1994. One must
note that most of the agricultural growth was in the estate sector, while the smallholder
sector stayed stagnant.

Because of population pressure on the available smallholder cultivable land and
because of problems associated with soil degradation, the Malawian government has
undertaken policies aimed to incite smallholder farmers to use inorganic fertilizer, in
order to increase production of key crops such as maize. These policies included
controls of maize price (producer and consumer), and fertilizer price subsidy. The
government of Malawi has instituted a tax on the smallholder production of tobacco in
order to raise enough money to sustain the subsidies mentioned above.

Price controls and subsidies lead to inefficiencies in the economy (misallocation of

resources, reduction in household welfare, etc.). The IMF and the World Bank’s
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economic adjustment programs have proposed that such policies (price controls,
subsidies, and taxes) be eliminated.
In the next chapter, I will give an overview of the Malawian agricultural pricing

policies.
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CHAPTER 3. AGRICULTURAL INPUT AND OUTPUT PRICING

POLICIES

3.1. Agricultural output pricing policy

Before the first Structural Adjustment Loan (SAL) in 1981, agricultural output
pricing policy was oriented toward food security objectives and was aimed at increasing
marketed surpluses of maize. For this matter, the Malawian government fixed the
official maize producer price at a level slightly higher than its import parity price. At the
same time, the Malawian government offered a consumer price of maize, which was
below its import parity price. This means that the ADMARC was losing revenues on two
accounts: through a higher producer price (purchase price) and a lower consumer
(selling) price. Sahn, DavidE. etal. (1990) shows that, if compared to the ADMARC
break-even price, the maize official consumer price has been, in real terms, from
MK15.35 to MK62.28 per metric ton higher between 1980 and 1988. From table 3.1,
below, one can see that, compared to the Blantyre private market price, the maize
ADMARC consumer price (nominal) was 11 tambala/kg lower in 1989; it was 8

tambala/kg in 1992.

25
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Table 3.1. Market and ADMARC Maize Consumer Prices 1988-1993 (Tambala/Kg)

1988

&
S)

M
25
31
29
27
24
34
28
33

PEEEFLZE

A

24
24
24
24
24
24
24
24

1989

M

35
29
30
34
32
32
33
31

A

24
24
24
24
24
24
24
24

1990

M

40
33
32
39
37
40
42
41

A

26
26
26
26
26
26
26
26

1991

M

50
33
31
47
36
39
49
45

A

39
39
39
39
39
39
39
39

1992

M

58
40
39
60
40
50
63
60

A

50
50
50
50
50
50
50
50

1993

M

112
66
60
82
76
65
74
70

>

64.8
64.8
64.8
64.8
64.8
648
64.8
648

Notes: M = Market Price

A = ADMARC price
BL, KR, KS, LL, M, MZ, SL, and SH stand for Blantyre, Karonga,
Kasungu, Lilongwe, Machinga, Mzuzu, Salima, and Shire valley ADDs,

respectively.

Source: 1) Government of Malawi, “Malawi Market Prices 1988 - 1993;

2) Graeme, Graeme W., 1994, Table 7, p. 43.

ADMARC provided the subsidy on maize consumer price by revenues raised

from taxes on smallhoder export crops. Smallholder export crop producers were taxed

both directly because ADMARC's prices were below world prices and indirectly by an

overvalued exchange rate* (Scarborough, 1993, p. 5).

Table 3.2, below, shows that the ADMARC producer prices for tobacco were

below its world price (EPP) between 1985 and 1991. For example, in 1985, the tax on

*  The issues of the exchange rate overvaluation are not included in the current study.
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smallholder burley tobacco was 71.9 percent of the world-market price. It was 77.2

percent in 1990.

Table 3.2. Smaliholder Tobacco Producer Nominal Price (Tambala/Kg)
NDDF SDDF Sun/Air Oriental Flue-Cured Burley
Year w A w A w A W A W A v A
1985 1515 1020 952 815 1066 846 NA 99 NA 2375 1816 Sl
1986 2258 1015 1726 715 1704 807 NA 921 NA 3028 2914 52
1987 3248 1057 2352 824 2663 837 NA 954 NA 3960 3963 78
1988 4495 1116 3886 883 3993 1037 NA 129. NA 5283 5245 88
1989 6048 1577 €99 1192 5052 1482 NA 187 NA 6529 3699 118
1990 4368 2507 3652 1865 3823 2143 NA 214 NA 6529 5173 118
1991 6028 2507 5779 215 7014 2143 783 229.7 NA 1094 1110 N
7 A

Notes: W = World-market price
A = ADMARC price
N.A. =Not Available

Source: Graeme, G. W, (1994), Table 8, p. 44.

The first Structural Adjustment Program (SAP I), which covered the period
between 1980/81 and 1982/83, proposed that the GOM make effort to adopt parity

pricing principles in setting the level of ADMARC buying and selling prices. The

following table (Table 3.3.) shows a series of government-fixed nominal producer prices

of major crops produced by smallholder farmers.
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Year

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

Table 3.3 Nominal Smallholder Producer Prices

Nominal Prices (current tambala/kg)

Maze Rce Tob! G'mut puls® cot. mil sorg cas sun’ veg
66 100 46.0 33.0 140 230 NA NA NA NA NA
66 100 46.0 33.0 140 230 NA NA NA NA NA

11.1 10.0 52.0 37.0 145 285 NA NA NA NA NA
11.1 11.5 75.6 550 200 3830 NA NA NA NA NA
122 150 836 60.0 300 420 NA NA NA NA NA
122 170 1020 70.0 400 460 NA NA NA NA NA
122 90 1010 75.0 420 500 NA NA NA NA NA
122 220 1060 750 440 550 NA NA NA NA NA
166 270 1120 75.0 40 650 NA NA NA NA NA
240 310 1580 850 480 770 NA NA NA NA NA
260 350 2510 95.0 428 810 150 180 120 500 NA
270 370 2510 100.0 477 810 150 180 150 555 NA
29.7 390 2510 112.0 512 900 150 250 200 615 NA

Under the SAP I (1983/84-1986/87), nominal prices of all export crops were

Notes: * Average price of the Northern Division Dark-Fired (NDDF) and the

Southemn Division Dark-Fired (SDDF) tobaccos.

® For years 1980 to 1989, the price reported is that of white bean. For

1990 to 1992, the price is an average of prices of beans and peas.

© Average price of gray stripe, white, mixed , and black varieties.

N.A. =Not Available

Source: World Bank (1994), Malawi Agricultural Sector Memorandum: Statistical

annex.

increased while those of maize stayed constant. We assist in a continuous fall in maize

production. During that period, world prices of tobacco fell. This put pressure on

ADMARC s liquidity position: It could not buy all maize supplied by smallholders. This

led to further reduction in maize production.
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Contrary to nominal producer prices of agricultural commodities, which rose
during the 1980s, the real prices fell during the same period (Scarborough, 1993, p.7).

Under SAP III (1987/88-1992/93), real prices of maize were substantially
increased. Its production also increased against other crops between 1987/88 and
1990/91. The introduction of hybrid seed more productive helped to achieve this
increase. From 1991/92, hybrid maize has substituted instead local (traditional) maize.

Real producer prices of maize declined between 1989/90 and 1991/92, but yet the
production of hybrid maize increased (Scarborough, 1993, table 3, p. 8).

Consumer maize prices were also increased between 1987 and 1992, and
consequently, the real consumer prices increased in 1990 and 1992.

Over this same period (1987-1992), nominal producer prices of all other crops
were increased. However, ADMARC producer prices (both nominal and real) for
tobacco, rice and groundnuts fell. Export commodities were once again disadvantaged:
Production of groundnuts decreased by 70 percent and smallholder agriculture became
concentrated on maize production.

