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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 ofthe rural population in Malawi

live in the smallholder sector. Because ofthe importance of agriculture in the Malawian

economy (around 37 percent ofGDP and 85 percent ofexport earnings and employment, in

1993), the government has been active in the pricing policies ofagricultural inputs and

outputs. Because ofthe availability of data, the current study is limited to the smallholder

sector. It looks at three major issues that sm‘round pricing policies in the smallholder

agriculture:

1) The government has set the producer price ofmaize 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 ofthe subsidy on both the producer

and consumer prices ofmaize alone leads to a decrease in the production ofthat

commodity, while increasing the production oftobacco—the main cash crop. The overall

per-capita income decreases. The median household is worse ofi"as production ofmaize

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 ofthe maize double subsidy. These effects are magnified when some

proportion ofthe maize consumed in Malawi is imported However, household welfare

improves, instead ofworsening, as imported maize becomes available for consumption

The simultaneous elimination of fertilizer and maize subsidies, and ofthe tax on

smallholder tobacco production leads to a mild increase in maize production, while

production oftobacco increases greatly. The government budget deficits from agricultural

operations are perfectly eliminated and households are better offafter policy change,

because ofthe resulting increase in the production ofmaize (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 ofthe current study is the problem ofagricultural 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 ofPrice-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 ofagricultural outputs and inputs over a

long period oftime. The objectives ofsetting output prices vary from a country to another,

but in principle such a policy is to encourage production ofsome 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 ofspecific crops (rice in Senegal, maize in Malawi, etc.)

In Malawi, prices ofagricultural 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 ofthis
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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. Dalryrnple (1975, pp. 4-8) identifies some ofthose 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 ofthe

group ofpopulation that needs to be helped (smallholder farmers in the case ofMalawi).

iii) expand the domestic market for fertilizer and allow for the establishment of fertilizer

manufacturing, on the assumption that fertilizer production exhibits economies ofscale;

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 offinancing 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 govemrnent 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 offertilizer. A fertilizer subsidy was

instituted to mitigate the effects ofhigh transport costs and ofexchange rate devaluation.

Indeed, "while international prices ofMalawi'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 ofocean fieight doubled At the same time, transport costs from port
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3

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 Goverrnnent 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 ofmaize above its import parity price (IPP); this is an

implicit subsidy on the maize producer price. At the same time, the government ofMalawi

has set the maize consumer price below its IPP: this is a subsidy on the maize consumer

price. The official explanation ofthis 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 ofMalawi has

set prices ofsmallholder 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 19805, many Sub-Saharan African countries, including Malawi, adopted

economic structural adjustment programs in the attempt to boost the slow growth oftheir
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agricultural sector. However, there is lack ofinformation on the magnitude and the direction

ofchanges 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 ofagricultural

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 ofthe production ofsome

crops, ofthe government budget deficit, and ofthe 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 ofestate producers (Sahn, (1992)). Does the import and

export parity pricing ofsmallholder 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 19805 did not result in an increase of

agricultural productivity, but only in substitution between production ofcrops (Mtawali,

[1993], p.161). The overall effects of liberalization ofthese prices is still unknown On the

other hand, fertilizer sales have continued to rise in the face ofsubstantial 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 ofsupply constraints (better credit access, better technology complementary to

fertilizer use) is also plausrble‘. 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
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6

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 fiom 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 ofthe subsidy removal, and ofthe output import and export

parity pricing policy on

i) the production ofmaize?

ii) the production ofother 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 ofthe rural and urban

Malawi, in order to better capture the impact ofdiverse policies

mentioned above on the welfare ofhouseholds;

to characterize the smallholder farming system in order to

understand the impact ofthe 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 ofMalawi (SFFRFM);

to make policy and research recommendations based on the

findings ofthe study to appropriate institutions.



1.4. Related Researches

The closest studies to the current analysis, in terms ofobjectives and methodologies

ofresearch, are those of Harrigan (1990) and ofKirchner gtaL_(1985).

The study ofHarrigan follows a partial equilibrium analysis and thus ignores the

links between markets through cross-price elasticities ofdemand and supply. It also ignores

the issues ofincome distribution and welfare ofdifferent categories ofthe population

The objectives ofHarrigan’s study were to assess the achievements ofMalawi’s

smallholder pricing policy. In particular, the study aimed to evaluate "the World Bank'

prescriptions for smallholder pricing policy under the auspices ofMalawi's three Structural

Adjustment Loans (SALs) during the 1980s" The study concluded:

The Bank placed excessive emphasis on the removal ofthe price distortions, via

adoptions ofthe import/export parity price criterion, while failing to pay adequate

attention to the sequencing ofpolicy reforms and conflicts between policy objectives. As

a result, pricing decisions, although achieving some ofthe stated objectives of

government policy, such as the build-up ofa strategic food reserves, failed to achieve

other goals, namely, a significant diversification ofsmallholder agriculture and a major

increase in smallholder contribution to agricultural export revenues.

The study ofKirchner gal;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 ofpayments.

Movements of fertilizer and export crop prices toward their parity values are also

demonstrated to result in improvement in most ofpolicy 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 gt_a_l_., the current study is limited to the smallholder sector. It also uses a

different specification ofthe production structures in the smallholder sector, and finally,

the current study uses different sets ofdata and different parameter estimation techniques

(calibration and econometrics).
C

1.5. Organization of the Study

The study is organized as follows: Chapter 2 provides a synopsis ofthe economic

structure and macroeconomic policies in Malawi. In chapter 3, I present the agricultural

pricing policies ofMalawi. Chapter 4 presents the methodology used in the current

analysis. Chapter 5 provides a description ofthe data to be used in the study as well as

the estimation and specification ofthe model's parameters. Chapter 6 presents and

discusses the simulation results ofthe model and chapter 7 is a summary offindings 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 ofthe economic structure and macroeconomic

policies ofMalawi. It gives an overview ofthe macroeconomic performance and

illustrates the need for better formulation ofagricultural 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 Afiican 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 Afiican mines.

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

represents on the average, 37 percent ofGDP.

Agriculture contributes to over 85 percent ofexport earnings, with tobacco

representing over 74 percent ofthe total export earnings.

10
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Between 1964 and 1979, the Malawian economy maintained a strong upward

trend: The growth rates ofGDP, 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 ofthe examples of

successfully adopting their policy prescriptions. However, some analysts feel that this

claim ofsuccess 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 oftrade oftobacco (the country's main

source ofexport earnings), a drought, and historically high interest rates in international

financial markets resulted in growing bankruptcies oftobacco estate and an increase in

the current account deficit and the debt service ratio.

2) Because ofthe war in Mozambique, external costs oftransport were raised

close to 20 percent ofthe value ofexports and 3 percent ofGDP by 1984. By mid-1988,
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the influx ofrefugees from Mozambique was estimated to 6 percent ofthe Malawian

population (Malawi Government, Series ofEconomic 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 ofpayments, to cut the

budget deficit and give market mechanisms greater importance in determining prices,

wages, resource allocation, and the structure ofproduction. Specifically, the adjustment

program proposed to raise producer pricesfor smallholders, eliminate consumer

subsidies, and fertilizer subsidies, adjust exclmnge 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 ofparastatals including liberalization ofthe grain

market and divestiture ofpublic holding companies owned and operated by Malawi's

elite.

The impact ofthe 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 1973 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 ofthe adjustment program, the Malawi's current account

deficit as a percentage ofGDP fell in 1980 (though rising again in 1983). In 1990 - 1992,

the Malawian current account ran into a surplus, but plunged into a deficit ofMK505.5

million in 1993, after the agricultural crisis in the same year.

The budget deficit as a percentage ofGDP fell on the period 1981-1985;

however, the decline oftobacco prices in 1985/86 and the influx ofrefugees at the same

period raised again the current account andthe government budget deficits (Lele, 1989).

Between 1991 and 1993, the deficit in the government budget increased from MK328

million to MK848 million (6.48 percent to 9.36 percent oftotal GDP at market prices).

Investment as a ratio ofGDP declined in the same period Inflation reached an all-time

high rate of3 l .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 ofstructural

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 ofinflation and interest are the rapidly increasing money supply

as well as repeated devaluation ofthe domestic currency. A major reason for the

expansion ofmoney 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 ofADMARC (Graeme, G., 1994, p. 5). These poor

economic performance combined with high population growth (3.3 percent), lead to a

forecast ofno per capita GDP growth between 1993 to 1996 (Malawi government 1993,

p. 21).

At the sectoral level, there is a lack ofsupply response to the SAP. By 1987,

estate production had not regained its 1983 peak; smallholder production showed a

similar lack ofaggregate production response. Changes in relative producer prices

induced by SALs simply resulted in shifis among 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 19705 has grown at a greater rate than the

growth rate ofthe population (Mtawali . 1993, p.155). This sector is characterized by a

dualistic structure: A rapidly growing estate sector accounting for the major part ofthe

Malawian agricultural growth and an almost stagnant smallholder sector living in

extreme poverty. However, the latter is the main employer ofthe rural labor force (2.1

million in 1987). Off-farm employment within the smallholder sector is dominated by

ganyu (casual, seasonal) labor which counts for about 70 to 80 percent ofrural labor

(Livingston, ;et_a_l_,, 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 ofthe total labor force is supplied by hired labor (World Bank, 1994, Vol. II, p.

14).

There exist quite large variations in the estimates ofnon-farm employment in

Malawi, from different studies. A most recent study (Daniels, egg, 1993) estimates that

21 percent ofthe 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

(NEWS). The same study concludes that approximately two-thirds ofMSMEs

contlibute 50 percent or more to household income in urban and rural areas.
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The cause behind the high performance ofthe 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 ofthe 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 ofagricultural sector in general terms,

from 1980 to 1991, agricultmal GDP grew at 3.4 percent a year, about the same rate as

the rural population In two ofthe 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 19805, the dualistic structure ofMalawian agriculture has

diminished because i) some ofthe better-off smallholders moved into the estate sector,

and ii) the expansion ofsmallholder 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 of9.4 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 of25.1 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 ofthese 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 ofthe Ministry ofAgriculture (MOA) are

organized into eight Agricultural Development Divisions (ADD). These are Karonga

and Mzuzu in the North; Kasungu, Lilongwe, and Salirna 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 othersz, the Agricultural

Development and Marketing Corporation (ADMARC) and the Smallholder Farmers

Fertilizer Revolving Fund ofMalawi (SFFRFM) are worth to be emphasized here.

ADMARC is responsible for distributing fertilizer and hybrid, composite and improved

local varieties ofseed to smallholder farmers; it also manages the country's strategic

reserves ofmaize, and it markets strategic crops based on ceiling and floor prices.

ADMARC had monopoly on purchase ofall 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 numberhad increasedto 610.
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enterprises. These two institutions replaced the Smallholder Agriarltural Credit Administration

(SACA), which collapsed in 1993, with debts ofMKSOO million (for more details, see Benson,

1995 and 1996).
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The SFFRFM is a part ofthe ADMARC. It is responsible for procuring fertilizers

required by smallholders, for managing the fertilizer bufi‘er 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 ofMalawi (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 ofthe smallholder sector are limited by the scarcity of

cultivable land relative to population Because ofdemographic pressure3, farmers have

been forced to abandon their fallow periods and to expand their cultivation to marginal,

less fertile soils. Also, because ofthis demographic problem together with the non-

availability (or non-intensive use) ofinorganic fertilizer, the soil fertility has been

declining through time.

The Land Resources Evaluation Project (LREP) has estimated that 0.25 million

hectares ofcultivable land in the customary. sector is not being used Moreover, 0.6

million hectares ofpublic land is suitable for agriculture. However, these estimates may

be misleading: The cultivation ofthis "unused" land involves considerate availability of

laborandcapital. But, welmowthatthesefactorsconstitutethemainconstraintstothe

smallholder agriculture. The utilization ofpublic land, especially forest may bear

greater social costs than the private costs due to extemalities associated with such lands.

In addition, about 90 percent ofthe 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 ofMalawi, 1993 Ammal Bulletin, table

1.1 & 1.4, p. 1&4).
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or marginally suitable for agriculture in the southern and central regions ofthe country is

already cropped or under short fallow (World Bank, 1994, Vol. II, 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, ofnitrogen to smallholders increased by an

average of 19.4 percent per annum between 1980 and 1991. Phosphate sales increased

by46.2 percent peranntnn overthe same period Sales ofhybridseed increasedbyan

average of 11.4 percent per annum over the decade (Govemment ofMalawi, the Ministry

ofAgriculture, 1995).

As a result ofthis growth in use ofimproved inputs, the area ofland planted with

hybrid maize, as a proportion ofthe 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 ofsmallholder land is

planted with maize (World Bank, 1994, Vol. H, 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

ofavailable supplies has exacerbated the supply constraints.

On the demand side, the lack ofresources is the most common reason for

smallholder farmers' non-utilization offertilizer and/or hybrid seed (Peters, 1992). Of

course, the increase ofthe prices ofimproved inputs(inorganic fertilizers and hybrid

seeds) lead to reduction in the intake ofthose input by smallholder farmers. In 1993-94,

the government liberalized the import and domestic distribution offertilizers and the

production and marketing ofhybrid seed "However, given the undeveloped status ofthe

private agricultural marketing sector, together with foreign exchange and capital

constraints, it is unlikely that donor support ofthe liberalization process would greatly

help the sector to realize its firll benefits (World Bank, 1994, Vol. II, p. 52). Constraints

related to the pricing system ofagricultural 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 ofGDP)

from 1964 to 1979. From 1979 to 1987, the growth rate was negative; but, the economy

picked up again in 1988.

In the 19705, 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 grth

(3.4 percent). During the period of 1992 tol994, the overall Malawian agriculture

experienced negative growth, due to two major droughts in 1992 and 1994. One must

note that most ofthe agricultural growth was in the estate sector, while the smallholder

sector stayed stagnant.

Because ofpopulation pressure on the available smallholder cultivable land and

because ofproblems associated with soil degradation, the Malawian government has

undertaken policies aimed to incite smallholder farmers to use inorganic fertilizer, in

order to increase production ofkey crops such as maize. These policies included

controls ofmaize price (producer and consumer), and fertilizer price subsidy. The

government ofMalawi has instituted a tax on the smallholder production oftobacco 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 ofthe Malawian agricultural pricing

policies.



([1thER 3

it. #21“

B:

pnC‘Jfg’
F1“:

maxim
5

final mm

are rm: :1

[1’10“ 115 imp

axons thto:

iStllmg) price

bral'een
pn'c

MKISSS
to Ml

below, one can 5

ADl-liRC
Cons:

l31.”.btlakgiri l9

 



CHAPTER 3. AGRICULTURAL INPUT AND OUTPUT PRICING

POLICIES

3.1. Agricultural output pricing policy

Before the first Structmal Adjustment Loan (SAL) in 1981, agricultural output

pricing policy was oriented toward food security objectives and was aimed at increasing

marketed surpluws ofmaize. 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 ofmaize, 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 consrnner

(selling) price. Sahn, David E. §t_al._(1990) shows that, ifcompared to the ADMARC

break-even price, the maize official consumer price has been, in real terms, fiom

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.
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Table 3.1. Market and ADMARC Maize Consumer Prices [988-1993 (Tambala/Kg)

1988

E e M

25

3 1

29

27

24

34

28

33E
H
E
Z
F
fi
fi
g

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

4o

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

4o

39

60

4o

50

63

60

A

50

50

50

50

50

50

50

50

1993

M

1 12

66

60

82

76

65

74

70

1
3
>

64.8

64.8

64.8

64.8

64.8

64.8

64.8

64.8

 

Notes: M = Market Price

A=ADMARCprice

BL, KR, KS, LL, M, MZ, SL, and SHstandfor Blantyre, Karonga,

Kasrmgu,Lilongwe,Machinga,Mzuzu,Salima,andShirevalleyADDs,

respectively.

Source: 1) Government ofMalawi, “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 cr0p producers were taxed

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

overvalued exchange rate4 (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
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smallholder burley tobacco was 71.9 percent ofthe world-market price. It was 77.2

 

percent in 1990.

Table 3.2. Smalholder Tobacco Producer Nominal Price (Tamhala/Kg)

NDDF SDDF Sun/Air Oriental Flue-Cured Buriey

XE! w A ..W A E A w A ..W A 14.7 A

1985 151.5 102.0 95.2 81.5 106.6 84.6 NA 90.9 NA 237.5 181.6 51

1986 225.8 101.5 172.6 71.5 170.4 80.7 NA 92.1 NA 302.8 291.4 52

1987 324.8 105.7 235.2 82.4 266.3 83.7 NA 95.4 Na 396.0 396.3 78

1988 449.5 111.6 388.6 88.3 399.3 103.7 NA 129. NA 528.3 524.5 88

1989 604.8 157.7 629.9 119.2 505.2 148.2 NA 187.4 Na 652.9 369.9 118

1990 436.8 250.7 365.2 186.5 382.3 214.3 NA 214.6 NA 652.9 517.3 118

1991 602.8 250.7 577.9 215 701.4 214.3 783 229.7 m 1094 1110 N.

7 . A.

 

Notes: W = Woddomarket price

A = ADMARC price

NA = 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 ofADMARC buying and selling prices. The

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

ofmajor crops produced by smallholder farmers.
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Table 3.3 Nominal Smallholder Producer Prices

Nominal Prices (current tarnbala/kg)

M Maze Ree ___Tob.‘ ___...G’nut mils.” eat. all rats. 9.215.. an: 198.

1980 6.6 10.0 46.0 33.0 14.0 23.0 NA NA NA NA NA

1981 6.6 10.0 46.0 33.0 14.0 23.0 NA NA NA NA NA

1982 11.1 10.0 52.0 37.0 14.5 28.5 NA NA NA NA NA.

1983 11.1 11.5 75.6 55.0 20.0 38.0 NA NA NA NA NA

1984 12.2 15.0 83.6 60.0 30.0 42.0 NA NA NA NA NA

1985 12.2 17.0 102.0 70.0 40.0 46.0 NA NA NA NA NA

1986 12.2 9.0 101.0 75.0 42.0 50.0 NA NA NA NA NA

1987 12.2 22.0 106.0 75 .0 44.0 55.0 NA NA NA NA. NA.

1988 16.6 27.0 1 12.0 75.0 44.0 65.0 NA NA NA NA NA

1989 24.0 31.0 158.0 85.0 48.0 77.0 NA N.A NA NA NA

1990 26.0 35.0 251.0 95.0 42.8 81.0 15.0 18.0 12.0 50.0 NA

1991 27.0 37.0 251.0 100.0 47.7 81.0 15.0 18.0 15.0 55.5 NA.

