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EXECUTIVSUMMARY

Many of the conditions associated with mral poverty in Zambia are examined in this report.
The report bes by reviewing some recent stdies of mral and urban poverty in Zambia. Next, an
analysis of the Priority Survey, carried out by the Central Statistical Office in 1991, is undertaken to
create a povery profle. The profile focuses on the geogrplhical distribution of rural poverty and its
association with various economic, social, and environmentl variables. This profile describes the
conditions and helps identify some of the cntical constraints facing poor rural households. In the next
section of the report, policies and institutions affecting the rural poor are reviewed. A review and
critique of past policies and programs by GRZ, donors, and NMOs is included. The information
gained from past studies, the poverty profile, and review of policies and institudons is then
incorporated into a simple agriculture household model. The model helps quantify the relative
importance of various conditions and constraints to income generatior. Using the model, several
stylized policy scenarios are analyzed to better understand the response of smallholders to structural
adjustment and market liberalization. Finally, the major findings of the report are summarized, and
several specific recommendations are made on the types of policies and programs that may reduce
rural povery.

The major findings and specific recommendations are outlined below:

MAJOR FINDINGS

1. Aniculture is P

Agriculture is the main economic activity in rral Zambia and must be the focus of any
stategy aimed at reducing mrual poverty.

2. Geouhv of Rural Povert

Although there are some substanti geogphic variations in the incidence and depth, virtually
all rural areas suffer from significant poverty. Rural poverty is most closely related with geographic
isolation (i.e., remoteness).

3. lhe Strure of Agrdiur and Poe

Most rural poor are smaUholders using low levels of technology, but, in most cases, linked to
input and output markets. Agricultural policies and institutions have thwarted the development of
efficient marketing, credit, etension, and research systems. In addition, seasonal labor shortages and
the lack of traction for land prparation have been major constraits for smallholders. Smallholders
with access to oxen traction and in less-isolated areas tend to use improved management practices and
have higher incomes.
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4. Distrution. Equitv. and Poverty

Female-headed households and households with large numbers of dependents tend to be poorer
than other households. At the same time, more poor people live in households headed by males.
Problems related to poor health and nutrition, and natural resource degradation have strong
detrimental impacts on income generation. Gender-specific allocation of agricultural tasks represents
an important constraint to increased agricultural production.

S. The Role of Education

There is a positive return to education in rural Zambia. Members of households whose head
has some formal education are more likely to be better off.

6. Institutions and Rural Poverty

The policies and institutions of the past were not conducive to the reduction of rural poverty.
In many ways, the opposite was true, and past policies and institutions led to the perpetuadon and
worsening of rural poverty.

SPECIC RECOMMEDATONS

1. Develop lndesadine of Markets and Hox to Take Advantaie of Market Onporunities

Many rural poor lack undag of how to fmnction in a market economy. In isolated
settings, information asmmetries and physical distance have created a sense of powerlessness and
uncertainty about market forces. Market liberalization alone is not sufficient, and the poor need to
articulate themselves in order to create rural markets.

2. btef ration of Remote Areas into Market Economv

Developing an u snding of markets and how to take advantage of market opporunities
(as described above) should help prepare rural poor as individuals and groups to function in the
market economy. There needs to be a concerted effort to improve access to markets and lower
transaction costs associated with agricultural marketng. This effort should be designed to promote
competition in the provision of services to geographically isolated areas.

3. Provision of A,ro.nCate Technologies for Market-based Auriltgual Production and Post-
harvest Activities

Agriculural research and extension need to be reorented towards meeting the needs of
flexible farming systems for smallholders that evolve according to market forces. In general, more
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attention needs to be devoted to the problems of smallbolders. Also, links between extension and
research need to be strengthened.

4. ,M1rove Capacty to Monitor National. ReAjonal. and Sectoral Policies and Programs and
their Impact on Rural Poverty

This report demonstrates the complex and diverse issues facing the poor in rural Zambia. It is
important that an in-house capacity be created to mnonitor and evaluate policies and programs ard their
inpact on the rural poor.

iv
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1. INTRODUCTION

Zambia is engaging in a macroeconomic stabilization program that might have a negative inpact
on an already food insecre poor population. The last decade in Zambia was charcteized by a stark
decline in economic conditions. Per capita income fell from $720 in 1981 to $420 by 1990 (World
Bank, 1993b). This decline was precipitated by a fall in the price of copper, Zambia's main export,
but it is widely believed to have been exacerbated by poor govenunent policy (World Bank, 1993b).

In the last decade, the govenmment attempted to mainain an elaborate food subsidy program using
parastatals and controls over food marketing and external trade. The result of the subsidy program
was to reward urban consumers (40 percent of the population), tax agricultural producers, and create
economy-wide distortions. The system distorted a number of incentives to farmers; of particular note
was the heavy bias that promoted maize production. Agricultural research and extension efforts were
largely aimed at maize producers, and internal maize prices were raised relative to alternative crops.
In addition, because the agricultural pricing system was designed to provide low-cost food to a
growing urban population, there existed a blatant policy bias in favor of commercial farmers, located
along the line-of-rail and occupying the most productve lands. These farmers received the bulk of the
goverment's resources destined for agriculture, including formal credit, subsidized inputs, and
research and extension services.

The subsidy system was maintained by borrowing money to substitute for falling copper earnings.
Subsidization failed due to the inability of the government to sustain funding of its programs. The
result of the failure is a desperate situation for Zambia's poor. Employment has fallen due to
government retrnchment, inflation is high, and the poor, now without food subsidies, face serious
food insecurity of a chronic and periodic nature.

By all indications, poverty is widespread. Nutrition data indicate that long-term malnutrition
(stuntig) is alarmingly high, placing Zambia among the countries with the highest levels of
malnutrition anywhere in the world (Cogili and Zaza, p. 37).

The goverrnment is committed to a privatization and stabilization effort to restore market
incentives to the economy. In the short run, however, the situation of Zambia's poor is expected to
worsen, and the critical need for programs to immediately improve their food security has been
recognized (World Bank, 1993b, p. 74). The urban poor most likely will be more negatively impacted
by the adjustment program in the short run, since rural/urban terms of trade should be improved,
resulting in I ; er urban food prices. However, the adjustment program may have a negative short-
run impact on the rural poor due to production and behavior patterns that have developed on the basis
of distorted mnarket signals, and the inability of resource poor farmers to take advantage of improved
terms of trade as input prices rise.

In rural areas, where most of Zambia's poor lives, agricultural production has grown at a
moderate pace from 1974-1991 despite declining terms of trade (World Bank, 1993b). Such growth
has occurred despite an incentive regime that favored maize production at the expense of all other
crops and widely-documnted underinvestment of public funds in agriculture. The sectoral growth
leads many analysts to hope that agriculture night replace copper as the engine of economic growth.
It is hoped also that agricutural exports can generate substantial foreign exchange earnings. The
moderate growth in agriculture over the past decade has been uneven, mostly occurring in the favored
areas along the line-of-rail where commercial farmers predominate. In many regions total food
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production has not kept pace with population growth, and productivity has fallen. In fact, sector-wide
most of the increase in production can be attributed to expanding acreage; yields have fallen for most
crops (World Bank, 1993b).

The agricultural sector is in a fragile and vulnerable condition. lnadequate public investment in
research, extension, and infrastructure; continual over-emphasis on maize production; and crippled
output marketing and input supply mechanisms characterize the sector. Some of this vulnerability was
exposed during the 1991/92 drought when the maize crop, critically dependent on rainfall, failed in
many areas of the country, leaving much of the rural population exposed to economic devastation.

Over the long run, price incentives, in the form of improved terms of trade for rural food
producers should benefit rural areas, but several caveats remain. First, two adjustments are occurring
sinmltaneously, and these adjustments do not always work in the same direction. Liberalization of
export markets and removal of price controls on agricultural products should increase prices to
producers and thus benefit them. Small-scale producers may not feel many of these benefits since
their marketed surpluses tend to be smal and they will face higher input prices following
liberalization. Elimination of pan-territorial pricing and marketing subsidies, on the other hand, will
benefit some producers while hurting others. The geography of relative price variations depends on
infastuctre and distance to final markets, the density of market production, and availability of
financing for agricultural marketing services.

Second, there is continuing debate in the literature on adjustment whether price-based incentives
are adequate to stimulate agricultural growth when infrastucture deficiencies and social conditons
interact to create an environment that is not amenable to economic growth (Satm and Sarris). There is
reason to believe that traditional Zambian agriculture suffers from such structual deficiencies and that
broad-based public investment in the rural economy is necessary to stimulate growth.

This report examines many of the conditions associated with rural poverty in Zambia. The report
begins by reviewing some recent studies of poverty. It is hoped that by examining previous studies of
poverty in Zambia, some clues about the causes of this poverty will be found. Next, an analysis of
the Central Statistcal Office's (CSO) Priority Survey (PS) is undertaken to create a profile of rural
poverty, and describe the geographical distributon of rural poverty and its association with various
socila and economic variables. This profile helps identify some of the critcal constraints facing rural
households as they struggle to survive. Institutions and policies affecting smallholders are then
reviewed. Included in this review are policies and programs of the Government of Zambia (GRZ),
and programs conducted by donor governments and non-governmental organizations (NGOs). The
information generated is then incorporated into a simple agricultural household model in order to
quantif the relative importance of these constraints to income generation. FinaUy, recommendations
are made on the types of policies and programs that may reduce rural poverty.

2



H. CHARACTERIZATION OF ZAMBIAN POVERTY

A) Review of Zabia Poverty Stuies

Several studies have characterized poverty in Zambia and developed recommendations to increase
the food security of poor Zambiams. Included among these studies are Caidwell; the Central Statistical
Office's study (CSO, 1993a); Chipwende, et al.; Cogill and Zaza; Jensen and Luckett; Siandwazi; td
World Bank (1993a, 1993b). This section reviews some of these studies with the intent of examning
methodological approaches, common conclusions, and areas of disagreement in these studies. Results
from the various studies will also be compared with our own analysis of the Social Dimensions of
Adjustment (SDA) Priority Survey (PS) data that follows.

i. Description of Studies

In the reviewed reports, poverty is analyzed first by developing absolute or relative poverty lines
or by describing the prevalence of undernutrition or malnutrition. Once the poor are identified, each
study proceeds by examining the relationship between certain variables, at the household, district, or
province levels, and the poverty outcome.