In brief, the indirect taxation of smallholder production led to declining
production of such crops as cotton, rice, and groundnuts. It is mainly for this reason that,
in the 1980s, the structural adjustment programs emphasized the improvements of price
incentives. Apart from increasing prices in general, relative prices of export crops had to

be raised. There was an attempt to drive prices toward export (import) parity level.
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Nevertheless, the following problems have been noted (see Graeme, 1994 ): 1)
The changes in prices of individual commodities were not permanent; ii) prices did not
shift consistently in favor of export commaodities; iii) parity prices were not achieved and
sustained; iv) implicit taxation on smallholder export crops has not been eliminated,
especially in the late 1980s when their official prices fell again relative to world prices;
v) price revisions did not lead to agricultural productivity increase, but to reallocation of
land in favor of those crops whose prices had increased.

As far as pricing is concerned, the Malawian government still sets a minimum
price to farmers. It also sets a maximum consumer price that the private trader can
charge. Because of the lack of storage facilities, farmers are limited most of the time to
selling their product to the public enterprises instead of selling them to the final

consumer.
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3.2. Agricultural input pricing policy

3.2.1. Fertilizer Policies

Since its independence, Malawi has encouraged the use of fertilizers by
smallholder farmers. It then instituted a price subsidy that allowed smallholders to get
fertilizers at a price below the import parity price. In 1983, Malawi created the
Smallholder Farmers Fertilizer Revolving Fund of Malawi (SFFRFM), as a part of the
ADMARC, to import and distribute fertilizers to smallholders. Before then, the
ADMARC was responsible for these operations, but was unable to ensure availability of
fertilizers in sufficient quantities and at the right time.

SFFRFM faces long-term difficulties: Its import capacity is eroded over the years
because it has to sell at government fixed prices. Its nominal capital is fixed and there
are considerable government delays in funding its operational losses (subvention to pay
for the subsidy); there is also general inflation in fertilizer world-market prices.

The Malawian government instituted the fertilizer subsidy to mitigate the effects
of high transport costs and of frequent exchange rate adjustments. Indeed, the fertilizer
price to smallholders in Malawi has gone up over the years, especially since the early
1980s due to the Kwacha devaluation, increased external transport costs, increased
international fertilizer prices, and the reduction in the level of the fertilizer subsidy.

Until 1994, the GOM sets a pan-territorial retail price for each fertilizer type

supplied by SFFRFM. In 1991/92, the subsidy rates were 23 percent on urea, 20 percent
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on 23:21:0 + 4S°, 18 percent, and on average of 7 percent on Calcium Ammonium
Nitrate (CAN) and Sulfur Ammonium (SA).

There exist two parallel domestic markets for fertilizer in Malawi; one for
smallholders and the other for estates. The prices of the former are administered by
SFFRFM and those for the latter by Optichem, the Agricultural Trading Company (ATC)
and Norsk Hydro.

Optichem, a private company, is the main supplier of fertilizers to estates. Itis a
subsidiary of a South African company. It has a granulation plant at Blantyre (the capital
town of Malawi). It operates at 50 percent of its capacity resulting in high costs of
production; this has led several estates to group themselves into association in order to
directly import fertilizer (Tobacco Association of Malawi (TAM), Press Agriculture,
etc.).

Optichem markets subsidized fertilizer both directly and through the ATC. It
also sells non-subsidized fertilizers containing potash to the smallholder authorities.

Norsk Hydro is also a private importer and distributor of fertilizer. It needs an
import license for its operations. This handicapped a lot its activities in the 1991/92

scason.

5 This is a special combination of fertilizer nutrients
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Table 3.4. Comparison of Subsidized Fertilizer and Free Market Prices in 1991

(MK/50Kg bag)
Fertilizer Type SFFRE  ATC OPTICHE NORSK  Free Market
M M HYDROQ

Ammonium sulfate 480 546 50.8 N.A 52.7
Calcium ammonium

nitrate 450 599 599 473 536
Urea 450 716 67.7 573 65.5
Diammonium phosphate 490 772 73.0 NA 75.1
B (4:18:15:0.1B) 650 65.0 NA N.A 65.0
Super NA 827 789 NA 80.8
B(5:33:24:20:1.5B)

C (6:18:15:1.5B) 564 726 68.8 NA 70.7
Super C(8:24:15:0.1B) NA 833 795 NA 814
D (10:7:24:20:1.5B) 580 748 71.0 NA 729
Super D N.A 838 79.9 72.0 819
S (6:18:6:0.1B) 550 68.1 N.A NA 68.1
Average price 52.7 NA NA 69.8

Note: N.A. = Not Available

Source: Conroy, Ann, 1994, Table 6, p.12.

From the above table 3.4, one can see that, on the average, the fertilizer subsidy was 32
percent as compared to the private market prices.

Besides subsidizing fertilizer to smallholders, the government also fixes some
prices in such a way as to maintain a target ratio of benefits to costs for fertilizer use on
crops, especially on maize. The price of fertilizer was, thus, a function of the price of
maize for the forthcoming season, the prices of other crops and their relationship to
export/import parity, the likely procurement costs for various fertilizers, and the existence

of the fertilizer subsidy(Lele, 1989, p. 11).
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The existing structure of fertilizer subsidy, until 1994, led to some problems:

1) it encouraged leakage of subsidized fertilizer from the smallholder to the estate
subsector.

Leakage of fertilizer from smallholder to estate subsector could be explained by
1) the fact that SFFRFM's prices were way below those of any other company implicated
in trading fertilizer in Malawi (thus below the world prices); 2) estates and smallholders
are located side-by-side; 3) Optichem is located at Blantyre and Lilongwe, while most
estates are in the north of Lilongwe; transport costs from these two points of distribution
are too high so that estates either buy directly from SFFRFM, or from smallholders.

The subsidized fertilizer is smuggled directly from ADMARC and indirectly
through secondary markets between smallholder and estate farmers. Mkandawire et al.
(1990) estimate that, in 1989, 59.1 percent of the estates get their fertilizers from
ADMARC'®

ii) The following other problems related to the fertilizer subsidy can be listed: 1)
the subsidy is essentially a SFFRFM trading deficit; 2) the subsidy cannot be calculated
until the end of the fiscal year, and thus, it affects the company’s cash flow position; it is
difficult to isolate the cost of the subsidy because it is the net result of all transactions; it

is not transparent and does not allow easy tracing of individual costs; 4) many of the

6 The problem of leakage of subsidized fertilizer from the smallholder sector to the estate sector will not be

analyzed in the current study, because of lack of reliable data.
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benefits of the subsidy go to the estate sector (i.e., there is a need to accurately estimate
leakage of fertilizers from smallholder to estate sectors)’.

Because of all these problems, the SAPs had proposed that the fertilizer subsidy
be removed by the 1988/89 season. This removal should have been accompanied by the
introduction of high-analysis fertilizer with a target of 40 percent of imports being such
fertilizers in 1988/89 (Sahn, 1990, p.116).

Nevertheless, by 1987, the Malawian fertilizer price/official maize price ratio had
again become nearly three times that of Kenya (Lele, 1989, p. 11). This was due to
rising landed costs of fertilizer, and declining marketed volumes of maize. The influx of
refugees from Mozambique at that time constituted a serious threat to the national food
security and forced the government to withdraw from the subsidy removal agreement and
resumed subsidizing smallholder prices by about 25 percent (Lele, 1989, p.11). During
the 1988/89 season, the producer price of maize was raised by 44 percent and the price of
fertilizer by only 11 percent, and thereby the nutrient price/maize price ratio was reduced
(Lele, 1989 .p.11).

Under the Agricultural Sector Adjustment Credit (ASAC)® and with the

agreement with the European Economic Community(EEC), the Government committed

7 The issue of fertilizer leakage between the smallholder and estate sectors is not included in the
current study.

*  The World Bank has financed six adjustment operations in Malawi: Three Structural Adjustment
Loans (SALs) in 1981, 84, and 86 respectively and a Fertilizer Loan in 1983, an Industry/Trade
Policy Operation in 1988 and a ASAC in 1990.
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to a phased reduction of the fertilizer subsidy—with total elimination during the 1994/95
agricultural season): The total subvention of the subsidy as a percentage of the
Government expenditure was not to exceed 2 percent in 1990/91, 1.6 percent in 1991/92,
and 1.3 percent in 1992/93 season (Graeme, 1994, p. 8). The fertilizer subsidy has been
removed since 1994/95 season so that smallholders and estates can face the same prices.