1992 29.7 39.0 251.0 112.0 51.2 90.0 15.0 25.0 20.0 61.5 NA

 

Notes: ' Average price ofthe Northern Division Dark-Fired (NDDF) and the

Southern Division Dark-Fired (SDDF) tobaccos.

bForyearsl980to1989,thepricereportedisthat ofwhitebem. For

l990to 1992,thepriceisanaverageofpriwsofbeansandpeas.

° Average price ofgray stripe, white, mixed , and black varieties.

NA = Not Available

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

annex

Under the SAP II (1983/84—1986/87), nominal prices ofall export crops were

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

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

ADMARCs 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 ofagricultural commodities, which rose

during the 19808, the real prices fell during the same period (Scarborough, 1993, p.7).

Under SAP III (1987/88-1992/93), real prices ofmaize were substantially

increased Its production also increased against other crops between 1987/88 and

1990/91. The introduction ofhybrid seed more productive helped to achieve this

increase. From 1991/92, hybrid maize has substituted instead local (traditional) maize.

Real producer prices ofmaize declined between 1989/90 and 1991/92, but yet the

production ofhybrid 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 ofall 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 ofgroundnuts decreased by 70 percent and smallholder agriculture became

concentrated on maize production.

In brief, the indirect taxation of smallholder production led to declining

production ofsuch crops as cotton, rice, and groundnuts. It is mainly for this reason that,

in the 1980s, the structural adjustment programs emphasized the improvements ofprice

incentives. Apart from increasing prices in general, relative prices ofexport 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 )2 i)

The changes in prices ofindividual commodities were not permanent; ii) prices did not

shifl consistently in favor ofexport commodities; iii) parity prices were not achieved and

sustained; iv) implicit taxation on smallholder export crops has not been eliminated,

especially in the late 19808 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 ofthose crops whose prices had increased

As far as pricing is concerned, the Malawian goverrnnent still sets a minimum

pricetofarrners. Italsosetsamaximmnconsumerpricethattheprivatetradercan

charge. Because ofthe lack ofstorage facilities, farmers are limited most ofthe time to

selling their product to the public enterprises instead of selling them to the final

COHSUIDCI’.
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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 ofMalawi (SFFRFM), as a part ofthe

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

beeause 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

ofhigh transport costs and offrequent 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 ofthe fertilizer subsidy.

Until 1994, the GOM sets a pan-tenitorial 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 + 485, 18 percent, and on average of7 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 ofthe 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 offertilizers to estates. It is a

subsidiary ofa South Afiican company. It has a granulation plant at Blantyre (the capital

town ofMalawi). 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 ofMalawi (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 offertilizer. It needs an

import license for its operations. This handicapped a lot its activities in the 1991/92

season

 

5 'I'hisisaspecialcombinationoffertiliw'mrtrierns
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Table 3.4. Comparison of Subsid‘ued Fertilizer and Free Market Prices in 1991

(MK/501‘s has)

PM SFFRF A19 OFFICE NOfiK Free Market

M M HYDRQ

Ammonium sulfate 48.0 54.6 50.8 NA 52.7

Calcium ammonium

nitrate 45.0 59.9 59.9 47.3 53.6

Urea 45.0 71.6 67.7 57.3 65.5

Dimnonium phosphate 49.0 77.2 73.0 NA 75.1

B (4:18:15:O.lB) 65.0 65.0 NA NA 65.0

Super NA 82.7 78.9 N.A 80.8

B(5:33:24:20:l.5B)

C (62182151153) 56.4 72.6 68.8 NA 70.7

Super C(8:24:15:O.IB) NA 83.3 79.5 NA 81.4

D (10:7:24;20:1.sr3) 58.0 74.8 71.0 NA 72.9

Super D NA 83.8 79.9 72.0 81.9

S (6:18:6I0.1B) 55.0 68.1 NA NA 68.1

Average price 52.7 NA NA 69.8

 

Note: NA = Not Available

Source: Conroy, Am, 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 ofbenefits to costs for fertilizer use on

crops, especially on maize. The price offertilizer was, thus, a function ofthe price of

maize for the forthcoming season, the prices ofother crops and their relationship to

export/import parity, the likely procurement costs for various fertilizers, and the existence

ofthe fertilizer subsidyaele, 1989, p. 11).
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The existing structure of fertilizer subsidy, until 1994, led to some problems:

i) it encouraged leakage of subsidized fertilizer from the smallholder to the estate

subsector.

Leakage offertilizer fiom smallholder to estate subsector could be explained by

1) the fact that SFFRFM‘s prices were way below those ofany 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 ofLilongwe; transport costs from these two points ofdistribution

are too high so that estates either buy directly fiom SFFRFM, or fi'om smallholders.

The subsidized fertilizer is smuggled directly from ADMARC and indirectly

through secondary markets between smallholder and estate farmers. Mkandawire gtgL

(1990) estimate that, in 1989, 59.1 percent ofthe 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 ofthe fiscal year, and thus, it affects the company's cash flow position; it is

difficult to isolate the cost ofthe subsidy because it is the net result ofall transactions; it

is not transparent and does not allow easy tracing ofindividual costs; 4) many ofthe
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benefits ofthe subsidy go to the estate sector (i.e., there is a need to accurately estimate

leakage offertilizers from smallholder to estate sectors)7.

Because ofall 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 ofhigh-analysis fertilizer with a target of40 percent ofimports 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 ofKenya (Lele, 1989. p. 11). This was due to

rising landed costs of fertilizer, and declining marketed volumes ofmaize. The influx of

refugees from Mombique 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 ofmaize 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 Agricultmal Sector Adjustment Credit (ASAC)8 and with the

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

 

7 misseoffafilizerleakagebawemflnmflholdamrdeaueseaomisandedmme

currentstudy.

3 ThWaldBmkhasfinuneddxadjuMopaafiommMflandzTMeeSuucnuflAdjusunan

Loam(SALs)in 1981, 84,ar1d86respectivelyandaFertilizerIcanhl 1983,an1ndustry/1‘rade

Policy Operationin 1988andaASACin 1990.
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to a phased reduction ofthe fertilizer subsidy-with total elimination during the 1994/95

agricultural season): The total subvention ofthe subsidy as a percentage ofthe

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 amlyzes the difl‘erent effect ofthe 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 ofthe previous year’s

harvest. The National Seed Company ofMalawi (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-19805. The Smallholder Sad 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 md that the government wants to promote.

In the uncut study, because I could not get enough information on the

households seed demands, and given the fact that smallholder obtain a great proportion

ofseeds by retaining part ofthe 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 ofLivingston,

§t_a‘l_._for the Government ofMalawi (1993 ). The study draws the following conclusions

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

“Malawi’s labor force (age 10 and over) ofabout 3.5 million is growing

at nearly 3 percent per year. This labor force is overwhelmingly (92 percent)

rural; and ofthis 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 ofthe 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 ofthe number ofemployees, employs only about 12 percent ofthe

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 ofgrowth ofthe labor force. Most ofpaid employment in the economy is

in the formal sector. The estate sub-sector provides about one-halfofformal

sector paid employment; also those engaged as tenants on the tobacco estates

exhibit many ofthe characteristics ofa paid labor force. The rest offormal sector

employment is in urban/and rural non-agricultural enterprises and in

government.”

According to the study ofLivingstonfl, (1993), there exist three types of

smallholder labor, apart fi'om 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

ofthe 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 ofsmallholder 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 govemment report (Ministry ofAgriculture, 1978), around 6

percent ofthe 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 lmskilled

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 ofthe country (North,

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

Agriculture, 1984185

D/R ' n Tambala/hgr Tarnbalgzgyfi hours)

Karonga 22 110

Mzuzu 18 90

North 20 100

Kasungu 17 85

Lilongwe 14 70

Salim 29 145

Central 18 90

Machinga 10 50

Blantyre 18 9O

Shire Valley 13 65

South 14 70

All Malawi 16 8O
 

Source: Livingston, l. andS. 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 ofdemand and supply. Smallholder labor

supply, given by the total family labor available, is inelastic.
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3.2.4. 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 ofhouseholds 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 ofother inputs (See chapter 5, section 2, ofthe 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 freehold

title or leased to individuals or corporations for a period of21-99 years.
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3.3. Government Deficit from Agricultural Operations

As seen earlier, the government ofMalawi supports the producer and consumer

price ofmaize. It also used to subsidize the price ofimported fertilizers for smallholder

farmers. These subsidies are provided through public institutions (the Agricultural

Development and Marketing Corporation and the Smallholder Farmer Fertilizer

Revolving Fund ofMalawi). 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 orMK)

  mpg 1990/9] 1991/9 1992/93 1993/94

2

Maize 5.7 14.8 4.4 28.8

Tobacco 13.2 - 24.8 - 31.9 - 7.2

Cotton 2.8 - 4.0 - 4.6 6.3

Groundnuts 1.7 1.5 - 0.4 —

Rice 0.1 -0.2 -0.1 - 1.7

Genual Produce - 1.5 - 1.0 - 6.6

Farm inputs - 0.9 1.4 - 17.0 - 30.4

Crop Trading 21.1 - 12.1 - 49.6 2.4

Profit
 

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

In the current study, we are interested in knowing how the change in the

agricultural pricing policies ofMalawi will affect these government budget deficits, the

reference year being 1992/93.
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3.4. Conclusion

In brief, the Malawian agricultural pricing policy has had three different phases.

Phase I (before 1980/81) is characterized by strong intervention ofthe government. Input

prices, especially fertilizer prices, were subsidized Smallholder exports were directly

taxed through producer prices lower than the world-market prices. Phase H corresponds

to the three SAPS (1981/81-1992/93); it is characterized by an attempt by the govemment

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 oftotal 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 efi‘ects 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 e111,, [1986], Braverman §;a_l., [1987], Dorosh gala [1994], Arulpragasam,

[1994]).

The chapter begins with a briefcomparison between this methodology (CGE) and a

partial-equilibrium analysis. It then specifies the building-bloc equations ofthe model as

adapted to the institutional structure ofthe Malawian agricultural and foreign exchange

SCCtOI‘S.

4.1. Introduction

The multi-market method can be viewed as extending the single-market surplus

method to include income disuibution and some general equilibrium considerations. It uses

models offarm-household behavior as its basic building blocks. These models allow a

rnicroeconomic investigation ofboth producer and consumer response to exogenous price

changes.

44
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Variations in rural incomes are due to different size of landholdings 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 ofagricultural price

policies on outcomes of interest. The policies considered are Specific to the institutional

structure ofthe 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 ofthe economy in

question, at a particular period oftime.

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 ofrelated
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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, Some economists/analysts use

the domestic resource cost and the effective protection rate for various crops. These

measures are modified ratios ofdomestic prices to international prices; however, they do not

address income distribution and public finance issues, nor can they address the quantitative

impact oftaxes 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 ofthe economy. In the present case, variables such as capital account flows,

investment and saving, monetary policies, etc., are assruned to remain constant for the

purpose ofthe 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 varieties9), 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 suncair, and the oriental varieties.
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The aim ofthis 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.



4.1 Th
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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 ofa rapidly growing "large-scale" sector

(also called "estate" or "leasehold" sector) and a smallholder sector. From a production point

ofview, these two sectors differ from each other by the size ofthe farm land and the

agricultural techniques used (fixed and variable inputs used). These two sectors are also

differently regulated by the govemment—we saw that the estate sector has been somehow

relatively more favored by these regulations. 1 limit my analysis on the smallholder

subsector (see chapters 1 and 2 ofthe current study for reasons ofthis 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 pulsesl '. For the purpose ofthe analysis, I have divided Malawi into

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

 

The following are the varities oftobacco grown in Malawi: Burley, flue-cured, Northern

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 NSSA11992/93)

 

  

gegions

North Central South

(Karonga, Mzuzu (Kasungu, Lilongwe, and Machinga, Blantyre, and

Crops ADDS») Salima) Shire Valleyr

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. Sorghmn is grown in

the central and southern regions ofthe 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

Malawi use fertilizer, land, and labor in their production. In the Northern region, farmers use

mainly land, fertilizer, oxen, and labor. In the Southem region, smallholder farmers use only

land, and labor (for more details, see chapter 5, section 1 ofthe current study).

Smallholder farmers maximize profits; they are constrained by the availability of

land and fertilizer, technological possibilities for substitution, and the prices ofoutputs and

inputs. Smallholders are assumed to be price-takers in both the input and output markets.

Because ofthe duality ofthe production function and the profit function, I can use

either ofthem to characterize the Malawian production structure. As note Jamison and Lau

(1982), the profit firnction is particularly attractive in this kind ofanalysis because ofthe

Hotelling-Shephard lemma This lemma states that the first-order derivatives ofthe profit

function with respect to the input prices are the negatives ofprofit-maximizing input

demand fimctions, and its first-order partial derivatives with respect to fixed inputs are the

marginal products ofthose inputs.

Because the current study concerns only the short-to-intermediate rim decisions, I

use a normalized restricted Cobb-Douglas profit function. I use a Cobb-Douglas form for

simplicity and because ofscarcity of data. This form ofprofit function is said restricted

because it allows a subset ofinputs 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 Pu. the producer price ofcommodity n in region r. The profit function,

conditional to land allocation between crops, is”;

  

H; 1 ”’1'

Ln 0 2 an UL = inLn e + {I 1P" a £1 [a P" fl" LNK ( )
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r = l to 3, denotes the three regions (North, Center, and South) which comprise

the eight Agriculture Development Districts (ADD);

i= ltoZintheCentral region, 1 to3intheNorthern region, and 1 inthe

Southern region, denotes the variable factor index: labor, fertilizer, and

oxen;

n is the crop index.

 

‘2 See Appendix 2A, for mathematical derivation ofthe paramaters ofthis profit firnction.
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Knr represents the fixed land allocated to crop n by a representative household in

region r.

The conditional supply function13 ofcommodity n is:

  

6 ,', ’

Q; = 62. = Era-2mm) (2)

The conditional supply fiinction depends on the profit and the price ofcommodity 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 (5;) and cross-price

elasticity ofsupply between commodity n and m (55,) .

For each household type r, land is allocated between crops until the value of its

marginal product is equalized across crops 11 and m. In other words, land is allocated

beMeen n and m until the ”shadow price" or "imputed value" ofa marginal unit ofland is

e‘l‘lalized 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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P; 61],, 2.. P": am,

6K; 6K;

(3)

implies M = M, for n at m

KI. K.5.

It must also be true that the sum ofland allocated to each crop grown within the

household 1(K'n) does not exceed the size ofthe household’s landholding (K'). In other words,

we have the following identity:

fim=r (o
n=l

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; = Qf,*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:

_ an; : _n;a.,.P,.' (6)

6(Wi/Pn.) W:

2.; =

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

level, is:

z: = (zilzt'n) * H” (7)

‘4 Ishould notematthedemsnd forlaboris'net' instead of'gross'. The household demands labor

services above the supply oflabor by its members. That is: Households net dernmdfor labor = Total

demand- labor applied by members ofthe household In other words, the net demand concerns the

portion ofthe farm labor, which is hired (exclusive offamily 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

variables. The Almost Ideal functional form becomes as follows:

r

 

P" rC" : y" + ¢n ln( Y
+ n r 1- n r 4- 8Y N'P) v A r lnN 2h7,,,InPh ( )

[P= Exp(#0+ ExaLog P. + ZuzarnrLog P..)(Log P..))l

Pn - Consumer price of good it

Cs.r - Quantity ofgood n purchased by household t

Y’ - Income of household t

1‘]T - Number ofmembers in household r

A’ - Proportion ofmembers ofhousehold 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 28, for the mathematical derivation ofthe Almost Ideal Demand System.
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Also, the general price index P is approximated by an observable price index (e.g., the

Stone Price Index”):

[NP Z 224 Dh MP}. 9 (9)

where D, is the h‘h commodity expenditure share in the regional total expenditure.

The demand theory imposes certain restrictions on the parameters ofthe Almost

Ideal model.

The adding up condition requires that:

Ell/1,. : 1.

(10)

2:17th : 2hr)" : zn¢n : ZnVn :annz 0'

Homogeneity requires that, for each commodity i,

2.7». = 0 (11)

16 The Stone Price Index has nice properties: i) It is easy to compute and understand; ii) It is

homogenous ofdegree one. That means that doubling commodity price lead to a

doubling ofthe 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:

7m=7hn (12)

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

Hessian matrix ofthe demand system has negative diagonal elements (Hm); that is,

Yr

Yr Pu or. .

———C-— )1— < 0 (13)
. PnC;

H...-—/...+f.ln———-- (I-———-
7 ¢ NIP Yr Yr

:
1

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 afier calibration (or

CStimation).

Green gal, (1990) derive the uncompensated price elasticities ofdemand ( 3,...)

associated with the Almost Ideal model:

8m : ‘édr + 7’”, Dn ' ¢nDh// Du! (14)

Where (Ennis the Kronecker delta(§,,,, =1, for n = h, 5,), = O, for 11¢ h) andthe other

parameters are as defined before.

The expenditure elasticities ofdemand ( any ) for good it can be derived:

8.. =1+(¢./D.) (15)
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Household demographic structure is included in the demand system as explanatory

variables because it is believed that household composition has on impact on the allocation

ofexpenditure. The household composition elasticity ofdemand reflects the effect ofan

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 ‘7 The formula for household composition elasticity (an, ) is:

all/515 .. N'
a - , 16

"In! Q’s/arr Yr ( )

 

Where 1:; denotes the characteristic d of household r and y; ( Pu CI. ) is the

CXpenditure on item it by household r.

The Almost Ideal has many advantages at the econometric viewpoint: (i) its equation

is close to linear so that it can be estimated equation by equation using OLS, or

Simultaneously using Seemingly Unrelated Regression (SUR) technique; (ii) concerning P,

restrictions on p" and y," are such that P is linear homogeneous ofindividual prices. P can

be replaced by any price index a priori estimated (the Stone price index, for instance); (iii)

the ¢n parameters ofAlmost 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 P1, with (W?) held constant.

For a more detailed discussion about the importance ofhousehold demographic

characteristics in its demand system, see Thomas, Duncan, John Strauss, and Marian

M.T.L. Barbosa (1989).
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The Almost Ideal presents some disadvantages: The Almost Ideal permits a limited

amount of non-linearity in the Engel curves. It also restricts Engel curves to zero intercepts.

The consequences ofthis 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 (Inderj it, gig,

I 986, p. 61). The solution to these problems is to use Engel curves with more curvature or to

introduce 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:

05 = S'N“ (17)

NR is the number ofhouseholds in region r.