The Jensen and Luckett report used the Household Expenditure and Incomes Survey (HEIS),
conducted in June 1991 by the Prices and Incomes Commission of the GRZ'. The study used
household expenditures to characterize poverty. Two relative poverty lines were used: The mean
Zambian income, and one-half the mean income. Research has shown that in poor countries the mean
income is a good approximation of the subsistence poverty level (Jensen and Luckett). The authors
described the geography of poverty, and created a profile of poor households.

The CSO report used the PS, conducted in October and November of 1991 by the CSO. The
report used official absolute poverty lines and employed the income section of the PS to measure the
prevalence and the depth and severity of poverty in rural areas. Poverty was broken down by urban
and rural areas, by province, by socio-economic group (SEG), and by household demographics. The
CSO report also used anthropometric data from the PS to describe the geographic and social pattern of
malnmuition.

Chipwende, et al. used both the HEIS and the PS to create a geographic and social profile of
Zambian poverty. They used 2/3 of the mean expenditures from the HEIS as a household poverty
cutoff. They then examied the prevalence, depth and severity of poverty by characteristics of the
household and its head. They created two cutoffs with the income portion of the PS: 2/3 of mean
household income for the moderately poor cutoff, and 1/3 of the mean for extremly poor households.
The authors analyzed the relationship between poverty and distance and access to facilities, among
other things.

'More information on the survey methodologies and the different approaches to the measurement
of poverty used in the studies discusses here is provided in Annex I.
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Siandwazi used secondary data on the prevalence of malnutrition gathered from a number of
sources, hospital and clinic admissions data, and several household consumption studies to paint a
broad picture of regional and seasonal variations in poverty and malnutrition in Zambia.

Caldwell used a number of data sources, including percent undernourished by geographic area,
data on access to medical sources and other infrastructure, historical crop production and current food
aid data to create a geographical profile of vulnerability in rurl Zambia. Using geographical
information systems (GIS) technology, they overlayed and combined a number of these indicators to
create scores for chronic and current vulnerability.

Cogill and Zaza reported on results of the Nutrition Status Module, a part of the Zambia National
Household Survey Capability Programme, implemented by CSO in December 1989 and January 1990.
The Module represented a random sample of 2,133 children under 5 years old from 1,200 rural
households from all provinces. The module, which collected anthropometry data and clinic attendance,
was linked to the Crop Forecasting Survey, and the combined data were used to examine the
geographic distribution of malnutiton, along with the relationship between socioeconomic
characteristics and nutritional status.

ii. General Results

The results from the three income- or expenditure-based poverty studies are summarized in Table
I. 1. Comparison across the studies is difficult ttcause the poverty lines employed are not always
constant. There is a reasonable correspondence of results across the studies, even companng the
HEIS-based studies with the PS-based ones. Estimates of the prevalence of moderate poverty range
from a high of 77 percent to a low of 56 percent. The studies clearly show that nual areas suffer
from a higher prevalence of poverty than do urban areas. Rural poverty is a widely-documented
phenomenon in Zambia. There is a bias, however, in favor of overestimating rural relative to urban
poverty for aU of these studies for two reasons. First, none of the studies cited using income or
expenditures adjustd for cost of living differentials, and these differences are likely to be high,
despite pan-territorial pricing of maize. If current (April 1994) maize prices are a proxy for intra-
country variations in prices of other goods, then there were substantial variations in costs of living at
the times of these studies.2 Second, income and expenditures are more accurately measured in urban
areas; systematic undenasuremnt of these variables in rural areas is likely. The 1993 Priority
Survey msures prices and, thus, can be used to eliminate the first source of bias. Without a
concerted effort to measure all income and expendiures accurately, the degree of overestimation of
rural poverty cannot be kmown.

Despite these biases, the studies universally conclude that the prevalence, depth, and severity of
poverty is greater in rural Zambia. Absolute comparisons between rural and urban areas are not
possible because of the biases idendfied above, but it is reasonable to conclude that rural areas are
relatively worse off in Zambia.

WMore will be said about current maize price fluctuations in Section IV of this report.
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Tamelc 11 1. Ufrban/Rural Comparisons of Poverty by Source

Percent fallins into class
Measure Rural Urban All

Jensen and Luckett Moderate Poverty .79 .43 .69
Severe Poverty .42 .08 .32

CSO Moderate Poverty .85 .55 .71
Severe Poverty .78 .44 .61

Chipwende et al. Moderate Poverty' .88 .26 .68
Moderate Poverty2 .67 .29 .56
Moderate Poverty3 .86 .69 .77
Severe PoverW4 .74 .44 .57

,Using data from "Situadonal Analysis of Children and Women in Zambia." See Chipwende, et al. for
references.
Using HEIS, one half mean expenditre as cutoff.
'Using PS, households less than % of average income.
4USing PS, households less than % of average income.

iii. The Geographical Distribution of Povert=

The geographical distribution of poverty emerging from the various studies is presented in
Table 11.2. The ranking of each province in ascending order is also shown. Poverty in rural Zambia
shows wide geographic variation.

Rural poverty as measured by Jensen and Luckett varied from 89 percent in Eastern to 70
percent in Central province. The CSO (1993a) report showed slightly different orderings by province
but the magnitudes of the estimates are similar. Moderate rural poverty in the CSO report ranged
from a high of 93 percent in Northern to a low of 63 percent in Lusaka province.

Luapula, Western, and Northwestern provinces are most subject to chronic food insecurity,
while Lusaka, Copperbelt, and Central provinces are relatively most food secure according to the
Caldwell measures (Table 11.2). A comparison of the cereal grain production per capita data with the
other indicators shows that the former is a poor predictor of either poverty or malnutrition.

Luapula, Northern, and Eastern provinces have the highest prevalences of malnutrition,
according to the Cogill and Zaza study, while Northern is unambiguously the worst in the CSO study.
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Table ].2. Geograpbical Distribution of Rural Poverty.

Prevalewce of Poor _eople Nutrliton/AnthroDometR

(4) (5) (6) (7) (8) (9)
(1) (2) (3) Chronic Cereal % % Under- % %

Under-
Province HEiS Moderate Severe Score Prod/Cap Sunted nouished Stunted
nourished

Central 70 (2) 76 (7) 68 (7) 68.6 (9) 531 (9) 37 (4) 22 (5) 56 (2)22 (7)

Copperbelt N/A 74 (8) 65 (8) 56.3 (5) 55 (2) 37 (4) 28 (3) 36 (6)21 (8)

Eastern 89 (1) 85 (4) 81 (4) 60 (8) 416 (8) 41 (3) 28 (3) 48 (3)23 (4)

Luapula 87 (3) 80 (6) 72 (5) 34 (1) 39 (1) 54 (1) 40 (1) 41 (4)29 (2)

Lusaka N/A 63 (9) 56 (9) 57 (6) 125 (5) 24 (9) 22 (8) 34 (8)23 (4)

Norhern 80 (4) 93 (1) 90 (1) 43.6 (4) 139(6) 44(2) 30 (2) 60 (1)35 (1)

Northwester 88 (2) 92 (2) 86 (2) 40 (3) 78 (4) 28 (8) 23 (7) 32 (9)23 (4)

Souhern 76 (6) 83 (5) 72 (5) 57.7 (7) 340 (7) 34 (6) 17 (9) 36 (6)21 (8)

Western 72 (6) 89 (3) 86 (2) 36.3 (2) 70 (3) 33 (7) 27 (5) 41 (4)27 (3)

Source: (1) Jensen and Lucket, using 1991 Household Expenditures and Inowme Study, and Ih of
rural mean income as cutoff (1993a).

(2 & 3) CSO (1993a) using 1991 PS with absolute cutoffs for povert
(4 & 5) from Caldwell
(6 & 7) Cogil and Zaza: Preschool chidren using established cutoffs.
(8 & 9) CSO (1993a) usiDng PS anftropometry data

Note: Rankings by province are in parentheses.
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Comparison across studies allows some generalizations. Luapula suffers from the worst
malnutrition and chronic food insecurity,3 yet according to the CSO report, poverty is significantly
worse in other provinces. Northern province is always found to suffer from high prevalences of
malntition and poverty. Eastern, Nordtwestern, and Western provinces also show relatively high
rates of poverty, food insecurity, and malnutrition. Prevalences of poverty, malnutrition, and food
insecurity in Central, Southern, Copperbelt, and Lusaka rural provinces are generally lower than those
in the more isolaed provinces. Severe poverty also exists in these less isolated provinces, and the
large populations in the centrally-located provinces mean that there are more poor.

Some of the differences across studies may be attributable to the characteristics and actual
variations of the different indicators; they may also be explained by systematic biases in measurement
and survey coverage. The HEIS, for example, had a small rural sample size outside of Eastem
province relative to the PS (see Annex I). Income measures employed in the PS-based studies have
flaws whose impact varies from province to province. More will be said later in this report. The one
firm generaization is that there are significant variations in poverty and malnutrition, and the more
isolated provinces have higher prevalences of poverty.

Significant rural poverty also exists in the more centrally-located provinces. Even though
certain provmces have lower percentages of poor than others, they may have a higher number of poor
due to large population size. This is the case in the Copperbelt where the absolute number of poor is
exceeded only by that from Eastern province (World Bank 1993a). Copperbelt and Eastern provinces
are heavily populated, and Copperbelt is highly urbanized. Poverty in Copperbelt is primarily an
urban phenomenon.

Within-province variation in some of the indicators is shown in Table 11.3. There is extreme
variation in indicator values between districts within provinces. Exceptions occur in Luapula and
Eastern provinces where measures are fairly consistent across provincial districts.

iv. Socio-Economic Characteristics and Povertv

To varyig degrees the different studies examined the relationship between socio-economic
chacteristics and poverty. These results are summaized below.

Household Size

Poorer households are larger in size than wealthier ones in both rural and urban areas
according to Jensen and Luckett. For rural areas, household size for the lowest expenditure decile is
6.42 members, while for the top decile it was 2.92 members. Size of household increases

3Chronic food insecurity is measured in the Caldwell study using per capita cereal producton,
percent of population underweight, access to health facilities, and population within 12 km of a road
(see Anmex 1).
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Table 11.3. Within-Province Description of Poverty (Ranks are made in Parendeses).