The current study analyzes the different effect of the fertilizer subsidy removal
alone, or in conjunction with other policies (maize subsidy and tobacco tax), on

smallholder agricultural production, government budget, and household welfare.
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3.2.2. Supply of seeds

Most smallholders obtain their seeds by retaining part of the previous year’s
harvest. The National Seed Company of Malawi (NSCM) is concerned by the supply of
hybrid and composite maize and tobacco seeds. Lever Brothers Limited (private) began
hybrid maize seeds production in 1991/92; it is engaged in hybrid sunflower seeds since
mid-1980s. The Smallholder Seed Multiplication Scheme (SSMS) concentrates its
production in composite seeds for maize, beans, groundnuts, soy beans, and rice; it has
also intermittently produced composite pigeon pea, cow pea, wheat and cotton seeds. It
is mainly the hybrid maize seed that the government wants to promote.

In the current study, because I could not get enough information on the
households seed demands, and given the fact that smallholder obtain a great proportion
of seeds by retaining part of the previous year's harvest, I did not include this input in my

analysis.
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3.2.3. Labor

In the current study, I am interested in the rural agricultural labor market. This
market divides into an informal (smallholder) and a formal (estate) labor markets. The
only complete study on the Malawian labor market that exists so far is that of Livingston,
et al. _for the Government of Malawi (1993). The study draws the following conclusions

with regards to the structure of the labor force and employment in Malawi:

“Malawi’s labor force (age 10 and over) of about 3.5 million is growing
at nearly 3 percent per year. This labor force is overwhelmingly (92 percent)
rural; and of this component only 6 percent are in the rural formal sector,
comprising estate agriculture plus some government services; 86 percent are in
the rural non-formal sector, essentially smallholder agriculture, together with a
very limited rural non-farm sector.

Only 8 percent of the labor force are in the urban areas: An estimated 6
percent in the urban formal sector dominated by trade and services, including
government services and 2 percent in the informal sector.

Overall the formal sector, defined to include all registered enterprises
irrespective of the number of employees, employs only about 12 percent of the
labor force. This proportion has not increased since 1977, because the growth of
formal sector employment slowed down to less than 3 percent per year or about
the rate of growth of the labor force. Most of paid employment in the economy is
in the formal sector. The estate sub-sector provides about one-half of formal
sector paid employment; also those engaged as tenants on the tobacco estates
exhibit many of the characteristics of a paid labor force. The rest of formal sector
employment is in urban/and rural non-agricultural enterprises and in
government.”

According to the study of Livingston et al., (1993), there exist three types of
smallholder labor, apart from own family labor: 1) communal labor, in which labor is

supplied within the local village community or extended family on a reciprocal basis (no
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wage is paid); 2) daily paid labor or “ganyu”, which is hired by day, although it can be
employed continuously over a few weeks or months; 3) permanent labor employed for no
more than 4 to 7 months.

The labor-hiring activities in agriculture are centered on maize: 60 to 70 percent
of the annual hired labor is done during maize season (October to January). It is also
during this same period that two major cash crops (tobacco and cotton) are grown.

This same study reports that roughly 70 percent of smallholder farmers use hired
labor; but this proportion varies from region to region. This support the hypothesis that
the rural labor market is to some extent segmented and that distinct local labor sub-
markets exist.

From a Malawian government report (Ministry of Agriculture, 1978), around 6
percent of the total hours devoted to agricultural activities are performed by hired labor.

Earlier in this chapter, we saw that the World Bank estimates this proportion at 5 percent.

At the independence, Malawi inherited a minimum wage system for unskilled
and semi-skilled (industrial) labor. Today, the minimum wage policy is followed only by
government services and by the formal sector. In the informal sector (rural and urban),
wages are generally lower than the minimum and are determined without reference to it.

The following table shows the wage rates offered in the smallholder agricultural
sector during the 1984/85 agricultural season, by main regions of the country (North,

Center, and South) and by Agricultural Development Division (ADD).
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Table 3.5. Average Wages in the Smallholder

Agriculture, 1984/85
ADD/Region Tambala/hour Tambala/day(5 hours)
Karonga 22 110
Mzuzu 18 90
North 20 100
Kasungu 17 85
Lilongwe 14 70
Salima 29 145
Central 18 2
Machinga 10 50
Blantyre 18 90
Shire Valley 13 65
South 14 70
All Malawi 16 80

Source: Livingston, . and S. Bose, 1993, Table V.4, p. 50.

In the current study, I consider the smallholder labor market to be competitive.
Its wage is determined by market forces of demand and supply. Smallholder labor

supply, given by the total family labor available, is inelastic.
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3.24. Land

There are three types of land tenure: customary, public and private. Customary (60
percent) is held in trust by traditional authorities, and allocated to heads of households for
their use and occupation (right to cultivate, collect fuelwood and timber, and livestock on
unallocated land, and agricultural land after harvest). This kind of land is not owned by its
occupants, and cannot be bought or sold by individuals. In the current study, I impute the
land rental price in reference to its marginal value product as a residual the product value
over the cost of other inputs (See chapter 5, section 2, of the current study).

Public (26 percent) is land used or acquired by the government for public use(
national parks, natural forests, etc.). Private (13 percent) is the land owned under frechold

title or leased to individuals or corporations for a period of 21-99 years.
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3.3. Government Deficit from Agricultural Operations

As seen earlier, the government of Malawi supports the producer and consumer
price of maize. It also used to subsidize the price of imported fertilizers for smallholder
farmers. These subsidies are provided through public institutions (the Agricultural
Development and Marketing Corporation and the Smallholder Farmer Fertilizer
Revolving Fund of Malawi). These two institutions incurred losses on agricultural

operations over the period of 1990 to 1994, as is shown in Table 3.6., below.

Table 3.6. Malawi: ADMARC and SFFRFM Crop Trading
Profit, 1990/91 - 1993/94 (In millions of MK)

Crops 1990/91 199159 1992/93  1993/94

2
Maize 5.7 14.8 44 288
Tobacco 13.2 -248 -319 -72
Cotton 28 -40 -46 6.3
Groundnuts 1.7 1.5 -04 -
Rice 0.1 -02 -0.1 -1.7
General Produce -15 -10 - 6.6
Farm inputs -09 14 -17.0 -304
Crop Trading 21.1 -121 -496 24
Profit

Source: ADMARC Annual Reports and Data from the Ministry of Statutory Corporations.

In the current study, we are interested in knowing how the change in the
agricultural pricing policies of Malawi will affect these government budget deficits, the

reference year being 1992/93.



34

Prase

anad |
1o the t
10 price
fespec;
apenod
Pate ¢

e syt

’Jberalm;
Mailho],

houSéhok



43

3.4. Conclusion

In bnief, the Malawian agricultural pricing policy has had three different phases.
Phase I (before 1980/81) is characterized by strong intervention of the government. Input
prices, especially fertilizer prices, were subsidized. Smallholder exports were directly
taxed through producer prices lower than the world-market prices. Phase II corresponds
to the three SAPs (1981/81-1992/93); it is characterized by an attempt by the government
to price exports based on export parity, to increase producer price for food crops
(especially maize), and to adjust the exchange. Phase III (1994 to present) corresponds to
a period of total liberalization of input markets (the fertilizer subsidy is removed and
private companies are allowed to commercialize fertilizer; maize producer and consumer
price subsidies are and the tobacco tax are eliminated)

In the following chapter, I present the methodology I use to analyze the effects of
liberalizing the smallholder inputs and outputs’ prices, including the impact on
smallholder agricultural production, government deficit from agricultural operations, and

household welfare.
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CHAPTER 4: ANALYTICAL METHODOLOGY

This chapter discusses the rationale for the selection of the analytical method used in
the current study. The current study follows a Computational General Equilibrium (CGE)
analysis, sometimes referred to, in Economic Development, as "multi-market” analysis
(Braverman et al., [1986], Braverman et al., [1987], Dorosh et al., [1994], Arulpragasam,
[1994]).