C; is the consumption level ofcommodity n by household in region r.

DnR is the total demand level for commodity n in region r.
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4.2.3. Welfare Change

1 use the equivalent variation (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") (13)

Where C(Ul ; P°) is the expenditure needed to attain utility U1 at current prices P° . The

eXpenditure flmctions are as defined above in the Almost Ideal demand structure (Appendix

213).
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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 (Burlcy, flue~ Smallholder ADMARC World Domestic demand &

aired and other varieties) price supply

Imam Ila: Ear-ant:

Fertilizer Smallholder SFFRFM Exports & domestic

Labor Smallholder Domestic arpply

market

W

sandman

Irnports & domestic use

Domestic supply and

demand

 

4.2.4.1. Output Market-Clearing Conditions

(1. Maize

As seen earlier in chapter 3 ofthe 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-

pafity price-

According to many studies (Smale _;e_t_al_._, 1993 and Jayne _e_t__a_l_., 1995), unlike its neighbors

(Mozambique, Zambia, and Zimbabwe) where the color ofthe maize has been proven to be

a key determinant ofconsumption preference between the locally-produced white maize and

the imported yellow maize, Malawi's maize breeders have always taken into accomlt the

yield as well as the color variables ofthe hybrid maize in their researches so that the

problem ofcolor is inexistent in Malawi. However, rural households still prefer local or

traditional maize for their own-consumption, reserving the hybrid maize for sale, ifthey

plant it at all (Smale §_t_2_t_L, 1991). Both varieties ofmaize are equally priced on the market.

ADMARC buys maize fi’om smallholder farmers at fixed prices and sells it directly

to consmners at a subsidized price. '8 I assume that ADMARC does not hold stocks. By

subsidizing both the producer and consumer prices ofmaize, ADMARC widens the wedge

between the two prices.

In the cm'rent study, I will consider two cases ofthe maize market closure. In the

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

Q... = D... (19)

 

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

negligible.
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where sz is the quantity ofmaize domestically produced and Dmz is the domestic demand

for maize.

In the second case, Malawi is a net importer ofmaize. Its market-clearing conditions

become:

Q... = D... + M... (20)

where Mmz represents imports ofmaize.

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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c. Tradable Crops (mainly tobacco)

Q7... = X755 (22)

Malawi being a small country in the world market oftobacco, 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 ofthe removal ofthe 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 cominies. In each region, I also assume a perfectly

inelastic supply oflabor and allow the wage to adjust to clear the market

The total labor demand (21) 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 ofthe current study).
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The total labor supply in the smallholder sector (I...) 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 ofhired labor, which constitutes, on the average, 5 percent ofthe

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 offertilizer used in the smallholder sector.

These changes do not affect the world-market price of fertilizer.

WOW = D}, (23)

where MfADMARC are imports of fertilizers by ADMARC and Dst are domestic uses of

fertilizer in the smallholder sector.
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where the subscript “”pesr srands for pesticides.

4.2.5. Government Deficits

In the current study, government deficits concern the accounts ofthe 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 ofthis 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:

ammo... = (p... - pr. + a...) * (97.). (24)

where Pmz - Pm. is the wedge between the producer and the consumer price ofmaize,

created by the ADMARC;

hm are handling costs per unit ofmaize purchased ; and

szAD is the quantity ofmaize purchased by ADMARC from smallholder farmers.
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Another government budget deficit concerns the operations ofthe 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:

SFFRFMDEF = (P? - W?” + thF, (25)

where F subscript denotes fertilizers;

Pp“ is the world market price of fertilizer, and

wFSb is 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:

GOV... = (P5 - P...")*X..., (26)

where PM,“ is the tobacco world market price;

P'tob is the tobacco producer price offered by ADMARC; and

me is the total quantity oftobacco exported.
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The government total deficit from agriculture (GOVdef) is measured by the sum of

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

Gone, = GOV". ~(ADMARCDEF + SFFRFMDEF) (27)

4.2.6. Consumer, Producer, and Farm-gate Prices ofTraded 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. '9

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;*(I+h,.), (28)

where hn represents handling, storage, and marketing costs plus a trade margin.

 

‘9 For a discussion on the calculation ofthe [PP and EPP, see chapter 6, section 1 ofthe current

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

The endogenous variables from market-clearing conditions are:

[PPn Import Parity Price of good 11;

Pn Consumer price ofcommodity 11;

I1; Household r’s profit from commodity n;

Knr Amount of land allocated to the production of crop n by household r;

Qn’ Quantity produced of crop n by household r;

Q,“3 Total quantity of crop it produced in the smallholder sector;

Xn Quantity exported ofcrop n;

D“r Quantity demanded of crop n by household r;

Zn.” Quantity demanded of input i by household r, in the production ofcrop n ;

25 Total quantity demanded of input i in the smallholder sector;

DuR Total market demand for commodity n;

YR Total household income;

PR General price index (Stone price index);

EV Equivalent variation;

ADMARCDEF“ ADMARC budget deficit from operations on crop n; and

SFFRFMDEF SFFRFM budget deficit from operations on fertilizer, and

GOVrev Govermnent revenues from agricultural operations.



ml
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The exogenous variables are:

qu~ World export price;

me World import price;

P; Domestic producer price ofgood n;

K' Fixed land available to household r;

HR Total ntunber ofhousehold in the smallhoder sector,

Mi Quantity imported of input I; and

W, Price of input I;

The policy instruments are:

3;: Subsidy on the price of fertilizers offered by the government;

5me Subsidy on the producer price ofmaize;

s°mz Subsidy on the consmner price ofmaize; and

nob Tax on the smallholder production oftobacco (all varieties).

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

will start by a briefdescription ofthe 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 ofAgriculture (NSSA), conducted

during the agricultural season 1992/93. Consumption data for the urban and nual areas are

from the “Household Expenditure and Small-Scale Economic Activities (HESSEA)” survey,

conducted by the Malawian National Statistical Office (NSO), in 1990/91. I also use the

“Malawi Maternal and Child Nutrition (MMCN) “ survey, conducted by Cornell Food and

Nutrition Policy Program (CFNPP), from October 1987 to September 1989 to impute rural

household own-consumption ofagricultural products.

5.1. Introduction

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

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

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

SAM, tax data, trade and balance ofpayment, etc.) The second step consists ofconsistency
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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 gal. (1985) suggest to use the units

convention This technique allows us to rescale the units ofmeasurement 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 om' 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 ofthe data used as well as its

preparation for the estimation ofproduction 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 00nt the smallholder production ofthe various crops is based on

the "National Sample Survey ofAgriculture" (NSSA). This survey is conducted once every

twelve years to update benchmark data on the organization and structure ofthe smallholder

agricultural sector ofMalawi.

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 Rmal Development Project (PR) which are 30 in

total. The third level is the stratum (STR); the number ofSTRs varies from one PR to

another. There are 107 STR5 in total. 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 ofEAs, while all PRs contain a complete set of strata, and each ADD

3 complete set ofPR5.
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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 ofthe EA, the measure ofthe size being the total population ofthe

EA as found in the 1987 population and housing census. A simple random procedure was

employed in the selection ofthe sample households within the selected EA.

Malawi contains a total of8395 EA5 nationwide. Out ofthis total, 990 EAs cover

forest reserves, cities, and other establishments, which did not belong to the smallholder

sector ofthe country.

The sample consists of600 EAs. The number ofEAs to be selected per stratum was

determined by the square root ofthe size ofthe stratum, where the size ofthe stratum was

given by the mm ofthe population ofall the EAs within the stratmn.

5.2.1.2. 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 ofthis 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 ofmore than one meter wide.

A Yield Sub-Plot (ysp) is a SO-square-meter area within a plot. The enumerator

harvests and records the weight ofthe 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, smflower, cassava,

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

 

Notice that the importance ofeach 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 median2 crop productions and input (fixed and

variable) uses per region (North, Center, and South). 1 use this information to infer crop

yields and input intensities per hectare, at the sample level. I 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

on it 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 ofthem. For

instance, in the Karonga ADD, ofa sample of 1826 plots, 340 contain more than one cr0p.3

In Mzuzu ADD, out of2599 plots, 2291 have only one crop. In Kasungu, the number of

plots with one crop is 3436 out ofa sample of3660. In Salima, 2148 out of2459 plots have

one crop. In Lilongwe, there are 4539 out of6248 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 of4250; Blantyre has 2281 out of3590; and finally, Shire Valley counts

1356 with only one crop out ofa sample of 1581 plots. For practical reasons, I reduced my

sample to only those plots with one crop. This leaves me with a sample of21 171 plots (i.e.,

80.77 percent ofthe original sample of26213 plots).

I impute crop production at the plot level fi'om 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. Ifa plot measures 1000 square

meters, the produce ofmaize from the whole plot is assumed to be 400 Kgs 4. Ifwe 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 A5, 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 region5 (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).

 

‘ 400 kg = [20 * (1000/50)]

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 ofthe 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 variable 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 ofreliable information (the intensity ofuse 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 ofappendix 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 offamily 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.
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A farm management study conducted by the Agricultural Research and Extension

Trust ofMalawi (1995) provides data on labor requirements (in manday units6) for a hectare

ofeach 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 ofthe 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 commrmal 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 ofavailable labor in all the three regions ofthe country

(North, Center, and South).

 

6 In Malawi, a manday is equivalent to five (5) hours of farming work by an adult male.
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2. Inogganic Fertilizerand 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 ofthe cormtry on mainly tobacco and hybrid maize; oxen is used in the North

in the production ofmaize (all varieties), millet, sunflower, and pulses (including

groundnuts).

I use these estimates ofcrop production and input use, together with crops’ producer

prices and inputs’ sale prices reported in Table A5 (appendix 3A), to calculate input cost

shares,—the production parameters (see the following section 5.2.2. ofthe current chapter for

the methodology used to estimate these coefficients).

5.2.2. Computation of Input Cost Shares

Computation ofthe input cost shares is straightforward At the equilibrium, the

value marginal product (VMP) ofvariable inputs (2,) is equal to the input’s price (w,).

mp = w,, (6)

On the other hand and always at the equilibrium, the variable input cost share (a,) is

equal to the input elasticity of supply (5: ).
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e,=fl*5=a,, (7)
a}, Q

where Q is the quantity produced ofa given crop.

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

. ..Qe_
pri at __ —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:

w 7,.

a! = “L (8)

Put).

For the fixed input (land) coefficient, our assumption ofa constant-retum-to-scale

production technology implies that economic profits are equal to zero. The value of land

is the residual ofthe value of total product over the total cost ofvariable inputs. That is,

pkk 2" ann — Zwizl”

l

where p, is the return to land. If our assumptions about the production technology are

right, pk should be the same across crops. It must be true that the value marginal

product of land in the production ofcrop n is equal to the return to land in the production

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

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

k

fl= f;- (9)
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Knowing a,- and ,6 allows me to infer the constant coefficient A in the Cobb-

Douglas production function:

A =—-Q—— (10)
Hawk”

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 ofthe model.

The first requirement ofthe model is that all equations ofthe 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 ofrequirement concerns the Cobb-Douglas flmctional 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 ofa

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. I 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) ofany 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 ofcrops. It must also be true
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that the sum ofland 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 ofthese 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 ofthe model. Thus, my goal in the calibration

process is to minimize this departure. For this pru'pose, I follow the technique proposed by

Braverman 91331. (1983, pp. 147-152).

The objective function consists in minimizing the departure of observed input

demands (including variable and fixed inputs) and ofthe land allocation condition from

their expected values; that is, values that respect the assumptions and requirements

(constraints) ofthe model. The function can be presented as follows:
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MinZa. (5%)2 +0. ("if" )2 + a,,(-’"—";,;—”‘"-)’. (l l)

PV—ng

where Pk = ' is the "shadow" price of land, 2i and ki are observed

k
0

quantitiesof variable inputs and land uses, respectively. The 20 's and k0 's are the values

that the 2i '3 and ki 'sare expected to take, given the various assumptions and requirements

of the model. The ai 's, ak 's, and ap 's are arbitrary weights that reflect the degree of

confidence in the starting values of 20 's and ko's.

The requirements (constraints) of the model are:

I) All equations of the model must hold, including

1) Input Demand equation

. (“VJ-[73H] ‘ [W.jJ-E LL 7?;

z, = — 1'] A ”K fl, (12)

a; jalJati

 

4

where a ,. and ,6 represent input i's cost share and the land parameters, and ,u = Z a,

i=|

2) Supply function equation

4 . L 4 w‘, 1%,

Y.=Al_[z,a'Kfl=Al'”I—I( ') K” (13)

i=l i=l a;

 

II) The sum of newly adjusted land allocation(K,,n ) must not exceed the household' 5

landholding size (K)
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III) The assumption of constant returns to scale must hold

,6=1-Zai (14)

IV) All quantities and parameters are positive

zi’ki’aiaflzoa
(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 ofthe current chapter for

more details), in the simulation ofeffects ofagricultural pricing policy changes in the

Malawian smallholder sector (see chapter 6 ofthe 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 ofan Almost Ideal Demand

System (see chapter 4, section 3 ofthe current study). In this section, I describe the data

used to specify the parameters ofthe model. I then proceed to econometrically estimating

those parameters.

5.3.1. Data Description and Preparation

AsIsaid earlierintlris chapter,therearetwo datasetstill useforthe 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.

5.3.1.1. Data Description

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

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

survey, conducted during the 1990/91 agricultmal season
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The MMCN survey is a joint effort ofthe Center for Social Research (CSR) at the

University ofMalawi and the Cornell Food and Nutrition Policy Program (CFNPP). Simler

(1994) gives a more detailed description ofthe survey.

The MMCN survey covered Mzuzu Agricultural Development District (ADD),

located in the North ofthe country (see map in appendix 1). Mzuzu was chosen because it

encompasses much ofthe agro-ecological diversity that characterizes Malawi, namely the

lakeshore zone, the mid-altitude plains, and the upland zone.

Households that compose the sample for the sm'vey were drawn fiorn three districts

ofthe Mzuzu ADD: Mzimba, Nkhata Bay, and Rumphi. In each district there were from

four to seven study clusters, a cluster comprising two to ten villages, selected as follows:

Clusters and the villages within each cluster were chosen in a multi-stage process. The first

step was to eliminate estates, forest reserves, game reserves, national parks, urban or semi-

urban areas, and places too distant from Mzuzu city (where the survey headquarters was

located), for adequate supervision Hence, the southern part ofMzimba district and the

lakeshore north ofNkhata Bay were excluded from the survey. This process left eleven

areas, nine ofwhich were considered based on known or suspected agro-ecological patterns.

Within each ofthe nine areas, a “seed village” (Simler) was randomly chosen, and all

adjacent villages were selected until an estimated base population of 1,500 persons was

obtained for each cluster. In eight ofthe nine areas, a second seed village was chosen within

a ten-kilometer radius ofthe first and adjacent villages were again added until a base

population of 1,500 was obtained In total, seventeen study clusters were chosen.
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The target baseline census base population of 1,500 per cluster was not reached in

three clusters, all ofthem in the uplands zone, even after including all villages in the

surrounding area A total of89 villages were included in the baseline survey; ofthese, 83

villages produced focus women who participated in the monthly MMCN interviews. One

selected village was dropped due to lack ofcooperation.

In the MMCN survey, a household is defined as a group ofpeople who eat together,

based on the strong link that is expected between food consumption and nutritional

outcomes. These consumption units are different from household production units. These

are defined as groups ofpeople - usually living on the same compound - who share the same

granary in maize-staple areas or are responsible for the same cassava gardens in the lakeshore

zone, where cassava is the staple food.

Data on household income and expenditure, and on crop prices available for this

study cover the period October 1987 through September 1989. These data were collected

from a total of299 households. I will use data relative to the 1989 agricultural season for

the current study.

The HESSEA survey, used for the estimation ofrural and urban household

consumption demands, defines a household as a person or a group ofpersons either related or

unrelated, who live together as a single unit in the sense that they have the same

housekeeping arrangements (that is, they share or are supported by a common budget).

To design the sample, the country was divided into 10 strata, four ofwhich were the

cities ofBlantyre, Lilongwe, Mzuzu, and the municipality ofZomba and the rest were other
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urban areas (also called “bomas”) and rural areas. A sample of6000 households in 600

enumeration areas was selected.

The selection ofthe sample for both the rural and the other urban areas followed a

three-stage sampling scheme. In the rural strata, the first stage was to select Traditional

Authority (TAs) areas from each region. The second stage consisted in selecting

Enumeration Areas in each selected region. At the third stage, 10 households from each

selectedEAwerechosen Fortheotherurbanareas strata,thefirststageconsisted in

selecting those other urban areas. The second and third stages were sirnilarto those ofrural

strata

A two-stage sampling technique was used for the major urban areas. The first stage

consisted in selecting EAs from each tuban area At the second stage, 10 households were

selected from each selected EA.
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5.3.1.2. Preparation of Data Used in the Current Study

The Almost Ideal Demand Systems that I use in the current study relate the item

expenditure share to its consumer (purchase) price, consumer prices ofother goods and

services consumed by the households, household demographic characteristics, and the

household income per capita deflated by a price index (see chapter 4, section 2.2 ofthe

cru'lent study). Thus, in order to estimate the Malawian consumption demand systems, we

need accurate estimates ofnot only the household consumption purchases, but also ofthe

households own-consumption (also known as home consumption or own-acc0tmt

consumption). We also need data on prices ofconsumption goods and services, on

expenditures per selected items, on household incomes, and on some demographic

characteristics ofthe household, such as the number ofthe household members as well as

their distribution into different age groups.

The household own-consumption can be estimated by subtracting production sales,

wages paid in kind, retained seeds, and transfers in kind to relatives and friends, fiom the

household production (Strauss [1983], p. 13). It then must be adjusted for processing and

storage losses, as long as data are available. To complete this estimate, one should add the

wages and transfers in kind received by the household. The value ofthe household own-

consumption is obtained by multiplying the quantity self-consumed by the item purchase

price practiced on the regional free markets. The value ofthe total consumption is the sum

ofthe household own-consumption and purchases.
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An accurate measure ofthe household own-constunption must include the value of

the owned dwelling. The argument for including the housing imputed rental expenditure in

the household own—consumption is that the quality of life or the standard of living of

household varies with the quality ofthe housing in which they live. The imputed rental

price ofhousing must reflect the levels ofexpenditures, which the households would have

had to incur ifthey were renters rather than own-occupiers ofthe dwelling. The imputed

rental price ofhousing can be obtained by econometric regression ofrental expenditure in a

region (dependent variable) on the housing unit characteristics (World Bank, [1995],

pp. 64 - 66).