Average
Per Capita

Cmronic Cereals Percent
Score (kgs/cap) Underweight

Cutrnb 68.6 530.7 21.6
(9) (7)

Sereje 52 i93.3 27
Kabwe Rural 68 335.4 28
Kabwe Urban 70 267.8 19
Mumbwa 73 438.3 16
Mkushi 80 1418.5 18

{QVg!jIt 56.3 54.9 19.4
(5) (9)

Luanshya 44 15.3 19
Kitwe 46 3.7 16
Mufulira 46 8.0 16
Kalulshi 60 14.9 24
Chflilabombwe 64 11.4 19
Ndola Urban 67 5.9 14
Ndola Rural 67 225.6 28

4stetn 60 415.6 31.7
(8) (3)

Chama 47 148.4 30
Petauke 54 364.6 36
Chipata 58 333.0 31
Ka4ete 63 462.8 32
Lundazi 66 559.3 31
Chadiza 72 625.4 30

Luw.uh 34 38.6 36
(1) (1)

Kawambwe 29 35.6 42
Samfya 31 26.4 39
Mwense 33 19.4 39
Nehienge 33 18.3 36
Mansa 44 115.0 24

launka 57 125.4 22.5
(6) (6)

Luangwa 55 117.2 23
Lusaka Rural 59 133.5 22
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Table 11.3. A Geographical Description of Poverty (Continued).

Average
Per Capita

Chronic Cereals Percent
Score (kgs/cap) Underweight

Nor_he_m 43.6 138.9 28.7
(4) (4)

Kaputa 28 14.1 42
Chilubi 35 43.5 34
Luwingu 42 81.9 26
Mpika 42 144.2 30
Mporokoso 43 98.2 26
Chinsali 45 182.1 29
Kasame 49 109.7 21
Mbala 49 191.7 26
Isoka 59 384.3 24

Norlhwestern 40 77.5 34.2
(3) (2)

Mwinilunga 34 16.2 42
Solwezi 39 58.2 35
Kasempa 39 160.0 35
Chizela 41 122.9 31
Zambezi 43 39.4 31
Kabompo 44 68.4 31

Souer 57.7 339.8 21.5
(7) (8)

Gweinbe 36 86.2 29
Livigstone 49 96.5 21
Namwale 57 292.8 19
Alonze 61 318.3 18
Mazabuka 62 491.8 25
Choma 66 423.6 18
Kalomo 73 669.6 18

Western 36.3 70.08 28
(2) (5)

Lukuu 31 44.1 32
Kalabo 33 30.2 28
Senenga 34 23.5 29
Sesheke 36 103.2 28
Kaoma 40 179.4 30
Mongu 44 40.1 21

Source: Caldwell. Numbers in parentheses are rankings by province from bad (1) to better (9)
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significantly along with the depth of household poverty. The Jensen and Luckett study found that
using the one half mean income poverty level, 4' percent of rural households are poor while for large
rural families (those with more than 4 members) the prevalence of poverty increases to 50 percent.
The CSO study4 was consistent with these observations; the likelihood of being poor increases as the
number of people in the household grows.

Interestingly, both the CSO and the Cogill and Zaza studies found a negative relationship
between household size and the prevalence of either stunting or undernutrition of children. Thus, there
is an inconsistency between the findings using income/expenditures and those using nutritional
outcomes (anthropometry). There are a number of plausible explanations for this phenomenon, such
as increased attention to children by older siblings (nutritional status should be closely linked to birth
order in such a case), returns to scale in feeding and other nutrition inputs, etc. No study examined
this discrepancy in a systematic fashion. More research on this issue is needed.

Headship

Households headed by females and by elderly of any sex were generally found by the studies
to be more likely to be poor than households headed by younger men (Table II4). Jensen and Luckett
found that households headed by mamed women are no more likely to be poor than the general
popuation. However, other groups of households headed by women were significantly above the
mean poverty level. Households headed by widowed and divorced women are very likely to be
severely poor, and the contnrbution to total rural poverty of these households is substantial.

The CSO study found that female-headed households are more likely to fall under both the
moderate and severe poverty lines than are male-headed households (Table 11.4). The World Bank
(1993c), also citing the PS, reported that 88 percent of female-headed rural households are moderately
poor as compared to 81 percent for male-headed households. The figures are more stark for the
emremely poor. Nationally, 70 percent of female-headed households are very poor (contributing to 23
percent of total poverty), while only 55 percent of male-headed households are extremely poor (76
percent of total poverty).

Cogill and Zaza reported that children in households headed by females are more likely to be
stunted than those from male-headed households, although rates of undernutrition are equal across
headship (Table II.4). One of the authors' explanations for this finding was the smaller agricultural
holdings of female-headed households. Once land holding size is controlled for, the relationship
between headship and nutritional status disappears. The CSO (1993a) study also found a strong
neaive relationship between female headship and nutritional status.

Siandwazi (p. 25),reported that females who head households are likely to be much less
educated than males, although no breakdown of poverty by household headship was provided in the
study.

4The CSO report, however, did not break down the incidence of poverty by household size for
rural areas alone. The study found an increasing prevalence of poverty as household size increases
for all Zambia.
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Table 1I.4. Prevalence of Moderate Poverty by Sex of Household Head.

% Malnourished2

HEIS' PS2 Stuning Undernourished

Male-headed .79 .67 51 24

Female-headed .82 .77 58 23

Elderly head .78 .83 NA NA

Young head .79 .69 NA NA

'Source: Jensen and Luckett, elderly are defined as those older than 55 years.
2Source: CSO (1993a). Elderly are defined as those older than 50. Poverty is for all Zambia, not just mral
areas.

Education

Jensen and Luckett found a relationship between education of the household head and
household income. Secondary education significandy reduces poverty in both rural and urban areas.
The effect is higher in urban areas and in rural areas prinary education is not associated with a
significant decline in poverty. Using the one-half mean income poverty level in rural areas, 23
percent of those with secondary educations are poor and 6 percent of those with higher educations are
poor. These mmbers are significantly below the average rural poverty of 42 percent.

The CSO (1993a) report did not examine relationships between education of any member of
the household and poverty, but did break down nutritional status by mother's education (presumably
based on the theory that increases in mother's education translate to better care for the children, or
better awareness of nutritous feeding practices). The study found that malnutrition (stunting and
undermutrition, and to a lesser extent, wasftg) declines dramatically with education of the mother.
For all Zanbian children whose mother has no formal education, the prevalence of stunting is 44
percent. This number declines to 41 and 30 percent as education of the mother increases to grades 1-
7 and 8-12, respectively.5 Undernutridon falls from 28 to 22 to 18 percent as the level of mother's
education grows to more than secondary education.

5Children with mothers with 'A' Level and college education and higher have rates of stunting of
39 percent, but the cell size is extremely small, and the difference is not likely to be statistically
significant.
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Etployment

Jensen and Luckett also analyzed the relationship between employment type and poverty.
They found that the rural self employed (overwhelmingly farmers) have the highest poverty rates and
contribute most to rural (and urban) poverty. Using the one-half mean income poverty level in rural
areas, 46 percent of those self employed are poor. Such a level constitutes 85 percent of total rural
poverty.

Cogill and Zaza stated that off-farm income may be critical to some households, especially
those headed by women. Unfortunately, the authors provided no hard data on this issue and only state
that the income may be critical in creating household food security.

Agricuture

There was surprisingly little effort in any report to link land-holding size with poverty. The
World Bank (1993b) found that poverty rates for small, medium, and large farms are, respectively,
77.9, 55.2, and 34.6 percent. The actual size of the farms was not reported in the World Bank study
and land quality was not controlled for. Chipwende, et al., using the PS, reported average holdings
for the extremely poor, the moderately poor, and the non-poor to be 2.62, 2.49, and 2.50,
respectively. These data did not include rented land but the results still must be considered surprising.
If the numbers are to be believed, there is no association between landholding size and poverty, and
more analysis of this finding is clearly needed.

The CSO report showed that rural small-scale farmers are the socio-economic group most
likely to be poor and extremely poor. The prevalences of moderate and extreme poverty fall for the
larger-scale farmer groups. Rural non-agricultural households have the second-highest rate of
moderate and extreme poverty behind the small-scale class. Rural non-agricultual households had a
rate of 68 percent falling into the moderate or worse poverty group, with 59 percent being extremely
poor.

Cogill and Zaza were unable to find a conclusive link between household landholding and
malnutrition of children. Although height-for-age and weight-for-age increase significanly for girls
whose families plant more than 10 hectares, there is no relationship between boys' nutritional status
and land in production. For households with fewer than 10 hectares in production, there is no
relationship between girls' nutritional status and planted land.

v. General Observations on Rural Poverty and Food Insecurt

The studies produced some general observations on the causes of rural poverty and food
insecurity. Some of these observations are summrized below.

The Role of Maize and Agncutue

Zambians depend heavily on maize for their caloric requirements. Maize provides up to 70
percent of calories consumed (Siandwazi). Maize is particularly drought prone, and has historically
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had very unstable levels of production in Zambia. Hybrid maize is less tolerant of water stress than
local varieties. Farmers typically plant hybrid maize only after local maize is planted since there are
well-documented labor constraints in rural Zambia. Planting local maize first is a strategy to
miniimize risk of suffering a drought loss. However, late planting increases hybrid maize yield risk,
and lowers yields.

Several reports (World Bank 199Ma; World Bank 1993b; Chipwende et al.; Siandwazi)
stressed that Zambian agriculture is such that access to vital inputs, particularly traction power, is the
main constraint to production. The World Bank (1993b) stated that a typical family can hand-hoe only
2 hectares while the output from S hectares is needed for food security. It was also widely reported
that most smallholders do not have access to adequate traction power, creating reduced yields and
poor timing of farming operations.

The inability to provide timely delivery of credit, seeds and fertilizer, transport, and payment
for crops has been due, in large part, to policies that gave too much control to parastatal organizations
that were given unreaistic mandates. Subsidies for credit, seeds and fertilizer, and pan-teritorial and
pan-seasonal pricing for maize led to Wigh budgetary outlays that bankrupted the government and led
to an uneconomic spatial distribution of maize production. Furthermore, the focus of maize
production by all support services (credit, input and output markets, research and extension) led to a
viral neglect of other crop and livestock activities. These issues are all analyzed in greater depth
later in this report.

Gender and Poverty

Rural households with female heads are more likely to be poor and have inadequate access to
land. These households are less likely to have land title due to divorce and inheritance customs, and
are further discriminated against in credit markets (Siandwazi). They do not generally possess the
physical strength necessary to hand-hoe an area sufficient for subsistence (World Bank, 1993c).
Woman farmers typically achieve lower yields since they do not rotate crop land as fiequently as male
farmers because cultivating new land by hand is labor intensive and arduous work.