The chapter begins with a brief comparison between this methodology (CGE) and a
partial-equilibrium analysis. It then specifies the building-bloc equations of the model as
adapted to the institutional structure of the Malawian agricultural and foreign exchange

sectors.

4.1. Introduction

The multi-market method can be viewed as extending the single-market surplus
method to include income distribution and some general equilibrium considerations. It uses
models of farm-household behavior as its basic building blocks. These models allow a

microeconomic investigation of both producer and consumer response to exogenous price

changes.

44



2o
Syl

avalu

INT
STUWCH

Yy

the imy

echar

Mordyg



45

Variations in rural incomes are due to different size of landhoidings and to different
labor endowments, among other things. Through aggregation over households, aggregate
supply and demand functions, including those of labor are derived and can be used to
evaluate the direct impact of price changes at the household and the market level.

The multi-market analysis is a tool for simulating the effects of agricultural price
policies on outcomes of interest. The policies considered are specific to the institutional
structure of the economy. These frequently include taxes, subsidies, import and export
restrictions, or administratively fixed commodity prices.

The method proceeds by assembling what is known about supplies and demands for
the important commodities, the institutional structures of government policies and the
mechanisms for market clearance (Braverman, Avishay, Jeffrey S. Hammer, and Jonathan J.
Morduch [1987]).

Particular functional forms are specified for both demand and supply for each
commodity of interest. The model is, thereafter, calibrated to actual data of the economy in
question, at a particular period of time.

Compared to a single-market analysis (or a partial-equilibrium consumers' and
producers' surplus analysis), a multi-market analysis allows substitution possibilities that
can't be introduced in the former analysis. On the production side, the possibility of
substitution between crops may lead to higher price-elasticities. This result helps to identify

indirect effects of policies. Likewise, on the demand side, the spill-over effects of related
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markets are substantial and have substantive policy implications. The multi-market analysis
also includes income distribution considerations.

To assess the issues of agricultural pricing policies, 5ome economists/analysts use
the domestic resource cost and the effective protection rate for various crops. These
measures are modified ratios of domestic prices to international prices; however, they do not
address income distribution and public finance issues, nor can they address the quantitative
impact of taxes and subsidies on production and consumption.

A multi-market analysis attempts to model only key commodities whose production,
consumption, and prices have major effects on the key variables that the policy-makers want
to control for (often, taxes and income distribution). This implies a status quo of other
dimensions of the economy. In the present case, variables such as capital account flows,
investment and saving, monetary policies, etc., are assumed to remain constant for the
purpose of the analysis.

The multi-market model that I use to analyze the Malawian agricultural pricing
policies is limited to the following commodities: maize (composite, hybrid, and traditional
varieties), tobacco (burley and other varieties’), rice (hybrid and traditional), non-maize
cereals (mainly millet, sorghum, and sunflower), cassava, and pulses (peas, beans,

groundnuts, etc.).

9 Other tobaccos include the dark-fired, the sun-air, and the oriental varieties.



0on S

house

Thean

consum

&fors,



47

The aim of this model is to analyze the direct effects of agricultural pricing policies
on smallholder agricultural production, household consumption, government revenues, and
household welfare in Malawi.

This analysis is carried at short to medium run levels, where technology is given.
The analysis examines alternative price reform scenarios through simulation exercises.

The model used in the current study has six building blocks; namely, production,
consumption, welfare change measurement, market-clearing conditions, government

deficits, and price determination.
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4.2. The structure of the model

4.2.1. Smallholder Agricultural Production

In chapter one of this study, we saw that the Malawian agricultural production is
characterized by a dualistic structure consisting of a rapidly growing "large-scale" sector
(also called "estate" or "leasehold" sector) and a smallholder sector. From a production point
of view, these two sectors differ from each other by the size of the farm land and the
agricultural techniques used (fixed and vanable inputs used). These two sectors are also
differently regulated by the government-—-we saw that the estate sector has been somehow
relatively more favored by these regulations. I limit my analysis on the smallholder
subsector (see chapters 1 and 2 of the current study for reasons of this restriction).

Smallholder farmers grow mainly maize (traditional, hybrid, and composite
varieties), rice (traditional and hybrid), non-maize cereals (millet, sorghum, and sunflower),
cassava, tobacco'’, and pulses''. For the purpose of the analysis, I have divided Malawi into

three major regions (North, Center, and South).

The following are the varities of tobacco grown in Malawi: Burley, flue-cured, Northemn
Division Dark-Fired (NDDF), Southern Division Dark-Fired (SDDF), sun-air and the
oriental.

Pulses comprise white beans, pigeon peas, cow peas, grams, soya beans, ground beans,
pure stand, and chick beans. I also include groundnuts in this category.
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The National Sample Survey of Agriculture (NSSA), which compiles information

on smallholder production, provides the following crop combinations per region (North,

Center, and South):

Table 4.1. Smallholder Crop Mix per Region from the NSSA (1992/93)

Regions
North Central South
(Karonga, Mzuzu  (Kasungu, Lilongwe, and  Machinga, Blantyre, and
Crops ADDs) Salima) Shire Valley
Hybrid maize Hybrid maize Hybrid maize Hybrid maize
Composite maize Composite maize - Composite maize
Local rice Local rice - Local rice
Hybrid rice Hybrid rice Hybrid rice Hybrid rice
Groundnuts Groundnuts Groundnuts Groundnuts
Millet Millet Millet Millet
Sorghum - Sorghum Sorghum
Sunflower Sunflower Sunflower Sunflower
Cassava Cassava Cassava Cassava
Burley tobacco - Burley tobacco -
Other tobacco - Other tobaccos -
Pulses Pulses Pulses Pulses

Source: NSSA (1992/93)

It appears from the above table that maize, rice, groundnuts, millet, sunflower,

cassava, and pulses are grown by smallholder farmers in all regions. Sorghum is grown in

the central and southern regions of the country. In all regions, substitution possibilities are

between maize and all other crops.
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Inputs used in the smallholder agriculture vary from region to region and from crop
to crop. It appears, from the NSSA data, that smallholder farmers in the central region of
Malaw use fertilizer, land, and labor in their production. In the Northern region, farmers use
mainly land, fertilizer, oxen, and labor. In the Southern region, smallholder farmers use only
land, and labor (for more details, see chapter 5, section 1 of the current study).

Smallholder farmers maximize profits; they are constrained by the availability of
land and fertilizer, technological possibilities for substitution, and the prices of outputs and
inputs. Smallholders are assumed to be price-takers in both the input and output markets.

Because of the duality of the production function and the profit function, I can use
either of them to characterize the Malawian production structure. As note Jamison and Lau
(1982), the profit function is particularly attractive in this kind of analysis because of the
Hotelling-Shephard lemma. This lemma states that the first-order derivatives of the profit
function with respect to the input prices are the negatives of profit-maximizing input
demand functions, and its first-order partial derivatives with respect to fixed inputs are the
marginal products of those inputs.

Because the current study concerns only the short-to-intermediate run decisions, I
use a normalized restricted Cobb-Douglas profit function. I use a Cobb-Douglas form for
simplicity and because of scarcity of data. This form of profit function is said restricted
because it allows a subset of inputs to be fixed (land), while another subset is variable

(labor, fertilizer, pesticides, and oxen). The profit function is normalized relative to output

prices.
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Denote P, the producer price of commodity n in region r. The profit function,

conditional to land allocation between crops, is'*:

l-]:' 1 Wi r
Ln— = @m™* Zijamln—— n 1
P Am ™ Zi-1 P B, LnK (1)

where

i 1

a, =(1-4)" lnA+ln(1—p)+zl—a‘—lna,, H=7.a,
—H

i=l i=1
C i
a = .___’

1-u

ﬂn=]_ﬂ—’
-u
e Z,w,z,,, +rK;

d ~a; rB
}31 I-I‘Wn }(n
i

r= 1 to 3, denotes the three regions (North, Center, and South) which comprise
the eight Agriculture Development Districts (ADD);,

1= 1 to 2 in the Central region, 1 to 3 in the Northern region, and 1 in the
Southern region, denotes the variable factor index: labor, fertilizer, and
oxen;

n is the crop index.