Table 5.1 (below) shows the categories ofcommodities consumed by a

representative household in Malawi from the HESSEA sm'vey. I have identified over 90

such commodities.
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A. Urban and Semi-Urban (Bomas) Consumption Demand

1. Data Description

The Household Expenditure and Small-Scale Economic Activities (HESSEA)

survey, conducted in 1990/1991 by the National Statistical Office (NSO) in Malawi,

provides household consumption data on seven main urban and semi-urban (also called

“bomas”) areas. These are the northern, central, and southern semi-urban areas, Mzuzu,

Lilongwe, and Blantyre cities, and Zomba municipality. For each area, the survey

provides three types of data that we are interested in: the household socio-economic

characteristics (number ofmembers in the household, their age distribution, etc.), the

household income, and the household expenditure. Hence, for each area, two files from

the survey are available. One file records data on socio-economic characteristics and

income ofthe household and the other file records household expenditure per item.

Data on income and socio—economic characteristics ofthe household are recorded

at the household level. Data on purchase expenditure are recorded by item.
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2. Descriptive Statistics

Table B.1 (appendix 3B) shows means, standard deviations, the median, and the

90th percentile of household characteristics, for urban and semi-urban areas in each

region ofMalawi (North, Center, and South) and for the three regions altogether. The

mean expenditure per household is highest in the South (an average of 1771.82 kwachas

per household and per year). The mean income is highest in the Center (1843.73

kwachas per a year). Wages constitute the most important source of urban household

incomes (more than 50 percent oftotal income in all three regions). Income’s standard

deviations are very high and differ a lot from a region to another.

The household size is almost the same in all regions (around 4.5 people). People

ofage 15 to 54 constitute the biggest proportion ofthe household members (around 60

percent).

Concerning expenditures, Table 8.2 in appendix 3B provides, for a variety of

food and non-food goods and services, means ofbudget shares, their standard deviations,

and the proportion of households consuming the commodity. I have grouped

consumption items in the following categories: cereals and grains, tubers, sweets, pulses,

vegetables, groundnuts, fruits, meats and fish, oils and fats, non-alcoholic and alcoholic

beverages, other foods, and non-food consumptions.7

 

Refer to Table 5.1 above in the current chapter for a complete description ofproducts in each

category of consumption items.
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Within the category of cereal and grain, maize has the greatest budget share in all

three regions: A mean of 10.08 percent of total household expenditure in the North, 5.14

in the Center, 6.72 in the South, and 6.38 for the three regions combined. Above 60

percent of households that consume grains report having consumed maize. Maize is

followed by other cereals and grains, which include primarily millet, sorghum, and

sunflower. Rice comes third, with a mean budget share of 1.65 percent in the North, 1.00

percent in the Center, 1.27 percent in the South, and 1.18 percent for the three regions

combined.

In the category oftubers (cassava, Irish potatoes, and sweet potatoes),

expenditures are uniformly distributed (the mean budget share varies between 0.2 and 0.6

percent oftotal household expenditure).

The category of cereals and grains has the largest share in the household budget

allocated to food. In the North, the share of cereals and grains is 14.77 percent ofthe

household’s food expenditures. This share is 11.24 percent in the Center, and 8.84

percent in the South; it is 11.46 percent for the three regions combined.

Cereals and grains are followed by meat and fish category, based on the level of

their share in the urban household budget in Malawi. In this latter category, fish takes

the largest share ofthe household budget (around 4.50 percent in all the three regions

combined). Vegetables come in the third place of importance in the budget ofurban

Malawian households. The other categories ofcommodities can be ranked as follows in

a decreasing order oftheir shares in the urban household in Malawi: oils and fats,
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beverages (alcoholic and non-alcoholic), eggs and milk, pulses, fruits, tubers, groundnuts,

and sweets.

Above 90 percent of total households, in all three regions, report having

consumed some cereals and grains during the period ofthe survey (the 1990/91

agricultural season). The same proportion is observed for vegetables, and meat and fish.

Within the category ofmeat and fish, fifty percent oftotal households report

having consumed beefand veal, while more than 85 percent report having consumed fish

(Malawi borders a lake rich in fish).

For other commodities (tubers, sweets, groundnuts, fruits, eggs and milk, oils and

fats, and beverages), around 60 percent oftotal households in all three regions report

having consumed these items.

Budget shares allocated to cereals and grains is highest in the North (14.77

percent); it is lowest in the South (8.84 percent). The southern region ofMalawi has the

highest budget share in tubers, while the North has the lowest budget share in that

category. The central region comes first in terms ofhousehold budget shares of sweets

(1.26 percent), vegetables (3.58 percent), meat and fish (11.93 percent), eggs and milk

(3.08 percent), oils and fats (2.99 percent), and alcoholic and non-alcoholic drinks (2.62

percent).

The budget share of food for urban households is less than 50 percent oftotal

expenditures. Precisely, it is 43.92 percent in the North, 49.15 percent in the Center, and
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40.21 percent in the South; it is 46.45 percent for all the three regions combined. In fact,

we expect the budget shares of food to decline as the degree of urbanization increases:

Households spend more on non-food consumption and less on foods in terms of shares of

their budgets. The most important categories ofnon-food consumption in the urban

household budgets are housing rents, men and women clothing, and household semi-

durable equipment’s (blankets, decorations, furrriture’s, etc).

Within the category of non-food consumption, housing rent (imputed)8 takes

49.91 percent of total household expenditures in the North; this housing rent budget share

is 8.0 percent in the Center and 15.72 percent in the South; it is 16.97 percent for the

three regions combined.

The budget shares standard deviations are quite low and do not vary much across

regions suggesting some homogeneity of spending within the three regions.

Concerning the pattern of spending across socio-economic classes of population,

we expect the share ofthe budget allocated to food to decline as we go from the poorest

income classes to the richest income classes ofthe population. Tables B3 and B4

(appendix 3B) provide means and proportion ofhouseholds consuming the commodity,

as well as the per capita expenditure per quartiles ofper capita expenditure (PCE).

In Table B.3, the household budget shares for food declines from 56.2 percent for

the lowest quartile of household expenditure to 23. 6 percent for the highest quartile, in

the North. In the central region, the household budget share for food first increases a

 

a For more details on how these rental prices were imputed, see World Bank (1995), pp. 65-66.
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little from 51.9 percent for the first quartile to 56.4 and 56.3 percent for the second and

third quartiles respectively. It then declines to 32.4 percent the fourth quartile. This

declining pattern of budget shares from poor households to rich households is observed

for all categories of foods (cereals and grains, tubers, vegetables, etc.).

From the same Table B.3, one can see that the budget share of non-food

consumption increases as we go from poor households to rich households. This is

particularly apparent for housing rent expenditure share. It goes from 29.61 percent of

total expenditure for the first quartile ofPCB to 73.2 percent for the fourth quartile in the

North. For the Center, the range is between 4.95 percent and 60.51 percent. And for

the South, it goes from 2.90 percent for the lowest quartile to 70.13 percent for the

highest quartile.

Table B.4 shows that per capita expenditure increases from the lowest quartile of

PCB (poor households) to highest quartile (rich households) for all commodities and in

all regions: This is also an expected result.

B. Rural Consumption Demands in Malawi

For the estimation ofrural consumption demands in Malawi, there are two data sets

available: Data from the MMCN survey, conducted from October 1987 to December 1989

by Cornell University (CFNPP) in the Mzuzu ADD (in the northern region ofMalawi) and
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the Household Expenditure and Small-Scale Economic Activities (HESSEA) survey ,

conducted in 1990/91, by the National Statistical Office (NSO) ofMalawi.

The MMCN data set contains information on household own-consumption of

agricultural commodities, but the HESSEA does not. On the other hand, the HESSEA data

set reports the value ofimputed rental price ofhousing for some households in the sample,

which the MMCN survey does not report. Besides, the HESSEA survey covers the whole

country, while the MMCN survey confines in the Mzuzu district.

The MMCN survey contains data on purchase expenditure per each item consmned

by the household. It also provides information on crop productions and sales, and the value

of“retained harvest”. To obtain the value ofthe own-consumption, one might subtract from

the value ofretained harvest, the value ofthe harvest used for seed One rrright also subtract

the value ofprocessing and storage losses and spoilage. There is no simple answer for the

proportion ofretained harvest used for md the following season First, the amount ofseed

used will be much more a function ofthe area planted than it is one ofprevious harvest.

Second, most farmers, in Malawi, prefer consume all their harvest and then buy (or barter

for) seeds from other farmers. For some crops, such as cassava, you need not to retain your

harvest as seeds for the following season.

The rate to use for crop spoilage due to storage is rather arbitrary. Some analysts use

10 percent ofthe total amount stored However, one must remember tlmt the longer the crop

is held in storage, the greater the spoilage losses will be. It is reasonable to assume that most

smallholder farmers in Malawi deplete their stocks before the next harvest (Simler, 1994).
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Processing losses vary with each crop. A complete estimation ofthe household own-

consrunption must take into account transfers (in-eash or in-kind) given away and received

by the household However, data provided by the MMCN survey record aggregated

transfers per household (not per crop or consumption item).

Table B7, in the appendix 3B, shows means and standard deviation ofsome

household characteristics (size, income, expenditure) in the Mzuzu area, using data from the

MMCN. It also contains means and standard deviations ofthe household own-consumption

as a proportion of total expenditure per commodity. On the average, the value ofmaize

own-consumed by the household represents 84.3 percent ofthe household total expenditure

on maize. This share is respectively 90.1 percent, 64.3 percent, 89.2 percent, 73.6 percent,

and 72.2 percent for cassava, other staples, pulses and beans, vegetables, and fi'uits.

Since the HESSEA survey, which covers the whole country ofMalawi, does not

contains household own-consumption ofagricultural products, I must impute it For that

purpose, I use the MMCN data to econometrically estimate—using OLS technique—the

relationship between household own-consumption ofagricultural commodities (dependent

variable) and per capita purchase expenditure, household size (number ofthe household

members), size ofthe area cultivated per crop, per capita production, and per capita income

(see Table 5.2, below). Then, I assume that these OLS coefficients are the same in other

ruralregionsofMalawiastheyareianuzuandIusethemtoimputethehouseholdown—

consumption ofagricultural commodities in those other regions.
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1 impute rural household own-consumption of agricultural products using

consumption data from the HESSEA. Per capita purchase expenditure , household size,

and per capita income are reported in the HESSEA survey. For the size ofthe area

cultivated per crop and crop production, I use their median values as they have been

calculated from the NSSA (1992/93) survey (see Table A5, in Appendix 3A)
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Comparing the imputation results from the HESSEA survey in the North to the

observed data on household own-consumption of agricultural products in the Mzuzu area

from the MMCN, I find that they are very close (see the following Table 5.3).

 

Table 5.3. Own-Consumption Budget Shares: Means of

Observed data in the Mzuzu Area and Imputed Results for the

Northern Region of Malawi

MMLE _$__HESEA

Maize 18.11 19.56

Cassava 5.03 4.19

Other Staples 11.25 10.74

Pulses 2.45 2.13

Vegetables 3.61 3.45

Fruits 1.08 1.14

 

Note: These budget shares are calculated relative to total household expenditure.

Source: Own Calculations

I add these estimates ofrural household own-consumption of agricultural products

to the household purchase expenditure in order to obtain the household total expenditure

on the same products.

Tables B7. and B8. in appendix B show comparative statistics on household

characteristics in the Mzuzu district to those in the Northern region ofMalawi (including

Mzuzu district). The average total expenditure in the Mzuzu area is MK 951.84. It is

MK 1247.33 for the whole northern region. Per capita household total expenditure is
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MK 93.87 in Mzuzu,'while it is MK 346.22 for the whole northern region. Per income is

lower in Mzuzu (MK94.80) than it is for the whole northern region (MK 243.46). The

average household size is higher in Mzuzu (10.14 persons per household) than it is in the

whole region (4.74 persons per household).

Tables B.8 through E] 1, in appendix B, provide descriptive statistics ofthe

Malawian rural consumption demands. Table B.8. shows the means and standard

deviations ofsome household characteristics in the rural Malawi. The average household

total and per capita expenditures are highest in the central rural region— MK1557.32 and

MK410.34, respectively. Per capita income is highest in the central rural area (MK340.97).

Own-account income, profits, and wages constitute the main sources ofincome in a

decreasing order. This is different from the urban household composition ofincome. In

fact, wages are the primary source ofincome for urban households. Table B.8. also shows

that the average household size is around 4 members in all tluee regions. Members ofage

15 to 54 constitute the largest proportion ofthe sarnple’s population (above 50 percent in all

three regions).

Table 8.9. provides means and standard deviations ofrural household budgets

shares. It also shows the proportion ofhouseholds consuming each item. Cereals and

grains have the largest shares in the Malawian nn'al household expenditure (above 40 percent

in all three regions). Men and women clothing, and household semi-durable equipment

(blankets, bed sheets, etc.) have the second, third, and fourth largest budget shares for

Malawian rural household.
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The share ofrural household budget that goes to food is above 60 percent in all three

regions (64.24 in the North, 69.41 in the Center, 69.18 in the South, and 68.79 for the three

regions combined). As we saw earlier, the share ofbudget allocated to food in urban areas is

lower than that allocated to non-food consurnptions.

Table B. 10. provides household budget shares per quartile ofper capita expenditure.

It shows that even though the share ofthe budget that goes to food is still high (above 50

percent), this share decreases as you move from low-income families to high-income

families. In fact, it is true that richer families allocated their income in the consumption of

non-food luxurious goods and services away from food itself. This is true for rural as well as

urban households.

However, the average per capita expenditrue increases as you move from low-income

households to high-income households for all items consumed and in all three regions(Table

3.11.).

C. Data on Prices

In order to estimate Malawian rural, urban and semi-urban consumption demands,

one needs data on consumer prices. In fact, the Almost Ideal Demand System model,

that we use in our estimations, relates the item expenditure share in the household total

expenditure to the household total income deflated by a price index (Stone price index),
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the household demographic characteristics, the consumer price of the item, and consumer

prices of other items consumed by the household.

Because household-level prices may vary due to measurement errors and/or due

to differences in quality choices, it is inappropriate to treat household-level prices as

exogenous. Then, we must use market average prices (See Deaton, 1988, for a

discussion and Strauss, 1982, for an application).

The HESSEA survey provides only the value of expenditures per household and

per item consumed. Nothing is said about the quantity consumed. Therefore, it is

impossible to infer prices from the data.

The price data that I use are provided by the Ministry ofAgriculture and the

National Statistical Office ofMalawi. There are over 90 commodities consumed by

urban and rural households in Malawi. I have grouped them into 7 categories (see Table

5.1., above). Although it was impossible to find market prices for all goods, I was able

to find prices of food and non-food commodities that are frequently consumed by a

typical household in Malawi (see Table B5. in Appendix 33).

I use the Stone index to calculate group prices and the overall price index (see

chapter 4, section 4 ofthe current study for a discussion about the Stone index). This

price index is a weighted-average purchase price, with weights being the regional averages

ofexpenditure shares (D,) ofcommodities consumed in each group. The arithmetically

weighted purchase price ofgroup g (P8) is then,
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M)” = aha/"13,11: 1,2, ..... ,l), whereIrepresents the number ofcommodities in
3

group G.

In Table 8.5., in appendix BB, I present the means ofthe market-level price

indices. As expected, maize has the lowest price index because the government was

subsidizing its consumption price in 1993. Cassava is the second cheapest, because of

its low production and processing costs. Other foods, which includes luxurious food

products (for less developed societies) such as meat and fish, oils and fats, etc., is the

most expensive food commodity consumed by households in Malawi. It is followed by

groundnut, and rice respectively.

Non-food consumptions are more expensive than food consumption in both the

rural and urban areas. In rural areas, semi-durable goods such as blankets, cloth, bed

sheets, etc., are the most expensive itemsg. In urban areas, housing rents take the largest

proportion oftheir budgets.

Except for maize, price tend to be higher in urban areas than in rural areas.

Within the urban areas, prices are higher in big cities (Blantyre, Lilongwe, Mzuzu, and

Zomba municipality, in a descending order).

 

It is important to emphasize that, due to a lack ofinformation, I was not able accurately impute

housing rents for all rural households in the sample.
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5.3.1.3. Demand Parameter Estimation Results

A. Empirical Implementation

As 1 said earlier in this chapter, the Almost Ideal Demand System model relates the

item expenditure share in the household total expenditure to the household total income

deflated by a price index (Stone price index), the household demographic characteristics,

the consumer price ofthe item, and consumer prices ofother items consumed by the

household.

Dermndequafionsmiglnbecomrectednotbecausetheyhnaactbmbecauseflleu

errorterms are related (cg, shockon the demand forone good may affectthe demand for

other goods). In this case, estimating these equations as a set should improve efiiciency.

The econometric technique used is called Seemingly Unrelated Regression Estimation

(SURE). It consists in writing a set ofindividual equations as one giant equation

Before I can proceed with econometric estimations, I need to address the following

issues: The first issue concerns prices. I use market average instead ofhousehold-level

prices for reasons stated above in this chapter. Thus, there is not much variability in the

price vector. It is then much likely that price series will be collinear with the consequence

that parameter standard errors will tend to be too big Imposing homogeneity and symmetry

on the demand system may partially solve the problem.
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The second and last issue concerns how the Almost Ideal demand systems behave

relative to the demand theory. In fact, while the Almost Ideal demand systems are flexible

characterization ofbehavior, they are not guaranteed to be well behaved for any arbitrary set

ofprices (or incomes). Thus, they need not satisfy the requirements ofdemand theory. It is

then necessary to impose restrictions that assure that the demand systems conform to the

basic requirements ofeconomic theory in the base year ofestimations. Particularly, one

must make sure that the convexity pr0perty ofthe demand system be conserved This

implies that the expenditure function ofthe Almost Ideal system must be concave in

commodity prices. That is the Hessian matrix (H) ofthe demand system has negative

diagonal elements:

2 Y PnCn PnCn Y
m = L .._ - I - __ < 0  

for all commodities n and all income groups in the base period This is a necessary, but not

sufficient condition for a well behaved demand system The latter condition (the Hessian

matrix is negative semi-definite) is difficult to impose. However, it can be checked during

estimation.

TheotherrestrictionsthatcanbeimposedontotheAlrnostIdcal demandsystemto

make it consistent with the theory ofutility optimization behavior are adding-up,

homogeneity and symmetry conditions (see chapter 4, section 2.2 ofthe current study).