A frther problem for women and children in Zambia is their poor social status and the
consequent low priority their mnrition receives (World Bank, 1993a). Siandwazi stressed this low
social status in concert with the poor educational status of women as a factor in Zambia's high child
malnutrition statistics. Poor fe4ing and weaning practices along with low stats malke malnutrition
more prevalent for women and children. The conclusion that gender-based nutritional status
differentials exist, however, is not universal. Both World Bank (1993a) and Cogill and Zaza found
that female children have better numtritional status than male children.

Impaas of Adjustent

Only one of the studies examined explicidy discussed the impact of structural adjustment on
rural poverty (World Bank, 1993b). Structur adjustment may improve the terms of trade for
farmers in the long run. In the short run, hardship can be expected in rural and urban areas. The
expected improvement in rural terms of trade will not affect all farmers equally as transport costs in
isolated areas dampen price increases. Transport costs are expected to rise becuse of the demise of
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publicly-supported maize marketing and because tradeable input prices (fuel, spare parts, etc.) will
rise with adjustment (World Bank, 1993b, p. 74). All farmers will face increased input costs as a
result of adjustment. Real interest rates can be expected to rise making it harder for marginal farmers
to secure and service loans (World Bank, 1993b). Nevertheless, higher real rates of interest may
increase access to formal sector credit by restoring viability to rural financial markets.

The World Bank (1993b) noted that a coping strategy of the urban residents is to send away
family metnbers and to reduce remittances to their home village. If large transfers are taking place
then the rural poor will be hurt as urban incomes decline with adjustment. -

The current market liberalization policies will lessen many of the policy-induced biases
discussed above, but a question remains as to the responsiveness of indihidual farmers to new
economic realities. For example, the impact of market liberalization on outlying regions is unknown,
but it is obvious that transport costs for previously subsidized outlying regions will increase.

vi. SuMmary of Studies and Recommendations

The World Bank (1993b) asserted that Zambian poverty fits generic models of poverty quite
well. They found low levels of human capital due to low levels of education and poor health care
resulting in low incomes that perpetuate poverty. Poor access to real assets due to unfavorable land
ownership laws, underdeveloped rural credit institutions, and price discrimination against agricultural
products have also resulted in low returns on assets. The agricultural sector is further limited in its
ability to respond to market signals by high transactions costs due to underdeveloped infrastructure
and monopsonistic marketing channels.

Cogill and Zaza noted that increased food production in rural Zambia is not a sufficient
condition for reduction of malnutrition. They then stressed that the market reforms might not raise
production or incomes, especially for the most food-insecure groups. Poor sanitation, poor water
quality, infection, and poor health services are strucural problems that need to be addressed
concurrently with pricing, marketing, and macroeconomic reforms.

The reviewed studies suggested a wide range of reforms, policies, and programs to reduce
poverty. This range includes direct and targeted interventions, and pro-poor policy reforms.

Direct and Targeted Interventions

Jensen and Luckett recommended direct programs to help Zanbia's poor. They concluded
that targeted assistance to improve living conditions will have a greater impact in rural areas where
poverty is most prevalent. They argued against direct food assistance since most of the rural poor
produce their own food. They recommended programs that develop off-farm job opportmities in rural
areas and that improve agncultural practices. They also recommended education above the primarily
level as a priority.

Siandwazi stressed the value of government services and programs to Zambia's poor. She
showed that nutrition education (particularly for women), health services, sanitation and clean drinking

14



water supply decrease malnutrition; the relative effectiveness of each measure in reducing poverty was
not, however, measured.

Chipwende, et al. also emphasized programs to protect Zambia's poor. They stressed the
need for basic social services, iacluding health care, education, and safe drinking water. They
advocated public employment schemes to reduce unemployment.

Siandwazi noted features of successfWl programs to target assistance to Zambia's poor. She
found that nutrition education programs work because they have a personal approach that has a
powerful effect on participants. She stated ta programs to enrich and fortify foods have been
successful. Siandwazi recommended that the High Energy Protein Supplement program (HEPS,
administered by the World Food Program) be extended to feed children in schools as well.

Siandwazi found food for work prograns beneficial, particularly because women tend to be
integrated into these programs. Like the World Bank (1993a), Siandwazi found that NGO-
administered programs benefit from less bureaucracy and greater flexibility. She also recommended
targeting of poor regions based on the seasonality of malnutrition.

The World Bank (1993a) recognized the need for direct assistance to Zambia's poor, A
number of programs that were supported by the donor community (particularly through the World
Food Progran) but administered by local NGO's for drought relief were found to work very well.
Such programs should be continued for targeted assistance to Zambia's poor and for infastructure
improvement. Some examples of the programs are Program Against Malnutrition (PAM), Programn to
Prevent Malnutrition (PPM) and Program for Urban Self Help (PUSH).

While recognizing the need for targeted assistance to Zambia's poor, the study is pessimistic
and not very specific about how aid should be targeted. It noted that households without able-bodied
members and male heads should be targeted and that targeting snould be undertaken at the local level.
However, it was pessimistic about this process due to bureaucratic probler s.

Ag7iCua ral Poicy

Chipwende, et al. recognized the need to develop a free market system but still see a role for
subsidizing crops that the poor consume. They recommended that farmers be provided subsidies to
cultivate these "self-targeted" foods. The authors stated that the rural poor should be provided title to
land so they will have access to credit. Chipwende, et al. stressed that rural credit access should, in
general, be improved and that such improved access might be accomplished by a targeted credit
scheme.

Cogil and Zaza recommended the following policy and program intervenions: Low cost
technology for food production, storage, and processing (without being more specific); better
availability of inputs; easier access to credit; minhiization (?) of marketing costs; and, improvemens
in inu cture. None of these recommendations for interventions resulted directly from their
analysis of malnutrition data rather they were developed through literature reviews and expert
discssions. They also recommended a policy of expanding off-farm employment and income
generation in rural areas. Once again, they were not specific about the form such a policy should
take. finally, improvements in health service delivery and education were recommended.
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The World Bank (1993a) strongly recommended that food security become a major focus of
the government and stressed that the Policy Analysis and Coordination unit should be used to make
government food security policy coherent. Many of the recommendations involve reducing the role of
government and predicting the positive effects of decreased government interference in markets.

The report (World Bank, 1993a) stressed agricultural policy as a vehicle for reducing rural
poverty. They stated that hybrid maize production should still be encouraged due to its much greater
productivity but with provisions that will make local processing and storage viable. The role of local
hammermills is seen as critical to agricultural development. Without pan-seasonal pricing, local
storage wiUl become profitable and millers are likely to become storage agents. The Bank also sees a
role for the millers in supplying credit and inputs to farmers. This reconunendation represents a call
for govement to stay out of markets and assigns to government the role of extending storage and
milling technology.

The World Bank (1993a) also stressed that current hybrid maize varieties are not satisfactory.
Varieties that mature in a shorter period of time are needed to address labor shortages and drought-
related yield variability. The authors stated that GRZ needs to take a role in diversifying agriculture
away from maize production. The lifting of maize subsidizadon will decrease incentives to plart
maize but the government needs to ensure that alternative crops such as sorghum, millet, cassava,
sunflower, and soybeans receive research and extension priority so that local farmers will have
alternatives to planting maize. This process can also be facilitated by encouraging the development of
markets for alternative agricultural products.

The report found the government programs that monitor production levels for advanced
waning of droughts to be critical. It recommended that the government establish a 3 month supply of
maize requirements and restore its macroeconomic health so that it can import food during times of
extreme need. Reliance on food aid would be a mistake since current pressures in developed countries
to limit agricultural surpluses will reduce future non-emergency food aid.

In the agricultural section of the World Bank (1993b) report, the need to utilize Zambia's
plentiful land and restructure the land ownership system was emp>hasized. This restructuring is
perceived to be vital since secure ownership should make agricultural capital investments less risky.
All of the studies mentioned the need for tenure security to assist the rural poor, but there has been
little or no hard research supporting a link between tenure and poverty. Authors continuously mention
that secure tenure is needed for access to credit, yet few seem to recognize that land tenure reform is
a difficult means of guaranteeing collateral.

The report (World Bank, 1993b) recognized that in the short run Zanwbia's poor in rural and
urban areas will be adversely affected by the adjustment program. The urban poor will be hurt by
rising food prices and fewer public sector job opportunities. The possible negative effects of
adjustment on the rural poor have already been discussed. However, it did not provide detail on
recommendations to alleviate these effects. The report stressed that donor assistance in the past was
poorly coordinated and hence inefficient. This assistance should be allocated not by donor interest but
by Zambia's development needs.

The report recommended that health services should be provided closer to peoples' homes
with teriy facilities receiving a higher proportion of resources. Efforts to make social services
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more effective need to include decentralization of the Zamnbian bureaucracy. The report stressed that
human capital needs to be improved through education.

Swnmary of Recommendations

There is general acceptance that subsidies to alleviate poverty need to be targeted. However,
the specific means of targeting is never presented in detail. It is recognized that in rural Zambia,
female-headed households and households without able-bodied nmnbers should be targeted but the
mechanics of this targeting are not spelled out. The World Bank (1993b) was skeptical that targeting
can be accomplished with much efficiency. A recurring theme of these reports is the need for land
tenure reform so that poor farmers have collateral allowing them to gain access to credit. There is,
however, no mention of alternative means of securing loans.

The World Bank reports stressed the benefits to the agricultural sector from privatization
though improved terms of trade. The reports all leave open the question of the net impacts of
liberalization on the rural economy. Little is known about the likely evolution of rural input and
output markets. Clearly their evolution will affect the poor. The geography of poverty is such that
the poor are generally found in more isolated rural areas; these are the areas where the ultimate
impact of liberalization is most uncertain. Deteriorating infrastructure, cutbacks in budgets for
support services, and the general isolation of the poorest areas make it likely that tenns of trade will
not increase dramatically in these areas, and they may actually fall. These forces place the poor in
extremely vulnerable circumstances and may dictate govermnent interventions.
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m. ANALYSIS OF PRIORITY SURVEY DATA

A) Qekw

The Priority Survey (PS)6 data analysis focuses on the attributes of poor and vety poor rural
households and on the characteristics of their component members. Cross-tabulations and mean
attributes of these families were computed for variables related to location, economic, social, and
enviromnental factors. The analysis serves as a basis of classifying and categorizing the rural poor for
purposes of policy design. Following the descriptive analysis, regressions were undertaken to control
for the multiple influences affecting poverty.