12 See Appendix 2A, for mathematical derivation of the paramaters of this profit function.
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K,  represents the fixed land allocated to crop n by a representative household in
regionr.

The conditional supply function'® of commodity n is:

or, _ I,
o - ag. - %’.—a-z,t,am) Q)

The conditional supply function depends on the profit and the price of commodity n.
This function, together with the land allocation condition between crops (see below),
determine the way substitution between crops occurs as producer prices change. The key
variables are the own-price elasticity of supply for commodity n (¢2,) and cross-price
elasticity of supply between commodity nand m (%) .

For each household type r, land is allocated between crops until the value of its
marginal product is equalized across crops n and m. In other words, land is allocated
between n and m until the "shadow price" or "imputed value" of a marginal unit of land is

SqQualized for both crops. We get the following condition:

These supply functions are conditional on the fixed land allocated to commodity n.
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pr 0L _ e O
" 0K, ™ 0Kh

(3)

implies

E, I'I:,B,, _ L H:"B"', forn#m

Kn Km
It must also be true that the sum of land allocated to each crop grown within the

household r (K",) does not exceed the size of the household’s landholding (K"). In other words,
we have the following identity:

S K=K @)

It is through this land allocation condition that production substitution between crops
is possible.

The smallholder total market conditional supply, aggregated at the regional level, is:

Q. = O.*H", (5)

Where HR represents the total land area allocated to crop n in region r.
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The conditional input demand functions (for variable factors)' for individual
households are:

oIT, 3 _ﬂ;ampn.

— = 6
a(w;/P,.) Wi ()

Zn =

The smallholder total market conditional input demand, aggregated at the household

level, is:

Zi = (EZh)* HE @)

14

I should note that the demand for labor is ‘net' instead of 'gross’. The household demands labor
services above the supply of labor by its members. That is: Household's net demand for labor = Total
demand - labor supplied by members of the household. In other words, the net demand concerns the
portion of the farm labor, which is hired (exclusive of family labor).
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4.2.2. Consumption

I use the Almost Ideal Demand System (Deaton, et al., 1980)15 to characterize the
demand system in Malawi. I include some demographic characteristics as explanatory
wvariables. The Almost Ideal functional form becomes as follows:

Yr
= + @, In(
Y" ﬂ" ¢ N" P

) T VnAr - Z',.InNr + Zh}’,;,lnPh (8)

[P=Exp(u,+ Z u,Log P,+ E,Z47 4(Log P.)(Log Py))]
P, - Consumer price of good n

C." - Quantity of good n purchased by household r
Y™ - Income of household r
N" - Number of members in household r

A\T - Proportion of members of household r in the age group A

In the current study, we use household current total expenditure as a proxy of its

‘Wealth (or permanent income, see chapter 5, section 3.1.3 for econometric implications).

See Appendix 2B, for the mathematical derivation of the Almost Ideal Demand System.
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A\lso, the general price index P is approximated by an observable price index (e.g., the

Stone Price Index'®):

InP = ¥4, DninPs, 9)

where Dy, is the h™ commodity expenditure share in the regional total expenditure.
The demand theory imposes certain restrictions on the parameters of the Almost
Ideal model.

T'he adding up condition requires that:

o, = 1,
(10)
z"}’dt = Zh},lm = Z"¢n = ZnVn =Xpth= 0.
Homogeneity requires that, for each commodity 1,
27w =0 (1n

The Stone Price Index has nice properties: i) It is easy to compute and understand; ii) It is
homogenous of degree one. That means that doubling commodity price lead to a
doubling of the index value and when incomes are deflated by this index, twice the
income level is needed to achieve the same level of welfare.
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Similarly, symmetry requires that:

Yo =Vim (12)

A necessary, but not sufficient condition for a well-behaved demand is that the

H essian matrix of the demand system has negative diagonal elements (H,y); that is,

Y P.Cn P.Cn Y
Hm = [7. =~ #In - (1 - <0 13
[ ) NP " v )] ; (13)

The sufficient condition, which is that the second-order Hessian matrix be negative
Semi-definite, is difficult to impose directly. However, it can be checked after calibration (or
€stimation).

Green et al. (1990) derive the uncompensated price elasticities of demand ( ¢,,,,)

associated with the Almost Ideal model:

Em ~ 'aﬂl + }',J. Dn - ¢,.Dh/Dn' (14)

‘Where §,.nis the Kronecker delta (5, =1, forn=h, §,, =0, for n# h) and the other
Parameters are as defined before.

"The expenditure elasticities of demand ( &, ) for good n can be derived:

&y =1+(8,/D,) (15)
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Household demographic structure is included in the demand system as explanatory
wvariables because it is believed that household composition has on impact on the allocation
of expenditure. The household composition elasticity of demand reflects the effect of an

additional person in a specified demographic category (say, age) on the demand for good n
relative to the change in expenditure that would have resulted in the same change in
demand."” The formula for household composition elasticity ( £, ) is:

r/ r r
gy = 2l P N (16)
‘ @’d/ﬁy Y’

‘Where k] denotes the characteristic d of householdrand y. ( P,C, ) isthe

©Xxpenditure on item n by household r.

The Almost Ideal has many advantages at the econometric viewpoint: (i) its equation
1S close to linear so that it can be estimated equation by equation using OLS, or
Simultaneously using Seemingly Unrelated Regression (SUR) technique; (ii) conceming P,
Trestrictionson 4, and y,, are such that P is linear homogeneous of individual prices. P can
be replaced by any price index a priori estimated (the Stone price index, for instance); (iii)
the ¢, parameters of Almost Ideal determine whether a good is luxury, necessity or inferior,
(iv) the 7, parameters measure the change in the ith budget share following a one

Proportional change in P, with (Y/P) held constant.

v For a more detailed discussion about the importance of household demographic

characteristics in its demand system, see Thomas, Duncan, John Strauss, and Mariza
M.T.L. Barbosa (1989).
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The Almost Ideal presents some disadvantages: The Almost I&eal permits a limited
amount of non-linearity in the Engel curves. It also restricts Engel curves to zero intercepts.
T he consequences of this are that Engel curve slopes may be badly estimated even at the
sample mean, and changes in the slopes as income changes may be missed (Indenit, et al.,
1986, p. 61). The solution to these problems is to use Engel curves with more curvature or to
1ntroduce non-zero intercepts, or both (e.g., by introducing quadratic terms in the Almost
Ideal (Deaton, 1982 or Strauss, 1982)).

The total market demand for good n is:

D. = C.*N* (17)
NR s the number of households in region r.
, is the consumption level of commodity n by household in region r.

ID,R s the total demand level for commodity n in region r.
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4.2.3. Welfare Change

I use the equivalent varniation (EV) to measure the change in household welfare due
to a policy change. This measure uses the current prices (before policy change) as the base
and asks what income change, at the current prices, would be equivalent to the proposed

change in terms of its impact on utility (Varian, R. Hal [1992]).
EV = C(U';P°) - C(U°; P°) (18)

where C(U' ; P°) is the expenditure needed to attain utility U' at current prices P° . The
€Xxpenditure functions are as defined above in the Almost Ideal demand structure (Appendix

2RB)
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4.2.4. Market-Clearing Conditions

The following table shows market closure for agricultural crops and inputs under

study in the current analysis.