Homogeneity and symmetry are directly imposed on the data.



1 O 8

The adding-up condition is automatically satisfied since I use current expenditure as

a proxy for lifetime wealth (or permanent income). In fact, total expenditure is the srrrn of

expenditure on all goods. However, current expenditure may be endogenous to the model.

I drop one category (other foods) to avoid the problem ofperfect collinearity.

B. Econometric Results

Table 5.4 below presents parameters (coefficient estimates and standard errors in

parenthesis) ofthe Malawian demand system estimated using the Zellner’s Seemingly

Unrelated Regression Estimation (SURE), with the adding-up, homogeneity and symmetry

conditions irnposedonthedata Iusepolleddatafiomtheurbanandruralareastoincrease

the variability in the price vectors in order to avoid collinearity problems. In fact, in the

rural area, there are only three different prices per each commodity corresponding to the

three rural areas ofMalawi (North, Center, and South).

In general terms, all the coefficients on expenditure for all consumption items, except

for non-maize cereals (millet, sorghum, and sunflower), are statistically significant at a level

ofsignificance of less than 5 percent. Coefficients on age group proportions and household

size are individually significant at 1 percent level ofconfidence for maize. They are not

individually significant for any other item. Price coefficients are not significant due to the

problems stated above (collinearity in the price vectors, endogeneity ofcurrent expenditure,

etc.)
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However, all coefficients are jointly significant at confidence levels of 0.02, 10, 21,

0.1, 2, and 0 percent for maize (F = 3.22), non-maize cereals (F = 1.59), cassava (F = 1.33),

pulses (F = 2.87), rice (F = 2.03), and non-foods (F = 4.08) respectively.

Table 5.5 shows the tmcompensated price elasticities, the expenditure elasticities,

and the demographic outlay-equivalent ratios ofthe Malawian demand system.

a. Expenditme Elasticities

The expenditrne elasticities (along the row) shows the percentage clmnge in the

demand for consumption items, due to a percentage change in the household’s income

(proxied by total expenditure, in the current study). Expenditure elasticities for all foods,

except non-maize cereals, are less than one. This suggests that maintaining the price subsidy

on maize, for example, is too expensive for the society as consumers are not responsive to

the price change. The expenditure elasticity is lowest for rice (0.50). It is highest for non-

food consumption (1.50).
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b. Price Elasticities

Reading down a coltunn gives the effect ofa one percent change in the price ofthe

item on the demand for other items, while reading across columns and along a row shows the

effect on the item’s consumption brought about by a percentage change in the prices ofother

items.

Uncompensated own-price elasticities are negative for all commodities. This is

consistent with the demand theory that suggests that consistent consumption choices imply

that the diagonal elements ofthe Hessian matrix must be negative. In fact, this confirms the

law ofdemand: Price and quantity demanded ofan item are inversely related The demands

for maize, non-maize cereals, and cassava are inelastic with respect to their own-price (the

elasticities are - 0.07, - 0.52, and - 0.49 respectively). These crops are mainly produced for

own-consumption. The own-price elasticity for pulses (fresh and dried beans and peas,

groundnut, etc.) is - 1.27; it is - 1.23 for rice, - 1.55 for other foods (vegetables, fruits, meat

and fish, oil and fats, etc.), and - 1.80 for non-food items (clothing, cookware, housing, etc.)

Thus, these commodities are price-elastic and are mostly consmned by urban rich

households. The own-price elasticity is biggest, in absolute terms, for non-food

consumption items. This is because most ofthese items are considered as luxury

consumption by a typical Malawian household

Looking at cross-price elasticities for maize, one can see that non-food consumption

has the biggest effect on the demand for maize (0.33), while maize price changes has the
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biggest effect, in absolute terms, on pulses (- 0.56). Non-maize cereals and rice demands are

strongly related (0.61 and 1.61). The strongest cross-price effect, in absolute terms, is in

between rice and pulses (- 2.99 for rice onto pulses and - 2.93 for pulses onto rice).

c. Demographic Outlay-Equivalent Ratios

The demographic outlay-equivalent ratios (along the row) show the percentage effect

ofa percentage change in the demographic characteristic considered on the expenditure on a

particular item by the household The demographic coefficients show positive as well as

negative effects on the household expenditure. These demographic outlay-equivalent ratios

range from 0.01 to 1.2, in absolute terms. For example, a one-percent increase in the

proportion ofthe average household members aged between 0 and 4 years will decrease the

expenditure on maize by 1.2 percent; the expenditure on non-maize cereals will decrease by

0.003 percent, and the expenditme on rice 0.08 percent. At the same time, the one-percent

increase in the proportion ofthe average household members aged between 0 and 4 years

will increase the expenditure on cassava by 0.08 percent; the expenditure on pulses will

increase by 0.07 percent, the expenditure on other foods by 0.64 percent, and the expenditure

on non-foods by 0.19 percent The ntunbers for other age groups and the size ofthe

household can be interpreted in the same fashion as above.
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5.4. Conclusion

From a policy point of view, it is important and necessary to know how consumers

react to price and income changes, and by how much. This study shows that consumption

patterns in Malawi follow predictions ofecononric theory. Budget shares of food are lower

in urban areas than they are in rural areas. Non—food consumption budget shares increase as

you go from poor to rich households; the largest proportion of non-food consumption

concerns housing expenditure.

Food commodities, for which own-price demand elasticities are low (inelastic

demand), will experience a price decline as their supply increases. This implies that

farmers profits will decline too; farmers will reallocate land previously used in the

production of these crops into the production of crops whose own-price elasticities are high

(elastic demand). The government of Malawi must then be careful while undertaking

policies affecting prices of crops with low own-price elasticities; this is especially true for

maize, which constitutes the main staple cr0p in Malawi.
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Consideration ofcross-price elasticities ofdemand, in a general equilibrium analysis,

can make the above partial equilibrium results to fail. In the current study, I will use the

above estimates (expenditure and price elasticities, as well as the demographic outlay-

equivalent ratios) together with the input cost shares found in our analysis ofthe Malawian

agricultural production (see section 2 ofthe crurent chapter) in order to forecast the possible

effects ofpricing policies and exchange rate liberalization on agricultural production and

household welfare. This constitutes the object ofthe next chapter.
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CHAPTER 6: POLICY CHANGE SIMULATIONS

6.1. Policy Scenarios

The current study deals with three major issues ofthe Malawian agricultural

pricing policies in the smallholder subsector:

1) The government has set the producer price ofmaize above its import parity price

(IPP); this is an implicit subsidy on the maize producer price. At the same time, the

govermnent ofMalawi has set the maize consumer price below its import parity

price; this is a subsidy on the maize consumer price. The objective ofthis double

subsidy is to discourage external trade on this crop for food security and self-

sufficiency reasons.

Gittinger (1982) defines the economic export and import parity prices as the

estimated prices at the farm gate or project boundary, which are derived by adjusting the c.i.f.

(cost, insurance, and fi’eight) or fob. (free on board) prices by all the relevant charges

between the farm gate or the project boundary and the point where the c.i.f. or the f.o.b.

price is quoted

The c.i.f. price includes f.o.b. cost at the point of export, freight charges to the

point of import, insurance charges, and unloading charges from ship to pier at port. It

also includes import duties and subsidies, port charges at port ofentry for taxes, and
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handling, storage, and agents’ fees. The f.o.b. price includes all costs to get goods on

board in the exporting country. These are local marketing and transport costs, local port

charges, including taxes, storage, loading, fumigation, agents’ fees, and the like. It also

includes export taxes and subsidies, project boundary price or farm-gate price.

So, the EPP is a world price (f.o.b.) valued at the domestic farm gate by adjusting for

(subtracting) the cost oftransport to export market, storage and handling, insurance, and

other marketing costs. The IPP is a c.i.f. price valued at the domestic farm gate by adjusting

for (adding) the cost oftransport from import market, storage and handling, insurance, and

other costs. These costs create a wedge between the producer and consumer prices. In the

case ofmaize in Malawi, the double subsidy on both the producer and comumer prices has

widened the wedge between the two prices.

Concerning the implicit subsidy on the producer price ofmaize in Malawi, Sahn e_t

a_L__ (1990, p. 85) argue that the existence ofthis subsidy depends on which market and

exchange rate (official or shadow) are used in the calculations ofthe EPP and IPP. Keeping

in mind that South Africa has traditionally been the world’s leading exporter ofwhite maize

and that prices have been freely determined by market forces, Sahn gt;a_l.__ show that the

Malawian maize producer price has been subsidized over the years, ifthe oflicial exchange

rate isusedandthe SouthAfrican market istakenasreference. Inordertodeterminethis

implicit subsidy, one needs to compare the actual price paid to the EPP(/IPP) ofthe good

under consideration This comparison is captured by the Nominal Protection Coefficient

(NPC), calculated as the ratio ofa cormnodity domestic price to its border price (EPP/IPP).

A Nominal Protection Coeflicient greater than one implies an implicit subsidy on the
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producer price that protects producers. The NPC for maize has always been greater than one

ifthe official exchange rate is used and the South African market is taken as reference. This

subsidy was estimated at 10 percent ofthe IPP, during the 1986/87 agricultural season (Sahn

§t_ai, Table 20, p. 81).

Sahn _e_t_al,__ also argue that the explicit subsidy on the maize consumer price has been

obvious in Malawi. They claim that this is revealed by the fact that the markup between the

ADMARC producer and consumer prices has been “insufficient” to cover all the costs of

product transformation, transportation, and storage. Sahn _e_t_§._(Table 27, p. 105) show

that during the 1986/87 agricultural season, the ADMARC nominal consumer price (22

tarnbalas per kilo) was 4.80 tarnbalas (cents) per kilo below the Blantyre free-market price.

This represented a subsidy of27.6 percent relative to the IPP ofmaize. Ifyou add this to the

10-percent departure created by the subsidy on the producer price, the subsidy-induced

wedge between the two prices amounts to 37.6 percent ofthe free-market price.

In chapter 3 ofthe current study (Table 3.1), I showed that, in 1992, the ADMARC

consumer price for maize (50 tarnbalas per kilo) was 8 tarnbalas (cents) per kilo lower than

the Blantyre private flee-market price for maize (i.e., a 16-percent rate of subsidy)‘. Due to

lack ofinformation to estimate precisely the implicit subsidy on maize producer price for the

base year (1992/93) ofthis analysisz, for the current study, I will proceed to sensitivity

 

This change in the consumer price ofmaize from 1987 to 1992 is due to fluctuations in the maize

world-market price to which the ADMARC subsidized price is adjusted.

2 In fact, one needs micro information on the real equilibrium exchange rate, transport and handling

costs, insurance, etc. in order to estimate the import parity price (IPP) of maize. This information

is not readily available for the 1992/93 agricultural season. An update ofthe estimates ofthe IPP

and [PP ofthe main agricultural crops in Malawi could be an extension to the current study.



124

analysis in which I will assume the subsidy on maize producer and consumer prices to be 10,

20, and 30 percent ofthe import parity price ofmaize, respectively (i.e., the subsidy-induced

wedge between the two prices is 20, 40, and 60 percent ofthe maize IPP, respectively).

Tire Malawian maize market can be illustrated by the demand-supply diagram below:
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Figure 6.1. The Malawian Maize Market in 1992/93

Snel-of-subsidy andDdeare free-market supply and demand curves. The initial

free—market equilibrium is at point a, with the free-market price (the IPP) represented

by P‘ and the flee-market quantity by 0’. With the subsidy on maize production, the

perceived supply curve becomes Symmm and with the subsidy on the maize

consumer price, the perceived demand is Dmdm; the perceived equilibrium is

at point e. The double subsidy on maize producer and consumer prices creates a

wedgebetweenthetwopricesequaltotheinterval 17E. Inthecurrentstudy,1

simulate the economic effects ofchanging the size ofthis interval (wedge).



126

2) The second agricultural pricing policy analyzed in the current study concerns the

tax imposed on smallholder tobacco production. The government ofMalawi has set

the price of smallholder tobacco (the main cash crop, primarily exported) below the

export parity price. This is a tax on smallholder tobacco production.

3) Fertilizer prices offered to smallholder farmers by the government were below the import

parity prices and the private market prices. Malawi started reducing the fertilizer subsidy in

1987; it was completely eliminated during the 1994/95 agricultural season

There are four levels ofpolicy simulations undertaken in the current study. The first

simulation refers to an elimination ofthe subsidy-induced wedge between the maize

producer price and consumer price. In one case, I consider maize as a non-traded good and I

set its producer and consumer prices to be equal to the private free-market prices. In another

case, I allow some portion ofmaize consumed in Malawi to be imported from outside the

country; then, I set the producer price to be equal to the import parity price, but I maintain the

subsidy on the consumer price. And in the last case, after a complete elimination ofthe

subsidy-induced wedge between the producer and consumer prices ofmaize, I allow some

portion ofmaize consmned in Malawi to be imported from outside the country. Malawi has

followed a self-sufficiency policy in the production ofmaize. Very rarely-for example in

case ofprolonged drought—has it turned to imports ofmaize; but it would be interesting to

see how this policy would affect our results.
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For the second policy experiment, I consider the elimination ofthe direct tax on

tobacco production This calls for setting the producer price oftobacco to its export

parity price (see Table 6.2 for detailed results). In 1987, the NPC for smallholder

tobacco was 0.35 when evaluated at the official exchange rate, and 0.24 when evaluated

at the shadow exchange rate (Salrn §t_a_l._ 1990). This suggests that the smallholder

tobacco export was implicitly taxed In chapter 3 ofthe current study, we saw that the

tax rate on smallholder burley tobacco was 71.9 percent in 1985. It was 77.2 percent in

1990. During the 1992/1993 agricultural year, some studies (World Bank, 1994)

have estimated this tax to be 20 percent of the tobacco world market price (all

varieties considered). These fluctuations in the tobacco tax rate are mainly due to

fluctuations in the world-market price of tobacco, while its domestic price, fixed by

the government, is constant (Table 3.2 in chapter 3 ofthe current study shows a series

ofdomestic and world-market prices oftobacco).

Firrally, the third policy simulation consists ofremoving the fertilizer subsidy. I

mentioned in chapter 3 ofthe current study (see Table 3.1) that, until 1994, the

government ofMalawi set a pan-territorial retail price for each fertilizer type supplied

by the Smallholder Farmers Fertilizer Revolving Fund ofMalawi (SFFRFM). In the

19805, the aggregate fertilizer subsidy rate was about 25 percent (Sahn and Van Frasurn,

1995). On the average in 1992, the fertilizer subsidy was 32 percent ofthe private

market prices of fertilizers.

At this level, I will first consider the effects ofremoving the subsidy on the

fertilizer price, while maintaining the subsidy on maize prices and the tax on smallholder
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tobacco production. Then, I will simulate the effects ofeliminating both subsidies on

fertilizer and on maize prices (maintaining the tax on smallholder tobacco production).

The last simulation in this category will consist ofremoving all smallholder agricultural

pricing policy distortions (fertilizer and maize subsidies, and the tax on smallholder

tobacco production)3 .

In the next section, I present the results ofsimulations of all policy scenarios

described above; however, one must be careful in interpreting these results. First, I only

consider the reactions ofsmallholder farmers to changes in prices ofagricultural inputs and

outputs. I ignore the effects ofother exogenous variables such as agricultural credit, interest

rates, exchange rate, rainfall, etc; these external effects can in some circumstances eliminate

the effects ofa price change. For example, the elimination ofthe fertilizer subsidy is

expected to raise the farm-gate price of fertilizer. However, most smallholder farmers get

their fertilizer on credit, with a promise to reimburse before the next agricultural season. If,

for some reasons, this credit system fails, it may be true that the demand for fertilizer may

decrease so much that the price offertilizer will actually decrease after the elinrination ofthe

subsidy; some economists (National Statistical Office ofMalawi) believe that this is what

has been happening in Malawi since the elimination ofthe fertilizer subsidy during the

1994/95 agricultural season.

Second, because ofthe quality ofthe data, only the median household is considered

in the simulations. Therefore, I cannot address distributional issues in a direct way. This

means that, while the Marginal Costs ofPublic Funds (MCF) estimates are ofgreat interest in

 

3 See Table 6.3. for detailed simulation results.
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terms ofeconomic efficiency gain (loss), they do not necessarily provide us with a complete

ordering ofpolicies.

Last, the assumptions and the behavioral functional forms used in the model greatly

impact on the simulation results. For example, the assumption ofperfect competition may

not be a good description ofthe Malawian agricultural sector. Also, the Cobb-Douglas

production function assumes all factors to be substitutes for each other, which in reality may

not be true (see chapter 7 for ways ofextending the current study). Specifically, some ofthe

simulations may indicate very large effects on wage rates in the case in which the use of

fertilizer changes, because the Cobb-Douglas production firnction treats fertilizer and labor

as substitutes for each other. However, in Malawi, labor and fertilizer are more

complementary than substitutes.

6.2. Simulation Results and Interpretation

In this simulation exercise, I use the model as described in chapter four ofthe current

study; I then consider an agricultural pricing policy change, and record the resulting

percentage change in (1) smallholder agricultural equilibrium output quantity and input use,

(2) equilibrium prices, (3) per-capita household expenditure and income (including wages

and profits), (4) the government budget deficit, and (5) household welfare. The latter is

measured by the equivalent variation (EV) relative to the initial income. In fact, it measures

how much income would have to be taken away from the consumer before the price change
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to leave him/her as well off as he would be after the price change. In other words, the EV

measures how much income a consumer is willing to pay (or to be paid) in order to avoid the

price change.

6.2.1. Maize Pricing Policies

Table 6.1 below shows the base-year equilibria for demand and supply ofagricultural

inputs and outputs. Total production ofcrops equals total demand (including domestic

demand and export). Also, total production ofinputs, and total import offertilizers and

other chemicals, equal domestic use ofthose inputs in the smallholder sector.