The analysis in this section does not address many of the issues surrounding the methodology
of measuring the poor. It does not, for instance, compare results using relative and absolute poverty
lines, or using income versus expenditures as a resource of well-being. These issues are explored in a
number of theoretical and empirical studies of poverty (see, e.g., Alderman and Garcia; Ravallion;
Ravallion, et al.). Instead, this study uses generally-favored indicators with the best available data to
make poverty comparisons, such as where poverty is greatest, how the poor earn incomes, and other
relevant attributes of the poor. The information from the analysis is used later to develop a simple
model of rural household behavior.

IB) E!l% anld Measreint

In contrast to the CSO report (CSO, 1993a), market expenditures and imputed expenditures
fiom consumption of home production were used instead of income to measure poverty. Household
expenditures correspond most closely to welfare and are thus widely used in poverty analyses
(Glewwe and van der Gaag; Grootaert and Marchart; Ravallion). Market expenditures were readily
available from the PS instrument. Imputed expenditures on consumption of home production were
obtained by subtracng the reported quantities of local maie, hybnd maize, and cassava sold from
their respective quantites produced, and multiplying the result by market prices for each commodity.7

Rental expendiures were imputed using a simple linear regression. See Annex I for more information
on the imputation procedure.

Im-putations of home-consumed producton and the rental value of housing required valid
observations for a number of variables. Absent observations and an analysis and deletion of outliers
left 3709 valid household observations with 19875 individuals in rural Zambia.

*The Central Statistical Office's Priority Survey was conducted in October-December 1991 (see
Annex I for further information). The survey was designed to provide a short-term snapshot of the
poor for the purposes of policy formulation (Grootaert and Marchant). Because of the dynamic nature
of rural poverty (see, for example, Alderman and Garcia), much can be expected to have changed
since the 1991 PS rounds. More information on these changes will be found using the 1993 PS,
expected to become available in late summer 1994.

7Prices used were 1,200 Kwacha (K) per 90 kIlogram bag of maize, and K1,215 per 150 kg bag
of raw cassava. District level prices will be available from the 1993 PS.
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Once total monthly household expenditures were computed, they were converted into a per
capita basis by dividing by the number of adult equivalents usually present in the household. The
equivalence scales provided by the CSO were used to create adult equivalencies.8

Poverty Line

The poverty lines used correspond to the CSO conventions of Kl,380.5/month/adult equivalent
for poor and K963.5/month/adult equivalent for extremely poor households.9 Because of the
systematic regional biases in expenditure measurement described in Annex I, poverty comparisons are
generally made by province. The systematic biases result not only from problems related to home-
consumed quantity measurement and cassava price variation described in Annex I, but also from the
lack of provincial cost-of-living indices. The construction of such indices is necessary to ensure the
accuracy of future poverty analyses, especially following the demise of pan-territorial pricing of key
agricultural commodities.

The poverty measures reported in this study include the head-count (P0), the poverty gap (P1),
and the severity of poverty (P2) measures. These measures are widely used in poverty analyses (see
Ravallion for a description of the indices).

C) Prevmjn Information and Comnarions

The expenditure shares for all rural Zambian households, broken down by poverty cutoffs, are
shown in Table Im. 1. Engel effects are clearly present as food shares increase with poverty. Such
effects may be contrasd with the CSO report which shows food shares increasing in urban areas at
the same time that poverty measures show significantly lower poverty in these areas (see CSO, 1993a,
p. 119, Table 10.2). The increase in food shares in urban relative to rural areas reported in the CSO
report is mainly attibutable to not counting home-produced consumption during their measurement of
income. In Table m1. 1, shares of clothing, transportation and remittances are higher for the non-poor
households than they are for the poor. These results are expected since these items should have the
highest expenditure or income elasticities of the expendiue groups considered.

The maize shares of food shown in Table M.1 are higher than corresponding shares in the
Household Income and Expditure Survey (HEIS), conducted in June 1991 (see Stampley, et al.).
There are several explanations for the differences. Pirst, vegetables and frits accounted for 24
percent of the mral food budget in the HEIS. These items, which are mainly home-produced in rural
Zambia, are largely uncounted in the priority survey since only home-produced consumption of maize
and cassava was measured. Second, alcoholic beverages accounted for 8.5 percent of rural food
expenditures in the HEIS; the PS did not measure alcohol expenditures. Finally, the HEIS asked for

'These age-dependent scales were: For a child under one year of age = 0 adult equivalents (AE);
child 1-3 years old = .36 AE; child 4-6 years old = .62 AE; child 7-9 years old - .78 AE; child 10-
12 = .95 AE; adult female (13+ years) = .76 AE; adult mate = 1 AE.

'The higher cutoff (signifyig moderate poverty and worse) is denoted AP1 in this report, and the
lower cutoff (severe poverty) is denoted AP2.
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Table I1.1. Expenditure Shares in Rural Zambia by Poverty Group.

API AP2

Item Non-Poor Poor Non-Poor Poor All Rural

Food .6498 .6992 .6706 .6988 .6912
Housing .1063 .1488 .0998 .1575 .1419
Education .0096 .0173 .0093 .0185 .0160
Medical .0081 .0076 .0086 .0073 .0077
Clothing .1167 .0770 .1148 .0719 .0835
Trnportation .0635 .0361 .0600 .0333 .0406
Remittances .0460 .0140 .0368 .0126 .0192

Maize Share
of Food .3754 .4458 .4059 .4449 .4324

Inputed Sha
of Food .3633 .5199 .4211 .5215 .4900

Total Observations 708 3001 1126 2583 3709

Note: API is the cutoff for moderate poverty (monthly expenditure per adult equivalent of less than K
1380.5); AP2 is severe poverty cutoff (monthly expenditures per adult equivalent of less than K
963.5).

the prior month's expenditures on food; in April and May (the months prior to the HEIS interviews)
the maize share of food is likely to be lower than on average since at that time many rural areas are
just enateing the maize harvest. The Engel effects shown here are, in contrast to the CSO results,
consistent with the findings of Jensen and Luckett (p. 29).

Other interesting results appear in Table M.1. First, imputed shares (home-produced cassava
and maize consumed as a proportion of total expenditures) are higher for poor than non-poor families.
Such a result is expected, and helps provide validation for using expenditures (both imputed and
market) rather than incomes especially in measuring poverty gaps. The poor are less dependent on
market-purchased food than the non-poor; further analysis of market linkages follows below. This
result is consistent with results from the HEIS (Jensen and Luckett, p. 29).

Second, food, housing, and education are necessities. The fact that poor households spend
higher proportions of their total expenditures on education has important policy ramifications, and is
dicussed in detail below. Finally, transportation shares are about twice as high for the non-poor as
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they are for the poor. This result provides a hint that market access and use of marketing services
may distinguish the poor from the non-poor in rural areas; further investigation follows below.

Monthly adult-equivalent expenditures in rural areas by province are shown in Table 111.2.
Households were divided according to poverty group (API and AP2) based on the computed
expenditures and the CSO poverty line. The national distribution of poverty is found in Table 111.3.
Sixty eight percent of all Zambians are from households that are classified as moderately poor, while
54 percent are from extremely poor households. The incidence of poverty is much higher in rural
than in urban areas. In rural areas, 87 and 77 percent of all people are from moderately and
extremely poor households, respectively, while in urban areas, 45 and 28 percent of the people are
from moderately and extremely poor households, respectively.

Notice that in urban areas, there is a higher proportion of poor between the API and AP2
cutoffs than in rural areas. For each of the indices (PO, P1, P2) the ratio of the API to the AP2 index
is much smaller in urban areas than it is in rural areas. This result indicates that the indices are more
sensitive to the location of the cutoff in urban areas and confirms that poverty is relatively more
severe in rural Zambia. Such a disparity between prevalences of poverty in rural and urban areas is
consistent with studies cited in the previous section of this report, yet there is a clear bias in the
survey instrument that leads to an undercounting of expenditures on home-consumed production. This
bias creates an overestimate of poverty in rural areas relative to urban areas, and makes it difficult to
make comparisons across rural and urban areas. Similarly, costs of living are surely higher in urban
than in rural areas; failure to account for these differences also leads to overcounting of rural relative
to urban poverty. It is impossible, given the survey insumt, to estimate the degree of this bias,
but it is important to realize that when the indices are sensitive to the cutoff, they will also be
sensitive to the degree of measurement bias. The bias due to undercounting of consumption from
production is most pronounced in the depth (P1) and severity (P2) indices. The simple headcount is
less likely to be severely affected by the bias, and thus, subsequent breakdowns by poor and non-poor
groups are valid despite the bias.

The distribution of rural poverty by province is shown in Table M.4. The largest numbers of
rural poor are found in the Northern and Eastem provinces, followed by Southern province. Fewest
rural poor are found in Copperbelt and Lusaka provinces. The distribution of rural poor can be
contrasted with the incidence (P0), depth (P1), and severity (P2) of rural poverty by province, shown
in Table m.5.

The highest incidences of nrral poverty are found in Westem, Northern, and Luapula
provinces. Eastern and Centra provinces, although they have large numbers of poor (Table 111.4),
have relatively low poverty incidences becase of their larger overall populations. About 94 percent
of the rural residents of Western province are from poor households,'0 and about 88 percent are

'0Notice that households are defined as poor and non-poor, but the headcount presented here is a
headcount of the people residing in poor households. The headcount of people presented here best
measures the overall incidence of poverty since people are poor, not households (Ravallion).
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Table 111.2. Mean Per-capita (Adult Equivalent) Expenditures in Rural Zambia, by Province
(K/Month).

Province Number of Households Total Food

Central 419 1143 752
Copperbelt 107 995 655
Eastern 733 993 636
Luapula 356 774 518
Lusaka 129 1409 897
Northem 612 817 596
Northwestern 266 671 421
Southern 632 812 499
Western 449 574 388

All Rual 3709 842 565
All Zambia 9873 1584 967

Table 111.3. National Poverty Indices.

Total PO P1 P2
Aggregation Households API AP2 API AP2 API AP2

National 9873 .677 .544 .387 .290 .272 .196
Urban 6164 .451 .285 .200 .128 .127 .086
Rural 3709 .872 .768 .549 .430 .397 .291

Notes: API is the higher cutoff, i.e., for moderate poverty; AP2 is for severe poverty.
PO is the headcount measure; P1 is the depth measure; P2 is the severity measure (see CSO,
1993a, or Ravallion).
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Table III.4. Distribution of Rural Poor, by Province.