Table 4.2. Crops and Inputs Market Structure

Crop Producer Producer Consumer Market-clearing
price price conditions
Maize Smallholder =~ ADMARC ADMARC Domestic demand &
Rice Smallholder  Private Private supply
Non-maize cereals (Sorg., Domestic demand &
millet, sunfl)., cas., and Smallholder  Private Private supply
pulses
Tobacco (Burley, flue- Smallholder ADMARC World Domestic demand &
cured and other varieties) price supply
loputs User Farmgate _
Fertilizer Smallholder = SFFRFM Exports & domestic
Labor Smallholder Domestic supply
market
Mariet-clearing
sondition
Imports & domestic use
Domestic supply and
demand

4.2.4.1. Output Market-Clearing Conditions

a. Maize
As seen earlier in chapter 3 of the current study, maize has become a non-tradable

good, due to a deliberate policy undertaken by the Malawian government by fixing the
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maize producer price above its import parity price and the consumer price below the import-
parity price.
According to many studies (Smale et al., 1993 and Jayne et al., 1995), unlike its neighbors
(Mozambique, Zambia, and Zimbabwe) where the color of the maize has been proven to be
a key determinant of consumption preference between the locally-produced white maize and
the imported yellow maize, Malawi's maize breeders have always taken into account the
yield as well as the color variables of the hybrid maize in their researches so that the
problem of color is inexistent in Malawi. However, rural households still prefer local or
traditional maize for their own-consumption, reserving the hybrid maize for sale, if they
plant it at all (Smale et al., 1991). Both varieties of maize are equally priced on the market.

ADMARC buys maize from smallholder farmers at fixed prices and sells it directly
to consumers at a subsidized price.'® I assume that ADMARC does not hold stocks. By
subsidizing both the producer and consumer prices of maize, ADMARC widens the wedge
between the two prices.

In the current study, I will consider two cases of the maize market closure. In the

first case, maize is a non-traded good; its market-clearing conditions become:

O = D (19)

18 In this study, I assume that the share of private traders in the maize market is still

negligible.
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where Qp,; is the quantity of maize domestically produced and Dy, is the domestic demand
for maize.

In the second case, Malawi is a net importer of maize. Its market-clearing conditions
become:

=D M

where My, represents imports of maize.

b. Other Non-Tradable Crops

For other non-tradable commodities produced by smallholder farmers in Malawi, the

market-clearing condition is such that their local demand equal local supply.

Q. = D, @21

where n represents rice, non-maize cereals (millet, sorghum, and sunflower),

cassava, and pulses.
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¢. Tradable Crops (mainly tobacco)

O = Xis (22)

Malawi being a small country in the world market of tobacco, it takes world-market export prices

as given. Thus, Malawi faces a perfectly elastic demand curve for its tobacco exports.

4.2.4.2. Inputs Market-Clearing Conditions

Inputs used by smallholder farmers are labor, fertilizer, oxen, and land. We are

interested in the effects of the removal of the subsidy on the price of fertilizer.

d. Labor Market

I assume that there is no labor migration between regions (north, center, and south)
or between Malawi and its neighboring countries. In each region, I also assume a perfectly
inelastic supply of labor and allow the wage to adjust to clear the market.

The total labor demand (Z;) is equal to the smallholder average demand for labor per
hectare multiplied by the total land area allocated to crops under study (for more details, see

chapter 5 of the current study).
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The total labor supply in the smallholder sector (L) is fixed and is equal to the labor
demanded during the base-year agricultural season (1992/93). The wage is determined by
the demand and supply of hired labor, which constitutes, on the average, 5 percent of the

labor used in the smallholder sector.

e. Fertilizer

In Malawi, fertilizers and other chemicals are all imported. Not until long ago
(1994/95), smallholder fertilizers were imported by ADMARC and distributed, at
subsidized prices, to smallholder farmers. Malawi is a price-taker in the world market of
fertilizers; thus, Malawi faces a perfectly elastic supply curve of fertilizers. The changes in
the demand curve determine the total quantity of fertilizer used in the smallholder sector.

These changes do not affect the world-market price of fertilizer.
MR = Dy, (23)

where M{*PMARC are imports of fertilizers by ADMARC and D°; are domestic uses of

fertilizer in the smallholder sector.
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where the subscript “pest” stands for pesticides.
4.2.5. Government Deficits

In the current study, government deficits concern the accounts of the Agricultural
Development and Marketing Corporation (ADMARC) and the Smallholder Farmers
Fertilizer Revolving Fund (SFFRFM). Indeed, the government subsidizes these two
institutions to cover their operating losses.

ADMARC buys maize from smallholders, at a price higher than the export parity
price; it also sells that maize to urban consumers at a price below the import parity prices. In
fact, because of this pricing policy, ADMARC creates a wedge between the producer and
consumer prices.

The ADMARC deficits from maize and tobacco operations can be formulated as

follows:

ADMARCper = (Pm = P = hu)*(Q0p)s  (24)
where Py - P, is the wedge between the producer and the consumer price of maize,
created by the ADMARC;
hy, are handling costs per unit of maize purchased ; and

Q™ apis the quantity of maize purchased by ADMARC from smallholder farmers.
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Another government budget deficit concerns the operations of the SFFRFM. Before
the 1994/95 agricultural season, SFFRFM offered fertilizers to smallholders, at a price lower

than the import parity price. Its deficits is , thus:

SFFRFMper = (PF - W? + he)* Dk, (25)

where F subscript denotes fertilizers;
Ps" s the world market price of fertilizer; and

wr® s the subsidized price of fertilizer.

ADMARC buys tobacco from smallholders, at a price lower than the farm-gate
export parity price and sells it at the world market price. This constitutes an indirect tax on
smallholder farmers, and is designed to cover losses incurred in maize and fertilizer

operations. The government revenues can be formulated as follows:

GOVm =(})l;b _Rob")*X ’ (26)

where Pyy," is the tobacco world market price;

*

P b s the tobacco producer price offered by ADMARC; and

X s the total quantity of tobacco exported.
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The government total deficit from agriculture (GO V) is measured by the sum of

ADMARC's and SFFRFM's net cash flows from smallholder marketing activities:

GOV ar = GOV, —(ADMARCper + SFFRFMper) (27)

4.2.6. Consumer, Producer, and Farm-gate Prices of Traded and Non-Traded Goods

Malawi, like other small open-economy countries, takes world market prices as
given. Those prices are then converted into local currency terms using the exchange rate.
Therefore, for imports, the farm-gate domestic price is determined by world market prices

and the real or nominal exchange rate.'’

Consumer prices can be derived from producer prices by adding to the latter
handling, storage, and marketing costs plus a trade margin. Hence, the consumer price is
determined as follow:

PC, =P, *(1+ h,), (28)
where h, represents handling, storage, and marketing costs plus a trade margin.

19 For a discussion on the calculation of the IPP and EPP, see chapter 6, section 1 of the current

study.
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4.2.7. Endogenous, Exogenous, and Policy Instrument Variables

The endogenous variables from market-clearing conditions are:

IPP, Import Parity Price of good n;

P, Consumer price of commodity n;

I, Household r’s profit from commodity n;

K. Amount of land allocated to the production of crop n by household r;
Q' Quantity produced of crop n by household r;

Q' Total quantity of crop n produced in the smallholder sector;

Xa Quantity exported of crop n;

D, Quantity demanded of crop n by household r;

Zy Quantity demanded of input i by household r, in the production of cropn ;
zZ: Total quantity demanded of input i in the smallholder sector;

DR Total market demand for commodity n;

YR Total household income;

PR General price index (Stone price index);

EV Equivalent variation;

ADMARCpgr, ADMARC budget deficit from operations on crop n; and
SFFRFMpgr SFFRFM budget deficit from operations on fertilizer; and

GOV,ev Government revenues from agricultural operations.
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The exogenous variables are:

P" World export price;

| World import price;

P Domestic producer price of good n;

K’ Fixed land available to household r;

H* Total number of household in the smallhoder sector;

M; Quantity imported of input I, and

LA Price of input I;

The policy instruments are:

SF Subsidy on the price of fertilizers offered by the government;
Pz Subsidy on the producer price of maize;

$°mz Subsidy on the consumer price of maize; and

tiob Tax on the smallholder production of tobacco (all varieties).

The next chapter is devoted to the estimation of the model’s behavioral parameters. I

will start by a brief description of the methodologies used for the estimation.