Table 6.1 also shows the effects ofthe total elimination ofthe subsidies on the

producer and consumer prices ofmaize. First, I consider a case in which the subsidy-

induced wedge between the producer and consumer prices ofmaize is equal to 20 percent of

the maize import parity price (IPP); then, in another simulation, I assume the wedge to be 60

percent ofthe maize IPP. While in these two simulations I use the estimated elasticities (see

Table 5.5 ofthe current study), I consider another case in which I assume the wedge to be 40

percent ofthe maize IPP and where I use high and low elasticities for simulations. These

high and low elasticities are calculated by adjusting up or down the estimated demand

parameters (see Table 5.4 ofthe current study) in such a way as to maintain restrictions

imposed by the demand theory; that is the adding-up, zero homogeneity, and symmetry

conditions (see equations (10) to (12), chapter 4 ofthe current study).
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For the second policy simulation, I consider maize as a traded good and allow some

portion ofthe maize consumed in Malawi to be imported.

a Elimination ofthe Subway-Induced Wedge Between the Producer and Consumer Prices

ofMaize

The immediate effect ofthe elimination ofthe government subsidy on maize

producer and consumer prices is to reduce the producer price ofmaize (previously set above

its import parity price) and to increase the consumer price ofmaize (previously set below the

import parity price). These two changes in the producer and consumer prices ofmaize will

have a chain ofeffects on the production and consumption ofmaize and other agricultural

crops, through price elasticities ofsupply, and price and income elasticities ofdemand

From figure 6.1 above, one can see that, when the subsidy-induced wedge between the

producer and consumer price ofmaize is reduced (by a reduction in the supply and/or

demand subsidy), the producer price ofmaize moves down along the actual supply curve

(Sm-of-subsidy) toward the free-market equilibrium (a); at the same time, the maize consumer

price moves upward along the actual demand curve toward (a).

In the first scenario, I assume that the subsidy-induced wedge between maize

producer and consumer prices is equivalent to 20 percent ofthe maize import parity price

(IPP). At the estimated price and income elasticities, the overall effects ofthe elimination of

this wedge are a 10.3-percerrt decrease in the equilibrium producer price ofmaize and a

reduction of9.4 percent in its production. With a decrease in the overall household income
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(- 0.7 percent at estimated elasticities), the demand for maize decreases; the maize consumer

price increases by only 9.6 percent. The production ofcassava declines by 3.4 percent and

the production of rice declines by 5.2 percent, as inputs, previously used in the production of

these crops, are shifted into the production ofnon-maize cereals, pulses (beans, peas,

groundnuts, etc), and tobacco. The production ofnon-maize cereals (sorghum, rrrillet, and

sunflower) increases by 8.0 percent, while the production ofpulses and tobacco increase by

7.0 and 6.6 percent, respectively. In fact, non-maize cereals are substitutes for maize in

consumption and they are domestically produced As production ofmaize declines, it is

normal that the production of its substitutes will increase. Besides, as production ofmaize

becomes less attractive to smallholder farmers, they reallocate its land into the production of

tobacco (the main cash crop).

Fertilizer is used mainly in the production oftobacco and hybrid maize. In fact, the

government ofMalawi requires smallholder farmers to buy swds ofhybrid varieties ofmaize

and tobacco in order to get access to subsidized fertilizer. Tobacco is more intensive in the

use of fertilizer, such that, when the production oftobacco increases in this simulation, there

is an increase in the use offertilizers (9.1 percent), even though the production ofmaize has

declined This simulation also suggests an increase in the use ofoxen.

The reduction ofthe maize subsidy, while maintaining the tax on tobacco, means a

double benefit for government revenues from agriculture, particularly because the production

oftobacco has increased, despite the fact that the tax was maintained“. Thus, the

 

‘ In Table 6.4 ofthe current chapter, I present the results of policy simulations in which the

government budget deficit is held constant.
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government budget deficit falls by 84.4 percent. The deficit is not totally eliminated,

because the government still subsidizes the price of fertilizer offered to smallholder farmers,

and we just saw that the use of fertilizer by smallholder farmers increases as the production

oftobacco rises. In fact, the government expenditure to support the fertilizer subsidy

increases by l 1.3 percent, while the tax revenue from tobacco production increases by 15.5

percent. The subsidy on maize is completely eliminated

The change in the subsidy on the producer and consumer prices ofmaize has a direct

impact on household per-capita expenditure and income, as well as on welfare. Because

maize demand is price inelastic, the increase in its consumer price implies that per-capita

expenditure on this commodity increases (7.0 percent). The prices ofnon-maize cereals,

cassava, and rice have fallen, and so has the per-capita expenditure on these commodities.

The per-capita expenditure on non-maize cereals falls by 2.4 percent; the per-capita

expenditure on cassava and on rice decline by 8.1 percent and 12.1 percent, respectively.

The expenditures on pulses, other food and non—food consumption goods, and services

increase drastically as their consumer prices increase.

Smallholder profit income has mildly decreased (-1 .4 percent) and landless

households’ labor income has increased (1 1.1 percent), due to an increase in the wage rate.

Profit income has declined, because the decline in maize producu'on is large enough to offset

the increase in revenues from increased tobacco production. Besides, the use and prices of

inputs (fertilizer, labor, and oxen) have also increased The overall total income decreases by

0.7 percent



134

Concerning household welfare change, the equivalent variation represents 0.7 percent

ofthe initial income; this means that households would have to have, at initial prices, a

decrease in income equivalent to 0.7 percent oftheir initial income in order to reach the level

of utility under the policy change; households are worse offfollowing the policy change. In

fact, maize being the main staple crop in Malawi, the reduction in its availability together

with an increase in its consumer price negatively affects the welfare ofhouseholds.

The Marginal Cost ofPublic Funds (MCF)5, measured by the negative ofthe ratio

between the change in welfare (measured by the equivalent variation) and the change in

government revenues, indicates that the provision ofpublic exhaustive projects is associated

with cost to the society, while financed by distortionary taxes. These costs could be costs of

administration and compliance and indirect damage inflicted on the taxpayers, over and

above the loss they suffer in actual money payment, because the tax system distorts relative

prices. The MCF allows us to compare the consumer’s welfare loss (gain) to the government

revenue gain (loss). In this particular case in which the subsidy-induced wedge between the

maize producer and consumer price (equal to 20 percent ofthe maize import parity price

(IPP)) is eliminated, but no maize imports are allowed, and the fertilizer subsidy and the

tobacco tax are maintained, the MCF is 1.3. This means that the elimination ofthe subsidy-

induced wedge between the maize producer and consumer price leads to a consumer welfare

loss of 1.30 dollars for every dollar saved by the government because ofthis policy change.

 

’ For a more detailed discussion on the MCF, see Ballard and Fullerton (1993), and Ehtisham

and Stern (1991).
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Sensitivity analysis shows that the wider the subsidy-induced wedge between the

producer and consumer prices ofmaize, the larger are the effects of its elimination; a wide

wedge implies high subsidies on the producer and consumer prices ofmaize. Ifwe assume

that the subsidy-induced wedge between the maize producer and consumer prices is 60

percent ofthe import parity price, its elimination yields larger, but non-linear percent

changes (in absolute terms) than those generated in the previous simulation case in which I

assumed the wedge to be 20 percent ofthe maize IPP6; however, the directions ofthe effects

stay the same (see Table 6.1 for more details).

I perform another sensitivity analysis with respect to price and income elasticities of

demand In general, the effects ofthe removal ofthe wedge are higher at higher elasticities

and, as expected, the equilibration, at high elasticities, is achieved more by quantity changes

than by price changes; that is, the percent quantity changes relative to the percent price

changes are higher at higher price and income elasticities ofdemand than they are at lower

elasticities (see Table 6.1, note (3) for explanation ofhow these elasticities are obtained).

For example, maize production declines by only 6.7 percent, while its producer price

declines by 13.8 percent at low elasticities. At high elasticities, maize production declines

by 27.5 percent and its producer price by only 19.1 percent Non-maize cereals production

increases by 8.1, while its price declines by 17.6 percent at low elasticities; the price ofnon-

maize cereals declines by 25.1 percent, at high elasticities; this same pattem is observed for

 

6 In fact, while one would expect that the elimination ofa 60-percent wedge would lead to effects

about three times as big as the elimination ofa 20-percent wedge, this fact seems to be me only

for maize and not for any other crops.
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all other crops. This pattern ofchanges in the prices and quantities of agricultural products

implies that per-capita expenditure changes are higher at higher elasticities. Per-capita

expenditure on non-food consumption increases drastically at high elasticities (114.0

percent). This is due to a tremendous increase in both the quantity (47.3 percent) and the

price (45.3 percent) ofthis category ofgoods, due to a large price elasticity ofdemand for

non-food consummon (see Table 5.5 ofthe current study) and an upward shift in the demand

for non-food consumption caused by an increase in the income oflandless households (33.2

percent).

Becauseoftheincreaseinthecostoffarming, per-capitaincomechangesfmm

profits are actually smaller at high elasticities than they are at low elasticities. However,

labor income is definitely higher at high elasticities because ofa tremendous increase in the

wage rates.

The equivalent variation is 1.1 and 4.6 percent ofbase-year income at low and high

elasticities, respectively. Smallholder households are worse offat high elasticities than they

are at low elasticities. Even though the labor-income increase is higher at high elasticities

(33.2 versus 23.3 percent, respectively at high and low elasticities), profits decrease by 2.7

percent at low elasticities, and by 5.2 percent at high elasticities.

A 50-percent reduction in the subsidy-induced wedge shows monotone effects as

comparedtothose ofatotal eliminationofthewedgediscussedintheprevious case, onlythe

absolute rrragrritude ofthese changes is smaller, but the relationship is non-linear (see Table

6.1 for more details).
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In the above policies, I have considered maize as a non-traded good. Let us consider

a case in which imports ofmaize are possible.

b. Changes in the Size ofthe Subsidy-Induced Wedge Between Maize Prices With Maize

Imports Allowed.

In this category ofpolicy simulations, I consider two main scenarios: (1) Maize

imports are allowed and the consumer price subsidy is maintained and (2) the subsidy-

induced wedge is completely eliminated and maize imports are permitted

In scenario (1), the government stops the subsidy on the producer price ofmaize, but

it maintains the subsidy on the consumer price. Irrtuitively, one would expect the producer

price ofmaize to decrease, because ofthe elimination ofthe subsidy on it, and because of

increased competition fiom cheaper imports. The government allows imports ofmaize to

cover shortages created by the subsidy on the consumer price.

From Table 6.1, one can see that, although the magnitude ofthe effects ofthis policy

is higher than it is in the previous policy changes, the signs ofthe effects stay the same for

both policies.

‘ Specifically, I consider three cases ofpolicy simulations, corresponding to a subsidy

on the maize producer price of 10, 20, and 30 percent ofthe import parity price. In the first

case (IO-percent subsidy on the producer price), the elimination ofthe subsidy combined

with the import ofmaize leads to a decline in the domestic production ofmaize (11.7
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percent). At the estimated elasticities and at the equilibrium, maize imports increase by 12.5

percent relative to the initial local maize production in the base year.

With competition from imports, smallholder farmers shift their land and other inputs

(fertilizer and labor) into the production oftobacco (an increase of 11.9 percent) and into the

production ofcrops that are substitutes for maize in consumption (non-maize cereals and

pulses). The producer price ofmaize decreases by 13.9 percent. The increase in the

production oftobacco (the main cash crop) raises smallholder famrers’ income and their

ability to pay for imported maize in order to satisfy their inelastic demand for maize.

Since fertilizer is used intensively in the production oftobacco, its use increases by

22.5 percent. Because ofthe decline in both the price and production ofmaize and ofthe

increase ofboth the price and use ofinputs (fertilizer, labor, and oxen), at the estimated

elasticities, farming profits decrease by 17.5 percent, while landless households’ labor

income increases by 25.0 percent. It appears that, when the maize producer and consumer

subsidies are removed, landless households do much better. Assuming that landless

households are poor, one can conclude that the maize subsidies punishes the poor and widens

inequality between rich and poor smallholder farmers. The overall household income

decreases by 15.3 percent.

Per-capita expenditure on maize, non-maize cereals, cassava, and rice declines. For

maize and rice, this decline results fi'om a combined decrease in their production and prices.

For non-maize cereals and cassava, the decline is the result ofa greater decrease in their

prices relative to the increase in their production.
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The equivalent variation shows that, at estimated elasticities, households are worse

offby 7.5 percent oftheir initial income, because ofa decline in both the production of

maize and household income.

The increase in tax revenues fiom the increase oftobacco production is not great

enough to offset the increased subsidy to fertilizer, the government deficit increases by 21.7

percent.

In the two other cases considered for sensitivity analysis (subsidy on producer price

ofmaize equal to 20 and 30 percent ofthe import parity price), the elimination ofthe subsidy

leads to magnified effects with the same directions (signs) in the changes as in the previous

case ofa 10-percent subsidy. In the case ofhigh elasticities, the increase in the prices and

uses ofinputs is so great that it eliminates the increases in smallholder farmers’ revenues

from the increased tobacco production; farmers profits actually decrease by 80.6 percent, if

compared to the base-year profits. Labor income increases by 72.3 percent, because ofthe

increase in the wage rate. The overall income decreases by 36.4 percent Households are

worse offby 9.1 percent oftheir initial income.

In the second scenario, the subsidy-induced wedge is completely eliminated and

maize imports are allowed The direction ofthe changes in the variables considered in this

analysis is exactly the same as in the previous case in which only the maize producer price

subsidy was eliminated and maize imports were allowed However, because ofthe

elimination ofthe consumer price subsidy in the second scenario, the demand for maize is

lower; the magnitude ofchanges (in absolute terms) is also smaller than in the previous case.

A negative MCF (- 1.1 at estimated elasticities) shows that there is a gain in consumer
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welfare for every dollar saved by the government, after policy change. In fact, this policy has

a double benefit to the Malawian society; first, it leads to a reduction ofthe budget deficit

and second, it improves economic efficiency by eliminating a distortionary maize subsidy

and by allowing imports ofmaize to take place.

6.2.2. Tobacco Pricing Policies

In Table 6.2 below, I present the results ofpolicy changes in the tobacco market,

either alone or combined with pricing policy changes in other crops’ production, particularly

maize. First, I consider the case in which only the tax on smallholder tobacco production is

eliminated, while the subsidies on both the producer and consumer price ofmaize, and the

subsidy on fertilizer price are maintained Secondly, I combine the elimimtion ofthe tax on

tobacco production with the elimination ofthe subsidy-induced wedge between the producer

and consumer prices ofmaize. Lastly, I investigate the case in which both the tax on the

tobacco producer price and the subsidy-induced wedge between the maize producer and

consumer prices are eliminated, and in which some portion ofmaize locally consumed is

allowed to be imported. In each case, sensitivity analysis is carried out considering low and

high price and income elasticity cases (see Table 6.1, note (3), for details on how these

elasticities are obtained).

a. Elimination ofthe 20percent Tax on Smallholder Tobacco While Maintaining the

Subsioy on Maize and Fertilizer Prices.
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In this policy, the government subsidizes both the producer and consumer prices of

maize as well as the procurement price of fertilizer. Besides, the government does not levy

any tax on the production oftobacco. The government deficit from agriculth'al operations

increases by 25.3 percent, when I use estimated price and income elasticities. It increases by

15.0 and 40.4 percent, when I use low and high elasticities, respectively.

Another effect ofthis policy is that production ofsubsidized crops (mainly maize)

increases, while that ofnon~subsidized crops (non-maize cereals, cassava, pulses, and rice)

decreases. The supply oftobacco increases, responding to an increase in its producer price

after the elimination ofthe tax The supply oftobacco increases relatively more as a result of

this policy than does the supply ofmaize (when calculated using estimated elasticities, I

obtain increases of 18.1 and 5.4 percent, respectively, for tobacco and maize). The increase

in the quantity available ofmaize is due to an increase in its demand, as the household

income (farmers’ profits and landless households’ wage income) increases. In fact, the

overall total income increases by 17.7 percent, at estimated elasticities.

Tobacco and maize (especially hybrid maize) are intensive in labor and fertilizer

inputs. An increase in their production implies an increase in the use ofthose inputs. The

use offertilizer increases by 17.1 percent Since the supply oflabor is assumed to be

inelastic, an increase in the demand for labor leads to an increase in the wage rate (19.1

percent), leaving the quantity oflabor available unchanged

Because ofthe increases in the production and price ofmaize and tobacco, profits

increase by 17.1 percent at estimated elasticities. The increase in the wage rate leads to a
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19.1-percent increase in the income of landless households. This policy change clearly

benefits both the poor and rich farmers. Households are better offwith the policy change by

2.8 percent oftheir initial income, despite the increase in prices ofmaize, pulses, other foods,

and non-food consumption.

The MCF is greater than one (1.4, at estimated elasticities), indicating that this policy

ofeliminating the tobacco tax leads to a consmner welfare loss relatively larger than the

government budget gain for every dollar spent by the government on maize and fertilizer

price subsidies brought about, in part, by the elimination ofthe tobacco tax.

Sensitivity analysis at low and high elasticities shows that, in both cases, the direction

ofthe changes in all variables considered is the same as the direction ofchange in the case of

estimated elasticities; only the magnitude ofchanges is reduced or increased for low and high

elasticities respectively.

b. Elimination ofthe Tobacco Tax andofthe Subway-Induced Wedge Between the

Producer and Consumer Prices ofMaize

In this policy, the price received by smallholder farmers oftobacco has increased

At the same time, the producer price ofmaize has decreased, while its consumer price has

increased as a result ofthe elimination ofthe subsidies on both prices. Production ofmaize

decreases by 19.3 percent, while its producer price decreases by 25.9 percent at the estimated

elasticities.
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Land and other inputs (mainly fertilizer and labor) previously used in the production

ofmaize are reallocated to the production oftobacco (which increases by 39.6 percent), and

ofsome other staple crops (non-maize cereals and pulses, whose production increases by 5.4

and 3.4 percent respectively, at the estimated elasticities).

The increase in the consumer price ofmaize is big enough (33.9 percent) to offset the

decrease in its supply: The per-capita expenditure on maize increases by 8.0 percent at the

estimated elasticities. It increases by 14.1 percent at low elasticities and decreases by 51.7

percent at high elasticities. This decrease is due to a large decrease in the production of

maize and a price increase not big enough to offset the decrease in production (or, in other

words, an elastic demand for maize). The use ofinputs (fertilizer and oxen) increases, but

not by much Fertilizer use increases by 2.1 percent and oxen demand increases by 1.2

percent The reason for this mild increase is that the change in crop production has implied a

reallocation ofresources, instead ofan influx ofnew resources.

Because ofthe decline in the price and production ofmaize, farmers’ profits

decrease by 9.3 percent at estimated elasticities and by 26.0 percent at low elasticities.

Profits decline by 5.0 percent at high elasticities. Labor incomes increase by 19.9 percent, at

estimated elasticities; they increase by 9.3 percent at low elasticities and by 33.3 percent at

high elasticities. The total pencapita income increases by 8.2 percent, at estimated

elasticities.