Percentage of All Rural People
in Poor Households Distributed by Province

API AP2

Central 9.2 8.3
Copperbelt 1.5 1.3
Eastern 18.7 18.0
Luapula 12.1 13.1
Lusaka 3.0 2.7
Norhern 18.4 19.0
Northwestern 7.2 7.2
Southern 16.6 16.7
Western 12.5 13.5

Total 100 100

Notes: Table may be interpreted as meaning, for instance, that 9.2 percent of all people in rural
Zambia from moderately poor households arc found in Central Province. API is the higher
cutoff, i.e., for moderate poverty; AP2 is for severe poverty.

Table m.5. Rural Povety Indices by Province.

PO P1 P2

Province API AP2 API AP2 API AP2

Central .828 .662 .467 .343 .319 .221
Copperbelt .761 .601 .432 .321 .298 .210
Eastern .870 .742 .510 .382 .353 .246
Lupula .936 .858 .607 .479 .438 .318
Lusaka .722 .604 .400 .280 .250 .151
Northem .930 .857 .595 .460 .419 .294
Northwestem .920 .792 .589 .474 .438 .334
Southem .876 .775 .559 .438 .409 .307
Western .939 .878 .686 .588 .543 .438

Notes: AP1 is the higher cutoff, i.e., for moderate poverty; AP2 is for severe poverty.
PO is the headcount measure; PI is the depth measure; P2 is the severity measure (see CSO,
1993a; Ravallion). 23



from very poor households. The depth and severity (P1 and P2) of rural poverty are greatest for
Western, Luapula, and Northwestern provinces (Table 1.5). Northern province has a high incidence
of poverty, but the depth and severity of poverty there are not as acute as in the other poor provinces.
This result indicates that there is a large percentage of poor households in Northern province who are
near the poverty cutoff, and helps validate the use of poverty indices in addition to the simple
headcount. The poverty count in Northern Province is sensitive to the choice of cutoff.

The geographic ranking of poverty is reasonably consistent with rakiangs from other studies
(see Table 11.2), yet some differences emerge. Consistent with virtually all studies, Luapula,
Northwestern and Northern provinces have high percentages of poor households. The CSO report
showed Luapula with a relatively low proportion of poor, yet the HEIS and the nutrition studies are
more in line with our findings of severe poverty in Luapula. The major areas of disagreement
between the results in Table mA4 and those from previous studies are found in the results from
Eastern and Western provinces. While there are large numbers of poor in Eastern province, we
cannot conclude, for example, that poverty there is any worse than it is in Luapula or Northwestem
provinces. The high dependence on maize production may, however, make residents of Eastern
province more vulnerable to the macroeconomic adjustments taking place. The PS is likely to
overestimate the prevalences of poverty in Western province since millet and sorghum are common
subsistence foods there.

A notable feature of Table 111.5 is the extreme depth and severity of rural poverty for all the
provinces, except perhaps Lusaka. Depth and severity indices from other countries tend to be
significantly lower than the headcount (PO) index, indicating relatively lower depth and severity in
those countries. Results from, for example, India (Ravallion and Datt) and Indonesia (Huppi and
Ravallion) show that the magnitude of the P1 measure is typically less than one-fifth of the headcount
(PO) index, and the P2 measure is one-tenth to one-thirtieth the size of the PO index. Similar patterns
were found in Ghana (Boateng, et al.) and Bangladesh (Ravallion). In Zambia, the P1 and P2 indices
are persistenly high, indicating extreme depth and severity of poverty across the entire country. Such
a result illustrates the severe inequality that prevails in rural Zambia; the mean per capita expenditure
level is well above the mean consumption of the poorest households.

Expenditure shares for rural households are presented by province in Table 111.6. The poor
spend consistently higher shares of total expenditures on food and education than do the non-poor. A
potentidal problem with the expenditure data becomes apparent when examining these shares. The food
sbare in Western province, where the overall incidence of poverty is highest, is somewhat lower than
in some provinces with lower poverty incidences (e.g., Eastern). This result is counter intuitive; we
expect food shares to decline with increasing incomes and total expenditures. The poor in Westem
province consume relatively higher quantities of sorghum and millet. Sorghum and millet home
production is not available from the PS database, and thus food expenditures in Western province may
be undercounted. Similar undercounting occurs in Luapula, Northern, and Northwestern provinces
where millet and sorghum is also consumed.

Education budget shares are, in both Tables m. 1 and m.6, consistently higher for the poor
households than they are for the non-poor households. These results show that people consider
education to be a necessity, and also that the increased move toward recovering costs in education
(discussed in subsequent sections of the report) may be exposing poor households to increased
financial stress.
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Table 111.6. Rural Expenditure Shares by Poverty Group, by Province.

Province

1 2 3 4 5 6 7 8 9

Food
Poor .6886 .6290 .7524 .7214 .6950 .7400 .6418 .6208 .6647
Non-Poor .6578 .6488 .6743 .6315 .6278 .7019 .6209 .5730 .6416

Education
Poor .0238 .0269 .0142 .0144 .0184 .0131 .0172 .0344 .0108
Non-poor .0044 .0097 .0059 .0076 .0182 .0031 .0075 .0299 .0058

Medical
Poor .0050 .0053 .0105 .0073 .0102 .0055 .0015 .0059 .0122
Non-Poor .0060 .0196 .0080 .0041 .0068 .0044 .0040 .0196 .0081

Transportation
Poor .0719 .0780 .0310 .0303 .0373 .0326 .0237 .0467 .0268
Non-Poor .0749 .0564 .0561 .0802 .0653 .0648 .0232 .0806 .0319

Matze Share of Food
Poor .5000 .4059 .7556 .1489 .4602 .2320 .3499 .6249 .4745
Non-Poor .3533 .2057 .6438 .1932 .1529 .2619 .1962 .4811 .3355

imputed Share (Maize, Cassava, Rental) of Total Expenditures
Poor .3463 .2786 .6032 .4472 .3625 .4715 .4610 .4873 .5022
Non-Poor .2256 .1164 .4720 .1600 .1431 .3370 .3379 .2852 .1743

Imputed Food, Share of Total Expenditures
Poor .3211 .1896 .5252 .3838 .2608 .4354 .3297 .3832 .3292
Non-Poor .2155 .0911 .3916 .0976 .0682 .2971 .2367 .2808 .1240

Ipded Share (Maize, Cassava) of Food Ependitures
Poor .4280 .2775 .6778 .4892 .3056 .5186 .5384 .4694 .4864
Non-Poor .3003 .1346 .6040 .1706 .0884 .4039 .4259 .3857 .1883

Note: 1=Central, 2=Copperbelt, 3=Eastern, 4Luapula, 5=Lusaka, 6=Northern,
7=Northwestern, 8= Southemn, 9=Westem.

25



D) Poverty and Distance to Facilities

Distances to public and private facilities are broken down by province and poverty
classification in Table 111.7. In Western province, poverty appears to be closely associated with
isolation. The poor in Western province are as much as twice as far from rnany basic facilities as are
the non-poor." There are long distances from food markets and primary schools in this province, and
these distances are larger for the poor. Notice, however, that the poor have equal or better access to
hospitals in Western province dtan do the non-poor.

The poor in Luapla are relatively more distant than the non-poor from primary and secondary
schools, and transportation facilities, while the poor in Northem province are relatively far from food
markets and post offices. In Copperbelt, poverty is associated with isolation from markets, post
offices and water. Eastern province provides an exception to the finding that isolation is associated
with poverty; isolation from any facility except transportation is not associated with poverty in
Eastern province. Apparenty, there is a more even distribution of these facilities in Eastern province
than in other provinces. In all other provinces, the poor are isolated in one way or another; distance
from facilities and poverty are closely associated in rural Zambia.

Most of the high-poverty provinces are also sparsely populated and have long distances to
public facilities. Even within these provinces, however, there is a distinct relationship between
distance and prevalence of poverty. Luapula, on the other hand, is a high-poverty province, with
relatively good access to facilities. Even in Luapula, however, there is a stark contrast in access to
facilities between the poor and the non-poor. Poor families in Luapula are significantly farther from
virully all facilities as are non-poor, with distances to schools, hospitals, and transportation being
about twice as great for the poor.

While primary schools tend to be widely and evenly distributed in rural Zambia, the
distribution of secondary schools is much less even. Northern province seems to be particularly short
of secondary schools, although there is no association between distance to those schools and the
incidence of poverty.

An association between distance and prevalence of poverty dc>s not mean that increased access
to facilities in poor areas will necessarily alleviate poverty. There may be a self-selection process
occrrig, whereby facilities are constructed in areas where fewer poor live. Alternatively, better-off
households might tend to locate near facilities. Or finally, access to facilities might imply more
market transactions and, thus higher measured expenditures. None of these explanations could be
examined using the PS data.

The association betwcen distance and poverty remains strong. The result might be useful as a
means of targeting poverty alleviation schmes according to distance to certain facilities.
Alternatively, it can be argued that the self-selection process is relatively unimportant, and that
proximity to facilities acually reduces poverty. Such a result would lead policyniakers to place
facilities in areas with high poverty and poor access to the facilities. The information in Table m.7

"Some care must be made in making inferences based on these data. Since such high proportions
of households are described as "moderately poor," the cell sizes for the APl poverty line are
extremely unbalanced for the poorest provinces.
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Table III.7. Average Distance in Km to Facilities by Poverty Group, by Province.