CHAPTER 5: PARAMETER ESTIMATION

This chapter describes the methodology used to specify the model’s parameters for
production and demand. It also describes the data used to calibrate the model. Production
data come mainly from the “National Sample Survey of Agriculture (NSSA), conducted
during the agricultural season 1992/93. Consumption data for the urban and rural areas are
from the “Household Expenditure and Small-Scale Economic Activities (HESSEA)” survey,
conducted by the Malawian National Statistical Office (NSO), in 1990/91. [ also use the
“Malawi Maternal and Child Nutrition (MMCN) “ survey, conducted by Comell Food and
Nutrition Policy Program (CFNPP), from October 1987 to September 1989 to impute rural

household own-consumption of agricultural products.

5.1. Introduction

Shoven etal. (1992) give the following steps used in constructing and calibrating

applied CGE models: Step one consists of collecting basic data for the economy for single or

average years (national accounts, households income and expenditure, crop productions,

SAM, tax data, trade and balance of payment, etc.). The second step consists of consistency

71
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adjustments (demand equal supply for the base year). In the third step, functional forms of
different economic activities are specified and calibrated in order to specify the model’s
parameters. These parameters are then used to replicate base-year data. The next step is to
specify policy changes. A counter-factual “equilibrium” is, then, computed from new policy
regime. The last step is a policy appraisal based on pairwise comparison between counter-
factual and the adjusted equilibria. One can then proceeds to new policy changes.

In order to ease calculations, Ballard et al. (1985) suggest to use the units
convention. This technique allows us to rescale the units of measurement by setting all
prices equal to one, for the base year. Then, one can translate data on factor payments by

farmers into data on physical quantities used.

5.2. Production Parameters

In our model, farmers in the smallholder subsector maximize a restricted Cobb-
Douglas profit function. Farmers in the smallholder sector are price-takers on the input and
output markets. Therefore, in equilibrium, production parameters are equal to the input cost
shares. In the current section, I will give a description of the data used as well as its
preparation for the estimation of production parameters. Then, I will present the

methodology used to estimate those parameters (i.e., input cost shares).
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5.2.1. Data Description and Preparation
5.2.1.1. Data Description

Information concerning the smallholder production of the various crops is based on
the "National Sample Survey of Agriculture” (NSSA). This survey is conducted once every
twelve years to update benchmark data on the organization and structure of the smallholder
agricultural sector of Malawi.

The first NSSA was carried out during the 1968/69 agricultural season. The second
one was conducted in the 1980/81 agricultural season and the third one, on which this study

is based, was carried out from October 1992 to September 1993.

The NSSA (1992/93) data are collected on 5 levels: the first level is the ADD,
numbered 1 to 8. The second level is the Rural Development Project (PR) which are 30 in
total. The third level is the stratum (STR); the number of STRs varies from one PR to
another. There are 107 STRs intotal. The fourth level is the Enumeration Area (EA:
numbered 1 - 600). And lastly, the Household level (HHN, numbered 1 - 20 per each EA).
The stratum boundaries never crosses PR and EA boundaries. This ensures that all strata
contain a complete set of EAs, while all PRs contain a complete set of strata, and each ADD

a complete set of PRs.
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The sample was chosen using a two-stage methodology (The National Sample
Survey Report, 1992/93). The Primary Sampling Units (PSUs) were the EAs while the
Secondary Sampling Units were households. The EAs were selected with probability
proportional to the size of the EA, the measure of the size being the total population of the
EA as found in the 1987 population and housing census. A simple random procedure was
employed in the selection of the sample households within the selected EA.

Malawi contains a total of 8395 EAs nationwide. Out of this total, 990 EAs cover
forest reserves, cities, and other establishments, which did not belong to the smallholder
sector of the country.

The sample consists of 600 EAs. The number of EAs to be selected per stratum was
determined by the square root of the size of the stratum, where the size of the stratum was

given by the sum of the population of all the EAs within the stratum.

52.12. Information Needed for the Present Study

Three questionnaires compose the NSSA survey: The household composition
questionaire, the garden questionaire, and the household assets questionnaire.

The household composition survey gives information on labor demand and supply.
Part B of this survey gives data on potential family labor (family members), while part E
provides data on hired labor. Because these data were recorded at the household level (and

not per crop or at the plot level), I was not able to use them in the current study.
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The garden survey provides data on the household crop production and input demand
at the plot level. A household may have several gardens. Each garden may contain several
plots. For each crop grown on a plot, the enumerator measured a yield sub-plot (ysp) and
weighed the ysp produce at harvest. A garden is defined as a continuous piece of land. If
a path, road or river of more than three meters wide passes through the piece of land,
then this divides it into two gardens.

A plot is part of a garden, which contains a different crop or crop mixture or is
kept by a different operator in the same household or has a different method of
cultivation. A plot is also a continuous piece of land within a garden; it should not be
split by a path of more than one meter wide.

A Yield Sub-Plot (ysp) is a 50-square-meter area within a plot. The enumerator
harvests and records the weight of the produce grown on the ysp.

The following are the main crops produced by smallholder farmers': local maize,
hybrid maize, composite maize, local rice, hybrid rice, millet, sorghum, sunflower, cassava,

groundnut, pulses, burley tobacco, and other tobacco (i.e., dark-fired, sun/air, and oriental).

Notice that the importance of each crop in the smallholder production varies from a region to
another.
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5.2.1.3. Data Preparation for the Current Study

From sample data, I calculate median’ crop productions and input (fixed and
variable) uses per region (North, Center, and South). [ use this information to infer crop
yields and input intensities per hectare, at the sample level. 1 obtain regional total crop
production and input uses per crop by multiplying the median crop production and input

intensities with regional land use per crop.

a. Crop production

Production data are recorded at the plot level. A plot may have several crops grown
onit. For each household, the enumerator records the first main crop, the second crop, and
the third main crop grown on the plot. For each crop within a plot, the enumerator measures
a Yield-Sub-Plot (YSP). There is not necessarily a one-to-one relationship between the plot
and the crop, although most plots do have only one crop grown on each of them. For
instance, in the Karonga ADD, of a sample of 1826 plots, 340 contain more than one crop.’
In Mzuzu ADD, out of 2599 plots, 2291 have only one crop. In Kasungu, the number of
plots with one crop is 3436 out of a sample of 3660. In Salima, 2148 out of 2459 plots have

one crop. In Lilongwe, there are 4539 out of 6248 plots that have only one crop. Machinga

2 The median was preferred over the average in order to penalize any possible outliers.

3 Our calculations from the NSSA (1992/93) survey.
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counts 3634 out of 4250; Blantyre has 2281 out of 3590; and finally, Shire Valley counts
1356 with only one crop out of a sample of 1581 plots. For practical reasons, I reduced my
sample to only those plots with one crop. This leaves me with a sample of 21171 plots (i.e.,
80.77 percent of the original sample of 26213 plots).

I impute crop production at the plot level from data on ysp production. For this
purpose, I assume that the plot is uniformly productive. Let us assume that the produce of
maize grown on a 50-square-meter ysp is 20 kilograms. If a plot measures 1000 square
meters, the produce of maize from the whole plot is assumed to be 400 Kgs *. If we do this
same exercise for each crop and plot within a garden, we can aggregate and find the crop
production at the garden level for a median household in each region (Table AS, appendix
3A).

Knowing land allocated to each crop grown by a median household in each region, I
am able to calculate crop yields per hectare, in each region’ (Table A3, appendix 3A).
Multiplying crop yields per hectare with regional total land use per crop (Table A2), I obtain

regional total crop productions (Table A3).

4 400 kg = [20 * (1000/50)]

s Crop yield per hectare is equal to actual median crop production divided by land allocated to the
crop in question.
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b. Input Demand

As seen in chapter four of the current study, the use of inputs, in the smallholder
sector, varies by crop and region. However, in general terms, the following are the inputs
used in the Malawian smallholder agriculture: The vanable inputs are labor, fertilizers, and in
some regions, oxen. Some households also use improved seeds purchased from ADMARC
or other private markets. However, I cannot get enough information (quantity and prices) to
include this input in the current study. The fixed input is mainly land. Some other fixed
capital inputs do exist, such as hoes, oxcarts, wheelbarrows, water cans, ploughers, ridgers,
and sprayers. Once again, the lack of reliable information (the intensity of use in each crop
production, quantity demanded, prices, depreciation, etc.) does not allow me to include these
inputs in the current study. Information on input use in the Malawian smallholder sector are

contained in Table A4 of appendix 3A.