At high elasticities, production ofmaize (the main staple good) has decreased (even

though its consumer price has increased) to the point that the per-capita expenditure on it has

decreased The equivalent variation indicates a worsening situation ofhousehold welfare in
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all three scenarios ofestimated, low, and high elasticities. The MCF is greater than one in all

three scenarios, indicating a consumer welfare loss relatively greater than the government

budget gain for every dollar that the govemrnent spends on fertilizer subsidies, after the

elimination ofthe tobacco tax and ofthe subsidy-induced wedge between the maize producer

and consumer prices.

Because the government has reduced its subsidy to maize production and

consumption, its budget deficit from agricultural operations decreases by 71.3 percent at

estimated elasticities. It decreases by 50.1 percent at low elasticities, and by 88.2 percent at

high elasticities.

c. Elimination ofthe Tobacco Tac and ofthe Subway-Induced Wedge Between the Maize

Producer and Consumer Prices, andIncrease in Maize Imports

The productionandproducerprice ofmaizeare sirnulatedtodecrease inthethree

scenarios ofestimated, low, and high price and income elasticities, while the production and

priceoftobaccoincrease inthethreescenarios. Infact, local productionofmaizehasbeen

replaced by imports; land and other inputs previously used in the production ofmaize have

been reallocated to the production ofother crops, especially tobacco (the main cash crop).

With increased imports and consumer price ofmaize, the per-capita expenditure on this

commodity increases, despite the decline observed in its domestic production

The observed decrease ofprofits is due to a decrease in both the production and

producer price ofmaize, and an increase in the use and prices ofinputs (i.e., low receipts,



145

high costs). However, because ofthe increase in the price of labor, landless households’

labor income increases. The overall total income decreases in all three scenarios considered

(estimated, low, and high elasticities).

The equivalent variation in the three scenarios shows that households are better off

with the new policy, because ofthe increased irnports ofmaize and its lower consumer price,

ifcompared to the results ofthe previous cases.

The government budget deficit increases at a decreasing rate as you go from low to

high price and income elasticities (42.5, 21.4, and 19.8 percent, respectively). In fact, at

high elasticities, even though the absolute increase in maize imports is higher than it is for

low elasticities, relative to the absolute rate ofdecline in maize production, this increase is

higher for low elasticities than it is for high elasticities. Since the government still

subsidizes the consumer price ofmaize, it pays higher subsidies at lower elasticities.

6.2.3. Fertilizer Pricing Policies

In what follows, I consider three combinations ofagricultural pricing policy changes.

First, only the fertilizer subsidy is eliminated, keeping the subsidy on both the producer and

consruner prices ofmaize and the tax on smallholder tobacco production unchanged

Secondly, the elimination ofthe fertilizer subsidy is combined with the elimination ofthe

subsidy on maize producer and consumer prices. Lastly, I consider a case in which all

distortions in the smallholder agriculture are eliminated (fertilizer and maize subsidies as

well as the tax on smallholder tobacco production).
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Table 6.3 below shows the results ofthese three policy scenarios. As in the previous

policy analyses on maize and tobacco, I perform sensitivity analysis considering low and high

price and income elasticities.

a. Only Fertilizer Subsidy is Eliminated Keeping the Subsiaj/ on Both Producer and

Consumer Prices ofMaize and the Tax on Smallholder Tobacco Production Unchanged

The immediate effect ofthis policy is to raise the price offertilizers supplied to

smallholders. But, since the subsidy on the producer and consumer prices ofmaize is

maintained, smallholder farmers find it profitable to increase production ofthat crop. This

is sustained by an inelastic demand for this main staple crop. The equilibrium quantity of

maize increases by 1.2, 0.08, and 3.5 percent, respectively, for estimated, low, and high

elasticities. Since tobacco production is more fertilizer intensive, its production drops

significantly when fertilizer becomes more expensive (the decrease is 10.8 percent at

estimated elasticities, 5.2 percent at low elasticities, and 18.1 percent at high elasticities).

However, one must note that these results are conditional to the functioml form ofthe

production function. Usually, labor and fertilizer should be complements in production, but

the Cobb-Douglas production function forces all inputs to be substitutes.

All prices increase, except those ofnon-maize cereals and cassava. The increase in

the consumer price and the quantity consumed ofmaize leads to an obvious increase in per-

capita expenditure on that commodity. The same story can be told for pulses, rice, other

foods, and non-food items.
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Profits mildly decrease by 1.5 percent, at estimated elasticities, and by 1.7 percent, at

low elasticities. At high elasticities, profits decrease by 0.7 percent. The decline in profits is

mainly due to a reduction in the production oftobacco. Labor’s price has increased, which

raises labor incomes for landless households. The equivalent variation indicates that

households are worse offin all three scenarios considered, mainly because ofthe reduction in

their overall income (- 1.1 percent, at estimated elasticities) and ofthe increase in the

consumer price ofmaize (1.3 percent, at estimated elasticities).

The MCF is very large (2.2, at estimated elasticities), meaning a great damage to the

consumer welfare relative to the government budget gain, after the elimination ofthe

fertilizer subsidy for every dollar raised by the government fi'om the tobacco tax and spent on

maize subsidies.

The government still subsidizes the production and consurnption ofmaize, whose

quantity available has increased with the policy change by only 1.2 percent The production

oftobacco has decreased by 10.8 percent, meaning that tax revenues from that activity have

declined. However, the cessation ofthe subsidy on fertilizer, which lightens the budget

deficit fi'om agricultrn'al operations, is so strong that the total effect ofthe above changes is

to decrease the government budget deficit by 3.4 percent at estimated elasticities, 1.4 percent

at low elasticities, and 4.3 percent at high elasticities.
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b. Elimination ofFertilizer Subsidy Combined With the Elimination ofthe Subsidy-Induced

Wedge Between the Producer and Consumer Prices of Maize

In this policy, besides the elimination ofthe subsidy on the procurement price of

fertilizer to smallholder farmers, the government also stops subsidizing both the consumer

and producer price ofmaize. These two changes lead to a decline in maize production, in

general, and in hybrid maize production, in particular, as it is more intensive in the fertilizer

use than the traditional variety. Maize production declines by 1.9 percent at estimated

elasticities; it declines by 0.3 percent at low elasticities, and by 3.8 percent at high

elasticities. We get a smaller decrease in the production ofmaize than the decrease observed

in the case in which only the subsidy-induced wedge between the maize producer and

consumer prices was eliminated (see Table 6.1 ofthe current chapter), because in the current

case, the production oftobacco (the main cash crop) is equally unattractive to farmers.

Smaller proportions ofland are diverted into the production ofnon-maize cereals and other

crops. In fact, the production oftobacco and rice declines. Land and labor are reallocated

toward production ofnon-maize cereals, cassava, and pulses. The production ofnon-maize

cereals increases by 5.7 percent, while the production ofcassava increases by 1.2 percent and

that ofpulses by 10.1 percent, at estimated elasticities. The use of fertilizer drops, while

oxen use increases. Very little fertilizer is used in the production ofnon-maize cereals,

cassava, and pulses.

Theprice ofpulses increasesby 15.2 percent, while the price offertilizerincreasesby

21.7 percent and the price of labor increases by 25.9 percent, at estimated elasticities. One
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must note that this pattern does not change whether you consider low or high elasticities

cases. Despite the decline in maize production, its consumer price increase is big enough to

induce an increase in per-capita expenditure on that crop.

Because ofthe decline in the producer price ofmaize, its domestic production

declines and the production oftobacco (more intensive in fertilizer) declines after the

increase in the price offertilizer, due to the elimination ofthe fertilizer price subsidy. All

these factors lead to a decrease in farmers’ profits. At estimated elasticities, agricultural

profits decrease by 2.6 percent Profits decrease by 1.5 percent, at low elasticities, and by 4.0

percent, at high elasticities. Labor use having risen, labor income for landless households

increases; however, this rise is not big enough to compensate for the loss caused by the

decrease in the production ofmaize and thus in the farming profits. Households’ welfare

declines.

The elimination ofboth the fertilizer and maize subsidies, while maintaining the tax

on smallholder tobacco production, has a triple positive effect on the government budget

from agricultru'al operations. That deficit decreases by 93.6 percent, at estimated elasticities;

it decreases by 93.8 percent, at low elasticities and by 91.2 percent, at high elasticities.

c. Elimination ofAll Price Distortions in Smallholder Agriculture

In this last set ofsimulations, I consider the elimination ofthe fertilizer and maize

subsidies, and ofthe tax on smallholder tobacco production In all scenarios considered,

because the producer price oftobacco increases, farmers reallocate their resources in favor of
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that crop. Production oftobacco (the main cash crop in Malawi) increases drastically (l 1.4,

7.9, and 16.4 percent for estimated, low, and high elasticities). With more income from

tobacco production, smallholder farmers are able to increase their demand for maize,

cassava, and pulses. The quantities produced ofmaize, cassava, and pulses increase in all

the three scenarios (2.2, 1.7, and 8.9 percent, respectively, at estimated elasticities).

However, there will be a shift ofresources away from the production ofnon-maize cereals

and rice; the production ofnon-maize cereals decreases by 2.0 percent and the production of

rice by 0.07 percent

Prices ofall inputs increase: At estimated elasticities, the price offertilizer increases

by 22.7 percent, the price of labor increases by 27.5 percent, and the price ofoxen increases

by 1.5 percent. The reason for the increase in the prices of fertilizer and oxen is that the use

ofthese inputs increases as production ofmaize and tobacco increases. With a perfectly

inelastic supply curve oflabor, the increase in the demand for labor leads to an increase in

the wage rate. The increase in the price ofconsumption commodities is due to an increase in

their demand as household incomes rise. At estimated elasticities, total per-capita income

increases by 13.2 percent.

Infactastheproductionandtheproducerpricesofmaizeandtobacco increase, so

does the profit income earned by smallholder farmers (9.0, 5.0, and 11.5 percent,

respectively, at estimated, low, and high elasticities). Also, the increased use oflabor

implies increased labor income for landless households.

Despite the increase in the equilibrium prices ofhousehold consumption items, the

increase in its income is so strong that households are better off after than before the policy
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change; the equivalent variation indicates that households are better offby 6.1 percent of

their initial income, at estimated elasticities. Households are better offby 4.4 percent oftheir

initial income, at low elasticities, and by 14.2 percent, at high elasticities. Concerning the

government budget deficit from agriculttu'al operations, it is perfectly eliminated.

The MCF is below zero in all three scenarios considered, suggesting that the

simultaneous elimination ofall agricultural price distortions discussed in the crurent study

actually benefits the society, for every dollar saved from the elimination ofthe subsidies on

maize and fertilizer.
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6.2.4. Policy Simulations at Constant Government Budget Deficit

In the following simulations, the maize producer and consumer subsidies, the

tobacco tax, and the fertilizer subsidy adjust after a policy change so as to leave the

goverrunent budget deficit unchanged7. I consider three simulations: (1) a complete

elimination of the subsidy-induced wedge between the producer and consumer prices of

maize; (2) a complete elimination ofthe subsidy-induced wedge, allowing maize to be

imported; and (3) a complete elimination ofthe fertilizer subsidy. In each case, I

perform sensitivity analyses considering the estimated, low, and high elasticities.

Table 6.4 shows the simulation results of the above policy changes, considering

two algorithms: In the first algorithm, all subsidies and taxes adjust simultaneously, after

a policy change, so as to keep the government budget deficit constant; and in the second

algorithm, only one distortion adjusts, after a policy change, keeping other distortions

constant. In the case in which the subsidy-induced wedge between the producer and

consumer prices ofmaize is eliminated, the tax on tobacco decreases by 35.2 percent and

the fertilizer subsidy increases by 21.7 percent, at the estimated elasticities, in order to

keep the budget deficit unchanged. The increase in the subsidy on fertilizer encourages

the use of this input, which increases by 10.3 percent at estimated elasticities. It also has

positive effects on the production of tobacco. The production oftobacco, more fertilizer

intensive than the production of maize, increases drastically, due to the combined effects

 

We assume that fertilizer and maize subsidies are exclusively financed by revenues from the

tobacco tax.
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of the increased use of fertilizer and a favorable producer price brought about by a

reduction in the tax on that crop.

The production ofmaize mildly decreases by 2.2 percent, at the estimated

elasticities. Maize production decreases by 1.1 percent at low elasticities, and by 5.5

percent at high elasticities. The decline in maize production is mainly due to the

elimination ofthe subsidies on the maize producer and consumer prices. However, if

compared to the results in the previous simulations in which the government deficit was

allowed to change, the current decline in maize production is lower, because ofthe

increase in the fertilizer subsidy, which, in return, triggers an increase in the use *of

fertilizer in the production of maize; hence, raising maize production

The increase in the production oftobacco and the wage rates has obvious effects

on household income: Profits increase by 5.5 percent; landless households’ income

increases by 25.8 percent, and the overall household income increases by 5.7 percent, at

estimated elasticities. This improvement in income raises household welfare. The

equivalent variation indicates that households are better offby 10.8 percent oftheir

initial income, at the estimated elasticities.

For the case in which the subsidy-induced wedge between the maize producer and

consumer prices is eliminated and the fertilizer subsidy is kept constant, the tax on

tobacco production declines by 67.1 percent (compared to 35.2 percent in the previous

case in which the fertilizer subsidy was allowed to change). The production ofmaize

declines by 5.7 percent and the production oftobacco increases by more than its increase

in the previous case (27.1 percent as opposed to 15.4 percent in the previous case).



154

For the case in which the subsidy-induced wedge between the maize producer and

consumer prices is eliminated and the tax on tobacco production is kept constant, the

subsidy on fertilizer increases by 71.2 percent, in order to maintain the government

budget deficit at the initial level. Because ofthe increase in the fertilizer subsidy, the

production ofmaize actually increases by 1.5 percent (instead of decreasing as in the

previous two cases). The production oftobacco increases by only 11.2 percent (lower

than the increase in the two previous cases), because maize production has also

increased, which reduces the resources available for the production oftobacco. Income

and household welfare also increase more (8.7 percent and 14.4 percent, respectively).

In the case in which the subsidy-induced wedge between the producer and

consumer prices ofmaize is eliminated and maize imports are allowed, domestic

production ofmaize actually decreases and is replaced by imports. The increase in the

production oftobacco is even greater than that observed in the previous case in which

maize imports were not allowed. Tobacco production increases by 24.2 percent at

estimated elasticities. The increase in the household welfare is also greater than in the

previous case (13.7 percent of initial income, at estimated elasticities).

In the last simulation, 1 consider the total elimination ofthe fertilizer subsidy. In

that case, the government is able to reduce the tax on tobacco by 7.1 percent at estimated

elasticities and to increase the subsidy-induced wedge between the producer and

consumer prices ofmaize by 2.3 percent at estimated elasticities. The increase in the

subsidy to maize leads to an increase in the domestic production ofthat crop (by 12.2
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percent at estimated elasticities). The reduction in the tobacco tax--implying an increase

in its price—leads to an increase in tobacco production.

Like in the first case of simulations, the increase in the production of maize and

tobacco improve the welfare ofhouseholds. The equivalent variation is 4.2 percent of

the initial income.

For the case in which the fertilizer subsidy is eliminated and the tobacco tax is

kept constant, the subsidy-induced wedge between the maize producer and consumer

prices increases by 9.1 percent. The production of maize increases by 28.7 percent,

which drains resources from the production oftobacco (the production oftobacco

increases by only 5.1 percent). The increase in the production of maize and tobacco

raises farmers’ profits by 25.7 percent. Household welfare increases by 15.1 percent.

When the fertilizer subsidy is eliminated and the subsidy-induced wedge between

the maize producer and consumer prices is kept constant, the tobacco tax can be

decreased by 25.2 percent. The production ofmaize still increases by 18.1 percent

(lower than in the previous case) and the production oftobacco increases by 19.0 percent.

The overall income increases more than its increase in the previous case (33.5 percent as

opposed to 27.0 percent). Household welfare increases by 16.2 percent.

6.2.5. Conclusion

A comparison across agricultural pricing policy reforms in Malawi shows a strong

substitution effect between maize (the main staple crop) and tobacco (the main cash

crop) productions in the. smallholder sector. A reduction (elimination) ofthe subsidy on
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maize producer and consumer prices, whether taken alone or in combination with other

policies (elimination of the tobacco tax and ofthe fertilizer subsidy), leads to a reduction

in the production of maize and an increase in the production of tobacco. As the producer

price of maize decreases, smallholder farmers shift inputs (including land, fertilizer,

labor, and oxen) from maize production into tobacco production. The government can

allow imports ofmaize to compensate for the reduction in the domestic production of

maize; household welfare improves in this case.

In the case in which all agricultural distortions (maize subsidy, tobacco tax, and

fertilizer subsidy) are simultaneously eliminated, maize production actually increases,

because ofthe increased demand for maize as farmers’ income increases.

The government can undertake pricing policy reforms that leave its budget deficit

constant at the initial level. In that case, when the government eliminates the subsidy on

maize producer and consumer prices, it must reduce its tax on tobacco and/or raise the

fertilizer subsidy. These two last changes lead to an increase in the use of fertilizer and

in the productions of tobacco and maize: The welfare of households greatly increases.

One can use the marginal cost of public fimds (MCF) criterion to rank the

different agricultural pricing policy reforms.

Table 6.5, below, shows that the policy ofeliminating the subsidy-induced wedge

between the maize producer and consumer prices, with imports ofmaize allowed, and the

tobacco tax as well as the fertilizer subsidy maintained, yields the lowest MCF among all

policy change scenarios; this policy is followed by the simultaneous removal of all

agricultural price distortions (the subsidy-induced wedge between the maize producer
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and consumer prices, the fertilizer subsidy, and the tobacco tax). The MCF less than one

implies that consumer welfare improves for every dollar saved by the government from

the elimination of subsidies on maize and/or fertilizer.

The elimination ofthe tobacco tax, while maintaining the subsidy on the maize

producer and consumer prices, and the fertilizer subsidy, comes in the third place, with

an MCF of 1.4, at estimated elasticities.

In the case in which the elimination ofthe tobacco tax is combined with the

elimination ofthe subsidy-induced wedge between the maize producer and consumer

prices, and the government allows imports of maize, consumer welfare actually

improves; the MCF is 0.9, at estimated elasticities.