Province

1 2 3 4 5 6 7 8 9

Food Market
Non-Poor(API) 17.1 4.6 17.4 5.9 6.8 31.4 19.6 20.2 10.0
Poor(API) 16.7 8.4 17.0 8.6 7.1 41.1 20.3 22.9 30.4
Non-Poor(AP2) 15.8 5.2 18.6 7.1 7.2 33.0 17.7 21.4 13.9
Poor(AP2) 17.7 9.0 16.2 8.6 6.8 42.2 21.1 22.8 31.2

Post Office
Non-Poor(API) 24.0 5.8 16.2 7.4 7.3 30.5 19.5 22.8 20.2
Poor(API) 21.8 18.5 18.1 10.2 12.3 37.4 20.0 26.8 38.8
Non-Poor(AP2) 23.2 9.8 17.1 8.1 7.7 29.9 18.1 24.2 26.3
Poor(AP2) 21.8 19.3 18.0 10.5 12.6 38.9 20.7 26.9 39.1

Primary School
Non-Poor(API) 3.1 3.0 2.3 1.4 3.0 2.5 1.8 3.3 2.4
Poor(AP1) 4.0 1.9 2.6 2.7 2.9 4.4 2.5 3.5 7.2
Non-Poor(AP2) 3.2 2.2 2.5 1.6 3.2 5.6 2.0 3.1 4.1
Poor(AP2) 4.2 2.2 2.5 2.8 2.6 3.6 2.6 3.6 7.2

Secondary School
Non-Poor(API) 19.9 13.8 15.3 10.5 9.7 48.5 22.3 21.2 27.1
Poor(AP1) 29.4 17.8 17.9 18.7 13.2 48.8 25.1 26.1 39.5
Non-Poor(AP2) 19.2 15.2 15.2 12.2 9.3 46.8 20.0 22.3 32.1
Poor(AP2) 33.1 17.9 18.6 19.5 14.0 49.5 26.2 26.5 39.5

Hospital
Non-Poor(API) 13.4 3.8 7.2 3.1 5.7 16.1 5.0 10.0 20.8
Poor(API) 12.7 4.6 7.9 6.6 7.8 14.4 7.6 14.4 16.9
Non-Poor(AP2) 12.8 4.6 7.7 4.6 5.8 13.9 5.7 11.4 22.8
Poor(AP2) 13.0 4.3 7.7 6.7 8.0 14.8 7.8 14.6 16.3

Transpozaion
Non-Poor(API) 6.6 2.2 6.9 3.6 1.2 14.4 14.0 9.9 5.3
Poor(API) 7.8 1.8 8.9 6.2 4.2 18.8 14.0 13.4 18.7
Non-Poor(AP2) 6.3 1.7 6.4 2.9 1.2 17.6 12.7 11.2 11.3
Poor(AP2) 8.4 2.1 9.6 6.9 4.6 18.4 14.6 13.5 18.6

Water
Non-Poor(API) .08 .09 .54 .10 .00 .32 .19 .84 .23
Poor(API) .11 .22 .46 .11 .30 .32 .43 .66 .12
Non-Poor(AP2) .11 .06 .52 .07 .01 .32 .18 .92 .16
Poor(AP2) .08 .29 .44 .12 .34 .33 .47 .59 .13

Note: 1=Central, 2=Copperbelt, 3=Eastem, 4=Luapula, 5=Lusaka, 6=Northem,
7=Northwestern, 8= Soutrn, 9=Western.
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can be used to identify these areas. Prior to targeting these facilities toward "high poverty" areas,
however, further analysis is needed to document a causal relationship. Also, an analysis of financial
viability of some of these facilities is needed as volume of use is likely to be significantly lower in
isolated and poor areas.

For the five high poverty provinces (Eastern, Luapula, Northern, Northwestern, and Western),
distance to transportation is highly correlated with poverty. Liberalization of food and import markets
will thus have a disproportionately strong negative impact on the poor in these provinces as transport
costs will inflate the costs of inputs and of marketing production.

Although the data are not representative at the district level, district-level comparisons were
made to examine intra-province variations in distance from facilities. These comparisons are shown in
Table 111.8, where districts are classified as being poor and non-poor depending on whether their
prevalence of poverty is above or below the province mean prevalence. In Eastern province there is a
stark heterogeneity between districts. Districts with high percentages of poor tend to be more distant
from markets, secondary schools, and especially transportation than districts with low percentages of
poor. Witiin districts in Eastern province there is no real difference in distance from facilities
between the poor and the non-poor. This result suggests that placing some of these services or
transportation infrastructure in the isolated poor districts may raise the level of living of a broad sector
of the population. In Northern province, a similar picture emerges; access to post offices, primary
schools, and secondary schools is district-specific.

A different pattern emerges in Western province, where access to markets, transportation, and
secondary schools within districts varies between poor and non-poor families. In Western province,
for example, poor households in predominantly poor districts are 8 times as distant from transportation
as the non-poor households in predominantly non-poor districts. This result reinforces the conclusion
that poor households in Western province are characterized by inadequate access to key facilities.

It is impossible to compare the results related to distance and poverty with those from other
studies as none of the previously-cited studies examined the relationship between distance to facilities
and poverty incidences. Caldwell's chronic poverty score (Table 11.2) contained a component
measuring the amount of transportation infrastructure by province. His ranking of provincial poverty
is very close to ours (compare Tables 111.5 and 11.2), so the transportation component helps isolate
some of the effects we note here. Caldwell did not, however, make household-level comparisons, and
thus the remoteness results can not be compared.

Without controlling for all the influences that interact to deternine poverty, it is impossible to
reach conclusions about the relationship between distances to facilities and poverty. Such an analysis
is conducted below following a breakdown of poverty by social and economic conditions.

E) Social Factors

The distribution of poverty by the characteristics of the household head is shown in Table
m.9. Female-headed households have a higher incidence, depth, and severity of poverty than male-
headed households. At the same time, more poor and extremely poor people live in households
headed by males. For example, 80.8 percent of the very poor people (AP2) in rural Zambia live in
bouseholds headed by males; the remaining 19.2 percent live in female-headed households. There are
important implications of this association between headship and poverty. Interventions that are
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Table 11.8. Average Distance in Km to Facilities Within Province by Low- and High-Poverty
Districts.

Mean Disance To

Food Post Primary
Province Poverty Level Market Office School School Hospital Transporation

Central High 20.5 22.5 2.7 36.5 15.1 11.1
Low 13.8 23.4 4.5 21.6 11.0 6.0

Copperbelt High 8.3 20.4 1.7 19.4 5.0 1.5
Low 4.9 6.0 5.4 7.5 4.7 4.7

Eastem High 39.8 25.2 1.6 44.4 6.3 39.8
Low 18.2 17.2 2.7 13.8 9.2 7.3

Lusaka High 2.1 8.6 2.6 17.6 14.2 .3
Low 8.4 11.9 3.9 13.2 6.9 4.6

Northern High 37.4 37.8 4.5 56.1 15.8 16.3
Low 35.1 27.6 2.6 32.3 15.6 17.9

Northwestern High 30.7 37.7 1.3 42.0 1.4 29.4
Low 18.8 17.5 4.5 20.0 9.1 11.8

Southern High 17.7 27.6 44.0 26.0 18.8 9.4
f LOW 28.9 40.0 4.6 39.6 18.3 20.0

Western High 29.6 36.9 6.8 40.8 16.1 22.2
Low 18.7 32.0 5.5 24.9 17.0 7.0

Notes: High= districts with above mean provincial poverty level (using API); low= below mean
poverty.

Table m.9. Rural Poverty by Characteristics of Household Head.

Characteristics P0
of Head API AP2 API AP2 AP1 AP2

Sex
Male .877(81.6) .766(80.8) .545 .423 .390 .283
Female .942(18.4) .873(19.2) .632 .514 .471 .356

Marital Status
Married .927(86.3) .853(85.7) .614 .492 .454 .341
Single .879(13.7) .767(14.3) .548 .426 .393 .286

Education
None .948(34.0) .883(35.9) .663 .552 .509 .396
< m6 years .906(30.4) .795(28.5) .556 .427 .393 .280
>6 years .818(35.6) .683(33.8) .470 .344. .319 .218

Notes: The numbers in parentheses represent the percentage of all poor (API) and very poor (AP2)
people who live in households headed by a person of each characteristic class. The other
numbers are headcount (P0), depth (PI), and severity (P2) by characteristic using each
poverty cut-off.
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targeted by headship have the advantage tha. the indicator (female headship) is very specific; virtually
all female-headed rural households are poot. On the other hand, targeting of female-headed
households will miss the large majority of rural poor who reside in households headed by males.

Policies and programs designed to eliminate the specific constrints that female-headed
households face in generating incomes will pay dividends by raising incomes for households that are
universally afflicted with poverty. Later in the paper, different strategies are discussed for eliminating
constraints to income generation for female-headed households.

Members of households whose head has had no formal education are more likely to be poor or
very poor than those living in households where the head has some education. Depth and severity of
poverty for households whose head has had no education is significantly more pronounced than for
bouseholds whose head has had even fewer than 6 years of education. At the same time, roughly
equal proportions of poor families have heads with each category of education.

Apparently, substantial rtrns to education exist in rural Zambia. To shed more light on the
nature of these returns, education of head along with primary employment of the head are broken
down in Table m. 10. Even for heads of households whose primay employment (self-employed or
wage-employed) is agriculture, poverty rates decline as education increases. A household whose head
is employed in agriculture and who has at least some formal education is as likely to be non-poor as a
household whose head has no education but is employed outside of agriculture. Increased education
causes a steeper decline in the rate of poverty for the non-agricultural households, but there is still a
clear payoff to education for agricultural households.

The reus to education found in this analysis are slightly different from the picture emerging
from the Jensen and Luckett study that used HEIS data. Jensen and Luckett found substantial returns
to secondary and higher education in rural areas, but no returns to primary education. Some further
analysis of this point appears later in this paper. Here, we find substantial returns to all levels of
education in rural areas, independent of the employment category of the household head.

Mean dependency ratios for each group of poor and non-poor households by province are
provided in Table M.I1. In each province, the proportion of dependent family members is positively
associated with poverty, although the differences in some of the provinces such as Northern,
Northwestern and Central are small.

There is, in general, a positive association between household size, whether on a head-count
or adult-equivalent basis, and poverty (Table HI. 12). This result is consistent with other studies
(Jensen and Luckett, CSO, 1993a), yet stands in interng contrast to nutrition studies that generally
find a positive association between household size and nutritional status of children (Cogill and Zaza;
CSO, 1993a). A curious paradox results; larger families earn and spend less per person than smaller
families, yet have children who are better nourished. More research is needed to examine why family
size is positively related to nutritional status, but negatively related to average expenditures.
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Table M.10. Distribution of Rural Poverty by Education and Principal Occupation of Head.

PO P1 P2

Head's Head's Primary
Education Employment API AP2 API AP2 API AP2

None Agrculture .951 .889 .670 .562 .517 .404
Other .892 .861 .602 .480 .447 .338

* = 6 years Agriculture .909 .798 .555 .426 .392 .281
Other .878 .690 .558 .450 .423 .333

> 6 years Agriculture .838 .715 .489 .360 .333 .229
Odier .609 .458 .308 .210 .195 .124

Table HI. 11. Dependency Ratios by Rural Poverty Group, by Province.