1. Labor Demand

As said earlier, labor data, recorded in the NSSA (1992/93), are at the household
level. The survey provides data on actual hired labor and the number of family members
classified by gender, age, and other social status indicators such as residency in the region,
polygamy, schooling, visiting, and others. However, this information alone does not allow

me to impute the labor intensities per crop in different regions.



79

A farm management study conducted by the Agricultural Research and Extension
Trust of Malawi (1995) provides data on labor requirements (in manday units®) for a hectare
of each crop grown by the Malawian smallholder and estate agricultural subsectors; these
constitute the base-year data for the current study. In the policy simulations, these labor
requirement coefficients can be changed.

In chapter 3 of the current study, we saw that, in 1978, hired labor roughly provided 6
percent labor services in the smallholder agriculture. This means that 96 percent of
smallholder labor supply came from own family labor or communal labor (households in a
village or extended family supplying labor to each other on a reciprocal basis without money
payment).

From Table A4 (appendix 3A), it appears that labor is the main input in the
smallholder agriculture in Malawi; it is used in all farming activities. It also appears that
maize employs the largest portion of available labor in all the three regions of the country

(North, Center, and South).

¢ In Malawi, a manday is equivalent to five (5) hours of farming work by an adult male.
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2. Inorganic Fertilizer and Oxen Demand

The NSSA (1992/93) provides reliable data on fertilizer and oxen uses on a per plot
basis (i.e., per crop). Aggregation over different crops and agricultural regions gives data on
input use per crop and per major agricultural regions (North, Center, and South).

Table A4 (appendix 3A) shows that inorganic fertilizer is used in the northern and
central regions of the country on mainly tobacco and hybrid maize; oxen is used in the North
in the production of maize (all varieties), millet, sunflower, and pulses (including
groundnuts).

I use these estimates of crop production and input use, together with crops’ producer
prices and inputs’ sale prices reported in Table AS (appendix 3A), to calculate input cost
shares,—the production parameters (see the following section 5.2.2. of the current chapter for

the methodology used to estimate these coefficients).
5.2.2. Computation of Input Cost Shares

Computation of the input cost shares is straightforward. At the equilibrium, the
value marginal product (VMP) of variable inputs (z) is equal to the input’s price (w,).
VMP =W,, (6)
On the other hand and always at the equilibrium, the variable input cost share (@, ) is

equal to the input elasticity of supply (¢&. ).
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£,=§g*3‘—=a‘, (7)
a, Q
where Q is the quantity produced of a given crop.

From equations (6) and (7), one gets

cqr e
Pn " " =W,

where p_ is the producer price of commodity n.

This implies that the variable input cost share can be estimated by the following identity:
o =L (8)
Png,
For the fixed input (land) coefficient, our assumption of a constant-return-to-scale
production technology implies that economic profits are equal to zero. The value of land

is the residual of the value of total product over the total cost of variable inputs. That is,
pkk = ann -Zwizi’
i

where p, is the return to land. If our assumptions about the production technology are
right, p, should be the same across crops. It must be true that the value marginal
product of land in the production of crop n is equal to the return to land in the production

of the crop. In other words, we can determine the land parameter in the Cobb-Douglas

production function just the same way we determined the vanable input cost shares:

k
= ©)
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Knowing a; and S allows me to infer the constant coefficient A in the Cobb-

Douglas production function:

PR, (10)

H:,."'k"

The input cost shares (the production parameters) calculated must not only fit the
available information concerning the Malawian agricultural production for the base year
(1992/93), but they also must not violate the requirements and assumptions of the model.
The first requirement of the model is that all equations of the model hold. All crop
production and input demand equations must be satisfied at given prices and fixed land areas
used in the model.

The second type of requirement concerns the Cobb-Douglas functional form and the
assumption we make in the model, as well as restrictions imposed by economic theory. In
the current study, I characterize the Malawian agricultural production structure by use of a
Cobb-Douglas production function, with constant returns to scale. This implies that the
input coefficients (cost shares at the equilibrium) must sum to one, and that they must be
between zero and one. 1 also assume perfect competition in both the input and output
markets. This ensures that economic profits do not exist in the model. This also implies
that the value marginal product (VMP) of any variable input must be equal to its price.
Particular to the smallholder subsector where the household must decide how many crops to
grow on the available land, the fixed factor (land) is allocated across crops, within a farm, in

such a way that its marginal return is equalized for each pair of crops. It must also be true



83

that the sum of land areas allocated to each crop by the household must be equal to the fixed
land area available for agriculture in the household. Another restriction more from common
sense than from theory is that all quantities produced and demanded must be positive.

Because of these restrictions, and because I do not consider uncertainty in the
production decision-making process, actual observations may depart from those values that
satisfy the requirements and assumptions of the model. Thus, my goal in the calibration
process is to minimize this departure. For this purpose, I follow the technique proposed by
Bravermanetal. (1983, pp. 147-152).

The objective function consists in minimizing the departure of observed input
demands (including variable and fixed inputs) and of the land allocation condition from
their expected values; that is, values that respect the assumptions and requirements

(constraints) of the model. The function can be presented as follows:



84

MinXa,(52) +a,(32)" +a, (")’ (11
PY’ - Z w2,
where P, = . is the "shadow" price of land, z; and k; are observed

k

o

quantitiesof variable inputs and land uses, respectively. The z_'s and k_'s are the values
that the z,'s and k, 'sare expected to take, given the various assumptions and requirements
of the model. The a;'s, a, 's, and a's are arbitrary weights that reflect the degree of
confidence in the starting values of z 'sand k's.

The requirements (constraints) of the model are:
I) All equations of the model must hold, including

1) Input Demand equation

a,

. (w-,)-[i—;*'] : m— L
2 =|— 11— 4"k, (12)

Qa,; =l ji

!

4
where a, and Srepresent input i's cost share and the land parameters, and u = Z a,

2) Supply function equation

4, LY W' ':_;,
Y =4[] “‘Kﬂ=A"“H(—) K*? (13)

i=1 i\ Q;
IT) The sum of newly adjusted land allocation(X,, ) must not exceed the household's

landholding size (K)
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IIT) The assumption of constant returns to scale must hold
p=1-) a, (14)

IV) All quantities and parameters are positive

z .k,a,,p20, (15)

The estimated cost shares are compiled in Table A6 (appendix 3A); I will use these
coefficients, together with demand parameters (see section 5.3 of the current chapter for
more details), in the simulation of effects of agricultural pricing policy changes in the
Malawian smaltholder sector (see chapter 6 of the current study). In the following section, I

present the methodology used to estimate demand parameters.
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5.3. Demand Parameters

I characterize the Malawian demand system by use of an Almost Ideal Demand
System (see chapter 4, section 3 of the current study). In this section, I describe the data
used to specify the parameters of the model. 1 then proceed to econometrically estimating

those parameters.

53.1. Data Description and Preparation

As I said earlier in this chapter, there are two data sets I will use for the estimation of
consumption demand parameters in Malawi: The “Malawi Maternal and Child Nutrition
(MMCN)” survey and the “Household Expenditure and Small-Scale Economic Activities

(HESSEA)” survey.

53.1.1. Data Description

For the estimation of rural household consumption demands in Malawi, I use both

the MMCN survey, conducted from October 1987 to September 1989 and the HESSEA

survey, conducted during the 1990/91 agricultural season.
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The MMCN survey is a joint effort of the Center for Social Research (CSR) at the
University of Malawi and the Comell Food and Nutrition Policy Program (CFNPP). Simler
(1994) gives a more detailed description of the survey.

The MMCN survey covered Mzuzu Agricultural Development District (ADD),
loc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>