The case in which only the fertilizer subsidy is eliminated, leaving other

distortions (the subsidy-induced wedge between the maize producer and consumer prices,

and the tobacco tax) unchanged, yields the highest MCF (2.2, at estimated elasticities).
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CHAPTER 7. CONCLUSIONS: POLICY IMPLICATIONS AND FUTURE

RESEARCH -

Malawi’s agricultural sector presents a special structure among Sub-Saharan

African Countries; it is divided into a rapidly growing estate subsector accounting, on the

average, for 95 percent of the country’s total exports, and a stagnant smallholder

subsector. More than 90 percent ofthe rural population in Malawi live in the

smallholder sector, where nearly 45 percent of households have enough land for either

actual or potential self-sufficiency or production surplus for the market and the rest (55

percent) do not have enough land and therefore rely on wage employment for income and

on the market for food. The smallholder agricultural sector is characterized by extreme

poverty; it also experiences increasing demographic pressure.

Given the importance ofthe smallholder agricultural sector in the lives of the

rural population in Malawi, the government has been active in formulating policies

intended to protect that sector. The most important ofthese policies undertaken by the

Malawian government are price controls of some identified agricultural inputs and

outputs. Specifically, the government has set the producer price ofmaize above its import

parity price (IPP); this constitutes an implicit subsidy on the producer price ofmaize. At the

same time, it has set the maize consumer price below its import parity price (IPP); this is a

subsidy on the consumer price ofmaize. The objective is to discourage external trade on
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this crop for food security and self-sufficiency reasons. Also, the government ofMalawi has

set prices ofsmallholder tobacco (the main cash crop, primarily exported) below the export

parity prices; this is a tax on smallholder tobacco production. Finally, the fertilizer prices

offered to smallholder farmers by the government were below the import parity prices and

the private market prices; this constituted a subsidy on smallholder fertilizers.

The economic theory shows that price controls lead to production and consumption

inefficiencies because ofmisallocation ofthe society’s resources. It is in this perspective

that the World Bank and the IMF have proposed, in their economic adjustment program for

Malawi, a total removal ofagricultural price controls. Thus, one question comes in mind:

What are the effects ofthe removal of agricultural price controls on the Malawian economy,

in general? The current study focuses on the effects ofsuch a removal on the smallholder

agricultural production, on government budget deficits from agricultural operations, and on

household welfare. It uses a computational general equilibrium-also called “multi-

market”- analysis for this purpose.

A computational general equilibrium (CGE) model extends a single-market analysis

by including income distribution and some other general equilibrium considerations. For

example, it allows substitution possibilities in production and consumption On the

production side, substitution between crops leads to higher price elasticities. On the demand

side, substitution allows the researcher to accormt for spillover efl‘ects ofrelated markets.



180

A CGE (multi-market) analysis uses models offarm-household behavior as its basic

building blocks. These models allow a microeconomic investigation ofboth production and

consumption response to exogenous price changes.

In the current study, smallholder farmers maximize a restricted Cobb-Douglas profit

fimction, with a constraint offixed total available land, given input and output prices. Thus,

smallholder farmers allocate available land between difiermt crops that they grow in an

optimal manner (i.e., the marginal product value ofland is equalized across crops grown).

For the characterization ofthe Malawian consumption demand structure, I use the Almost

Ideal Demand System Then, I specify market-clearing conditions for each input used and

each output produced; it is through these conditions that market equilibria are reached

Three maindatasetsareavailable forthe specificationofsmallholderagricultural

production and consumption demand behavioral parameters in Malawi: The National

Sample Survey ofAgriculture (NSSA) conducted by the Ministry ofAgriculture during the

1992/93 agricultural season, the Household Expenditure and Small-Scale Economic Activity

(HESSEA) survey conducted by the National Statistical Oficc in 1990/91, and the Malawi

Maternal and Child Nutrition (MMCN) survey conducted by the “Cornell Food and Nutrition

Policy Program” in 1987/89.

The NSSA provides data on smallholder agricultural productions; specifically, it

allows us to estimate the average household crop production per year, and crop yields per

hectare. It also contains information on fertilizer and oxen use. For labor use, I obtain

information from a farm-management study conducted by the agricultural Research and
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Extension Trust ofMalawi (1995); it provides information on labor requirements (in

mandays) for a hectare ofeach crop grown by a typical smallholder farmer in Malawi.

The HESSEA survey provides data on household consumption demand and

expenditure, on household income, and on household demographic characteristics such as

the number of its members and their age, their gender, etc. I use the MMCN data to

estimate the household own-consumption per each crop grown

Simulation ofthe effects ofdifferent policy changes shows the following results: (I)

The elimination ofthe subsidy-induced wedge between the maize producer and consumer

prices, while maintainingthe subsidyonthe fertilizerpriceandthetaxonsmallhodcr

tobacco production, leads to a reduction in the production ofmaize. The production of

tobaccoandnon-maizecereals increase; andtheuseandprice offertilizeralsoincreases,

becauscofincreaseddemandfromtobaccoproduction Theproducerprice oftobacco

increases, while that ofmaize decreases (the maize consmner price actually increases).

Household welfare is reduced because ofdiminished production ofmaize and the increase in

itsprice. Infactmaizeisconsumedbyalmost99percemofMalawianhouseholds,which

spend around 22 percent oftheir budget on this staple crop.

Ifthe governmentallowspartofmaizeconsumedinMalawitobeimported, local

production ofmaize will drop even more and will be replaced by imports. Tobacco

production will also increase more. Briefly, all the effects mentioned in the first simulation

will be magnified
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The elimination ofthe smallholder tobacco tax, while maintaining the subsidy on

maize and fertilizer prices, implies that the production ofsubsidized crops (mainly maize)

increases, while that ofnon-subsidized crops (non-maize cereals, cassava, pulses, and rice)

decreases. The supply oftobacco increases, responding to an increase in its producer price

after the elimination ofthe tax. The consumer price ofmaize increases because ofincreased

demandformaize,andtheproducerprice of tobaccoincreases, becauseoftheelimirration

ofthe tax on tobacco.

Because ofincreases in the production ofmaize and tobacco, input use (fertilizer,

labor, and oxen) rises; labor incomes also rise. The combined effect is a rise in household

welfare. Ifthe above policy is combined with an elimination ofthe subsidy-induced wedge

betweenmaizeproducerandconsmnerprices,theproductionofmaize decreases insteadof

increasing households end up worse offwith the policy change. The government deficit

from agricultural operations drops.

The last sets ofpolicy changes concern the subsidy on the fertilizer price offered to

smallholder farmers. Ifonly the fertilizer subsidy is eliminated, while the subsidy on maize

pricesandthetaxontobaccoproductionaremaintained, theproductionandpriceofmaize

increase, but not very much (between 1 to 4 percent relative to base-year values). The

production oftobacco drops, because fertilizer has becomemm,nod household welfare

improves a little bit, because ofthe increase in the production ofmaize. But, because the

government still subsidizes maize production and consumption, its budget deficit increases

with the policy change.
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The total elimination ofall agricultural price distortions (the subsidy-induced wedge

between maize producer and consumer prices, the tax on smallholder tobacco production,

and the subsidy on fertilizer prices) yields the most astonishing results: In all scenarios

considered, because the production and the price oftobacco increase, farmers reallocate their

resources in favor ofthat crop. Production oftobacco (the main cash crop in Malawi)

increases drastically. With more income from tobacco production, smallholder farmers are

able to buy fertilizer and improved varieties ofmaize and other crops’ seeds. Production of

maize,cassava,andpulsesincreaseinallthreescenarios. However,therewillbeashiftof

resources away from the production ofnon-maize cereals and rice; their production

decreases.

Prices ofinputs increase, the reason forthis increase beingthattheuse ofthese inputs

increases as production ofmaize andtobacco increases. The increase inthe price of

consumption commodities is due to an increase in their demand as household incomes rise.

Infactasproductionandpn'ces ofmaizeandtobacco increases, sodoestheprofit

income earned by smallholder farmers. Also, the increased use oflabor implies increased

labor income for landless households.

Despite the increase in the equilibrium prices ofhousehold consumption items, the

increase in income is so strong that households are better off after the policy change.

Concerning the government budget deficit fi'om agricultural operations, it is perfectly

eliminated It is interesting to see that, keeping the government deficit constant at the initial
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(base-year) level, every dollar spent by the government on subsidies improves household

welfare, as the productions ofmaize and tobacco increase.

Using the MCF criterion to rank policies, one can see that the policy of

eliminating the subsidy-induced wedge between the maize producer and consumer prices,

with imports of maize allowed, and the tobacco tax as well as the fertilizer subsidy

maintained, yields the lowest MCF among all policy change scenarios; this policy is

followed by the simultaneous removal of all agricultural price distortions (the subsidy-

induced wedge between the maize producer and consumer prices, the fertilizer subsidy,

and the tobacco tax). The MCF less than one implies that consumer welfare improves for

every dollar saved by the government from the elimination of subsidies on maize and/or

fertilizer.

The elimination ofthe tobacco tax, while maintaining the subsidy on the maize

producer and consumer prices, and the fertilizer subsidy, comes in the third place, with

an MCF of 1.4, at estimated elasticities.

In the case in which the elimination ofthe tobacco tax is combined with the

elimination ofthe subsidy-induced wedge between the maize producer and consumer

prices, and the government allows imports ofmaize, consumer welfare actually

improves; the MCF is 0.9, at estimated elasticities.

The case in which only the fertilizer subsidy is eliminated, leaving other

distortions (the subsidy-induced wedge between the maize producer and consumer prices,

and the tobacco tax) unchanged, yields the highest MCF (2.2, at estimated elasticities).
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Economically speaking, it is clear that the Malawian society will be better offby

reforming all distortions ofprices that exist in the smallholder agricultural sector, instead of

undertaking isolated policy changes, while leaving others unchanged. However, when it

comes to policy-making decisions, especially toward agricultrne, economic eficiency is not

the only consideration. For example, the double subsidy on maize producer and consumer

prices was instituted in Malawi for self-sufliciency and food security. Even the guardian of

world free trade-the World Trade Organimtion (WTO)—grants waivers and exemptions of

different kinds to the agricultural sector; the reason for these exemptions is that agriculture is

viewed by both politicians and economists as being a very sensitive sector involving an

interplay ofeconorrrics, politics, etc. In fact, to date the agricultural sector is almost

untouched by the liberalization brought by the WTO. The reason is that all countries

have recognized the unique status agriculture holds, even in the most industrialized

countries ofthis world. To give a few examples, the USA maintains quotas on imports of

textiles from Mauritius and Kenya (pemrissible under the Agreement on Textiles and

Clothing) in order to protect its cotton farmers from the cheap imports that would ensue

as a result of lower labor costs in the two competing countries. In another example, the

European Community (BC) and South Africa are locked in negotiations over a Free

Trade Agreement because the EC wants to exclude certain fruits and vegetables from the

list, in order to protect its farmers from the onslaught ofcheaper imports from South

Africa again necessitated by low labor costs.
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The Malawian government needs to define its objectives clearly before undertaking

any policy changes. If their goals are self-sufliciency and food security in maize, it will be

better to maintain the maize subsidies and eliminate the tobacco tax and the fertilizer

subsidy; but, iftheir goal is economic efficiency, then total elimination ofall agricultural

price distortions will be more beneficial to the Malawian society than an isolated policy

change.

Malawi needs to examine the various options available to it under various

multilateral arrangements that would permit it to maintain subsidies on agriculture,

before it makes policy decisions in these areas. Ofcourse, subsidies need to be carefirlly

monitored to ensure that they are serving the purpose for which they were intended

Otherwise, they could just result in waste. It is estimated that in the EC, there is

approximately 20 to 40 percent over capacity in agriculture (depending on the products),

due to subsidies.

Theresultsofthecurrentstudy, onwhicthasemyconclusions,mustbe interpreted

with some caution, as the study leaves out some economic variables that may be very

important in determining the effects ofthe policy changes examined above. The inclusion of

these variables may be important for future research One may wonder how the above

simulation results will change, ifwe take into consideration issues related to agricultural

credit, estate production, exchange rate, border trade, input and output distribution, and

others.
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For example, as I said earlier, the elirrrination ofthe fertilizer subsidy is expected to

raise the farm-gate price of fertilizer. However, most smallholder farmers get their fertilizer

on credit with a promise to reimburse before the next agricultural season If for some

reasons this credit system fails, it may be true that the demand for fertilizer will decrease so

much that prices of fertilizer will actually decrease after the elimination ofthe subsidy.

Exchange rate devaluation is supposed to favor exports against imports; while I found in the

current study that allowing maize imports will lead to a reduction in loeal maize production,

with exchange rate devaluation, it may be true that export opportunities are so great that local

production ofmaize actually increases. Bordertrade betweenMalawi andits neighboring

countries may be so great as to eliminate the government policy of self-reliance. Ofcourse,

allthese issuesneed firrtherresearchinordertodeterminetbeirefi‘ectsonthesmallholder

agricultural production, on the government deficit, and on household welfare.

Finally, the availability ofbetter data may help to relax some ofthe assumptions of

the current study and improve the simulation results ofdifferent policy changes. Among

others, withbetterdata,onecananalyzethedistrrbutional issuesofpolicychangesbetween

urban and rural households on one hand, and between rich and poor households on the other

hand With better data, one can also use more flexible production functions that allow

complementarity ofsome inputs in production.
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Appendix 1

Map of Malawi
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Appendix 2A

Mathematical derivation of the parameters of the profit function used in the current

study

The profit function is derived from a Cobb-Douglas production function Let use 2 to

denote a vector ofvariable inputs (fertilizer, pesticides, oxen, and labor) and K the fixed

input (land). The Cobb-Douglas production function fix) becomes:

f(:,K) = AH ’1.1z,°'K”, a,, p > 0

wherea- andbare inputs‘costshares irrthecropnproduction. Forconstantretrmrstoscaleto

hold, b =1- 22., (1,. i= 1..,1 denotes the variable inputs(fertilizer, oxen, and laborin

North; fertilizer, oxen, pesticides, and labor in the Centre; and fertilizer and labor in the

South). In what follows, I am going to use the highest i (4).

The farmer’s problem is to maximize the short-run profits (IT) by choosing the 2

variables subject to input and output prices, the production function, and the amount ofthe

fixed input (land). That is,

4

MaxH = Pf(z,K)—Zw,.z,

2 1-1

The normalized restricted profit function II / Pu. becomes

  

TI ‘ w

Max . = z,K— ,‘z,2 P, f( ) g1,"
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The first-order condition from profit maximization is

4

A01,n: Cl'K B W

“' -—- w'r, where w..- = ’

:i Pn

 

The i subscript represents variable inputs. For clarity, we omit the farmer’s subscript (t).

Taking natural logarithms, we get

ion, lnz, —lnz, = Infill] -ln(AK”) (i=1,...,4).

[’81 g

This system of linear equations can be written in matrix form as follows:

W.1 .1

1 -1 AK”{0'1 ) n( )

a —1 a a a -ran‘ w‘,

(11, 02:1 a: a: lnz; “((12)-“AK”

)

)

 

P

 

 

 

a, a2 a3-1 av4 lnz3 “(193)

a, a2 a3 a4 —1_Llnz4d a3)  
 

   
. \

ln[W4 —lr(AK”

L a4)

Let us use B to denote the left-hand matrix ofalphas. We can solve the above system by

finding the inverse ofB (e.g., B").
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_ 4 -

[1- 2a,] 012 (13 a4

ileztl

4 .

4 _. a, 1— ‘201,. a3 a4

-1___ _ 121.1102

8 — (1 Zing.) 4

" orl a2 1— 2a,- 014

lleat3

4

a, a2 a3 1— 2a,

..
i=l,i¢4 .1

We can now use 13'1 to solve for the optimal value ofIn; (lnz'i):

  

  

 

/ N

. . ', 4 a. w.

111:, =- ———‘§'—-—+1 lr{lv—)- Z ; rn{—l—]+[ 1, ]ln(AK”)

1’2“} a, j"""1‘zj.1a1 a} l—ZHGIj

K jal /

Thisimpliesthat

o ‘4‘” o (:1 1 fl

0 W: [l'” ] 4 [W 1] l” 1““ f— 4

z = — A‘”K "’, wherep— a

l [at] 1111:: aj g i

After substitution ofthe values ofz,’ in the production frmction:

at

r" = Afiz,°"‘K” = Ail—3131(3)?“

[=1 ‘3] a!

Therefore, the normalized restricted profit function II'(w°,, K) is:

at

4 J. . -—_— .19..

n.(w,.,
K)=Y.—Z

w,.z,.=
Al'”(1—

p)lil(fl
_] lpKl-p

11-1 1:] a

This profit fimction is not only a function ofthe input and output prices, but also of

the quantities ofthe fixed input (land) used in the production ofcommodity n.
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Taking the log ofthe above profit function, one gets the form used in the current

analysis:

4

lan = am +201,” lnw, +13” an, where

i=1

4

(10" = (l—j,r)'l lnA+ln(1—1r)+zigi—lna,

i-l ’14



Appendix ZB

Mathematical derivation of the Almost Ideal Demand System (AIDS)

The AIDS model assumes an expenditure function ofthe form

lnc(p,u) = a(p)+ub(p)

Where a(.) and b(.) are functions to be defined, p is a price vector and u is a utility function.

Let a(.) and b(.) functions be approximated by:

1 .

W) = (10+ELL/(11mm+32r=127=17glnprlnpj

b(p) = Bong-1P?

Define w, as the budget share ofcommodity i, then applying Sheppard's lemma to the

expenditure fimction, one gets:

_ 51nc(p,u)
w _. __—

l alnp,

6609,14) ... £1

617. y

.1er y) pr

y
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Given the assumed forms for a(p) and b(p), one gets (Lesser, C.E.V., [1963]:

60(1)) __ n

an}; “ “”ZF’W”

6b(p)
__ = .b

alnp, B' (p)

where g = l/2(g,J-' + g,-,‘). Using these two derivatives and the

definition ofw,, we get

W1 : ar+zy=17glnpj+flrubflv

From the definition ofthe expenditure (cost) function given above,

u = [my -0(P)] / b(P)

lmplies w, = (11+ 27:,yy.lnpj+ B,ln(y/P)

where P is a price index defined by:

InP -—— a(p) -- (10+ zyndjlnpfi1/2232123211y1npflnp1

The AIDS associated with this expenditure frmction is as follows:
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PrCr
Y '

r = a.- - 13.-Inf?) + 1,,an + 2171‘1'1’”)!

P, - Price ofgood i

C, - Quantity purchased ofgood i

Y - Household income

P = Exp/a0 + EaiLogP. + 212,-70-(LogPWLong)!

N - Number ofhousehold members

For empirical study, the price index P is approximated by an observable price index; e.g., the

Stone price index:

lnP = 232.11.91an

where wj is as defined above (the jth commodity expenditure share).
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