Poverty Cutoff

API AP2
Province Non-Poor Poor Non-Poor Poor All

Central .3109 .4303 .3721 .4172 .3986
Copperbelt .2272 .4185 .2798 .5107 .4257
Eastern .3870 .4490 .3815 .4642 .4374
Luapula .3309 .4545 .3519 .4669 .4421
Lusaka .3003 .4289 .3639 .3972 .3842
Northern .3981 .4679 .4263 .4673 .4579
Northwestern .3304 .4178 .3482 .4233 .4067
Southern .3809 .4714 .4103 .4734 .4569
Western .4016 .4387 .4351 .4357 .4357

Note: Dependency ratios are calcuated as the ratio of non-working family members (aged 14 and
under, and 60 and over) to total family members.

31



Table 11. 12. Average Rural Household Sizes by Poverty Group, by Province.

Total Size Adult Equivalents Number of Adults Number of Children
of Household in Household in Household in Household

Province Non-Poor Poor Non-Poor Poor Non-Poor Poor Non-Poor Poor

Central 4.23 6.08 3.35 4.79 2.36 2.77 1.87 3.31
Copperbelt 4.36 4.77 3.60 3.75 2.51 2.25 1.85 2.51
Eastern 3.66 4.87 2.93 3.92 2.10 2.27 1.56 2.61
Luapwula 3.43 4.51 2.53 3.76 1.78 1.97 1.65 2.54
Lusaka 4.36 5.63 3.64 4.73 2.49 2.69 1.87 2.94
Northern 3.12 4.88 2.44 3.89 1.60 2.12 1.53 2.76
Northwest 3.66 4.74 2.91 3.96 1.98 2.13 1.68 2.62
Southern 5.51 6.58 4.44 5.35 2.64 2.75 2.87 3.83
Western 3.18 3.97 2.69 3.37 1.68 1.90 1.50 2.07

Children = < 18 years old.

Note: Poverty cutoff used to distinguish between poor and non-poor households is API
(K1380.5/M/AE).

A profile of the relationship between school atendance by school-aged children and the
poverty indices is found in Table m. 13. There are higher prevalences of poverty among those
households with children of school age who do not attend school than for those with school -aged
children who do attend. Depth and severity of poverty is also higher for the families of non-attenders.
A pattern of persistent poverty appears when combining the information in Table m. 13 with that in
Table mI.9. Poor children, following patterns similar to those of the heads of the households where
they reside, are less likely to attend school than children from non-poor households. If improved
human capital is a necessary condition for escape from poverty (and education does seem to be, at
least, associated with poverty), then the data indicate that poverty may persist from generation to
generation in the poorest households. The earlier findings showing that poor households spend higher
shares on education when combined with these results are informative, and suggest that the costs of
schooling (both out-of-pocket costs and opporunity costs) may be forcing the poorest households to
withdraw their children from school.
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Table m. 13. School Attendance by School-aged Rural Children by Poverty.

API AP2

PO Pi P2 PO P1 P2

Poverty Index by Attendance

Attending .878 .539 .379 .840 .507 .359
Not Attending .935 .624 .469 .775 .412 .268

API AP2

Percentage of Poor Children Attending by Poverty Cutoff

Poor .526 .521
Non-Poor .684 .628

F) Economic Factors

i) E WI plment

Information on the relationship between mrual poverty and the employment of the household
head and spouse is found in Tables [1. 14 and 11. 15, respectively. There is a clear relationship
between the employment of the head and all three poverty indices. People from households with an
unemployed head are more likely to be poor and very poor than those from households with an
employed head. This result must be 'lempered with the knowledge that the heads of virtually all the
poor and non-poor households reportad working (Table m. 16). Thus, although the heads of poor
households are more likely to be unemployed than are heads of non-poor households, the large
majority of the rural poor are working, and most of them work in agriculture. In rural areas,
agricultural employment is almost always available for people who lack other opportunities. There is
very little evidence that the employment status of the spouse is related to household poverty; poverty
indices are virtually identical for those households with an employed spouse compared to those with
an unemployed spouse (Table 1.15).

There is evidence that when the household head has a second job, the household is less likely
to suffer from poverty, yet those households with a spouse who holds a second job are more likely to
be poor (Table EII. 16). Rural poverty and prinary head employment in agriculture go hand in hand.
Eighty-nine percent of the poor and 90.4 percent of the extremely poor households, respectively, have
teir head employed in agriculture. There is no close correspondence between type of employment of
the spouse and poverty.
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Table 111.14. Rurl Poverty Indices by Employment of Head.

API AP2

PO P1 P2 P0 P1 P2

Head Employed?

Yes .869 .545 .392 .766 .425 .287
No .922 .646 .508 .832 .543 .410

Primary Employment

Agiculue .898 .571 .414 .799 .449 .305
Other .689 .381 .255 .557 .274 .172

Head Second Job?

Yes .854 .509 .354 .733 .383 .249
No .872 .552 .399 .772 .433 .294

Table M. 15. Rural Poverty Indices by Emnployment of Spouse.

API AP2

PO P1 P2 P0 P1 P2

Spouse Employed?

Yes .862 .530 .379 .745 .410 .275
No .849 .520 .367 .743 .397 .367

PFimary Employment

Agriculture .870 .538 .385 .755 .416 .280
Other .718 .400 .277 .398 .297 .199

Spouse Second Job?

Yes .860 .594 .456 .784 .497 .356
No .862 .526 .374 .742 .404 .270
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Table 1I. 16. Employment of Head of Household and Spouse by Rural Poverty.

API AP2
Percent Poverty
Group With Non-Poor Poor Non-Poor Poor

Head Employed 97.9 96.2 97.5 96.1
Head Employed

in Agriculture 68.3 89.4 74.6 90.4
Head Holding Second Job 17.8 15.5 18.3 15.0

Spouse Employed 78.1 79.7 79.7 79.4
Spouse Employed

in Agriculture 88.4 95.8 90.2 96.4
Spouse Holding Second Job 7.4 6.5 5.9 6.8

More information on the occupations of rural Zambians is provided in Tables m. 17 and
11. 18. Clearly, the wide majority of rural households are headed by someone whose primary
employment is agriculture,12 including 94 percent of the female-headed households, In fact, of those
households whose head is employed in agnculture, a higher proportion is headed by females than for
the rural population as a whole (Table m. 17). As the education of the household head increases,
there is a progressively lower dependence on agricultural employment. Professional and clerical
services are the two employment categories in which most of the better-educated rural household
heads work.

Most female heads of households who are not employed in agriculture work in clerical
services (Table M.19), and the majority of these are traders. Male household heads who work in
clerical services are widely distributed among a variety of occupations (Table 1.20).

The occupation characteristics of heads of households whose prinry occupation is not
agriculture were examined within the following broad patterns emerging. Non-poor professional
women are exclusively employed in education, and among the poor households headed by professional
women, the majority are employed in education, although 41 percent are traders (mostly retail).
Seventy two percent of the professional male heads not employed in agriculture work in education.
Of those female heads of households who work in production, virtually all work in manufacturing of
foods and beverages (100 percent of the non-poor females); mral beer-brewing accounts for alnost all
the non-agricultural production activities of women heads of household.

12Note that the category "agriculture" includes fishing, forestry, and wage employment on other
farms.
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Table 111.17. Percentage Distribution Employment Categories by Characteristics of Rural Household Head.

Employment Category Male-Headed Female-Headed Education of Head
of Household Head All Rural Households Households 0 <6 6+ years

Agriculture 86.7 84.8 93.5 92.1 91.5 78.8
Professional 3.0 3.4 1.6 1.1 1.0 5.9
Clerical Services 5.1 5.8 2.8 3.6 2.3 8.2
Produedon 3.7 4.2 1.7 2.4 3.9 4.6
Other 1.5 1.9 .4 .7 1.3 2.4

% Male Female
Of those in Headed Headed 0 <6 6+

Agriculture 77.1 24.0 37.1 26.9 36.1
Professional 88.4 11.6 12.4 8.8 78.8
Clerical Services 87.9 12.1 24.8 11.6 63.6
Production 89.9 10.1 23.4 26.9 49.7
Other 93.6 6.4 16.1 21.7 62.2
AU Households 77.8 22.2 34.9 25.5 39.6

Second Job Characteristics

Employment Category AU Male Female
of Head (2nd Job) Rural Headed Headed

Agriculture 46.5 55.8 7.4
Professional .7 .9 0
Clerical Services 15.1 13.7 20.9
Production 31.3 24.1 61.6
Other 6.4 5.4 10.5
N= 261 211 S0

Agricultral development is, thus, a necessary condition for the sustained reduction of
poverty. Viraly all rural poor households are headed by a person whose primary source of
employment is agriculture. A large majority of the households whose head's primary employment is
agriculture is poor (Table M.14). Women who head households are more frequently employed in
agriculture than are males; therefore development of small-scale agriculture on a gender-neutral basis
world disproportionately benefit this vulnerable group. In practice, as will be discussed in the
following section, agricultural programs have been heavily biased toward male-headed households.
The wide variety of activities practiced by heads whose primary job is not agriculture makes it
difficult to focus poverty reduction efforts on a specific economic sector outside of agriculture. More
than 90 percent of the poor households have a head whose primary employment is agriculture.
Targeting based on employment status of the spouse would be much less precise.



Table m. 18. Percent of Rural Poor and Non-poor Households with Children Employed.

API AP2
Age of Childrenl
Type of Employment Non-Poor Poor Non-Poor Poor

Age 14-18
Any Employment 33.0 42.5 38.8 42.0
Paid Employment 4.9 7.9 6.6 7.8
Family Enmployment 28.1 36.4 32.2 34.3

Age 6-14
Any Employment 8.7 17.0 11.2 17.5
Paid Employment 1.9 1.3 1.6 1.3
Family Employment 6.8 15.7 9.5 16.2

The percentage-. of poor and non-poor families whose children under 18 who are employed are
shown in Table M..18 For each age group, poor children are much more likely to work than are the
non-poor. Most of the difference in employment patterns between children in and non-poor families
can be traced to the use of children and young children as unpaid family laborers. The reported rate
of employment of very young children in unpaid family jobs by poor families is nearly double the rate
for non-poor families. This information is consistent with the school attendance rates reported in
Table 1.13; poor families, perhaps due to farm labor constraints, but almost certinly due to
economic conditions, tend to remove their children from schools to work in unpaid family jobs.
When added to the higher dependency ratios found among poor families, these results provide further
evidence of a poverty trap, whereby poor families have high fertility rates and produce children whose
opportunities to remove themselves from poverty are limited by economic circumstances.

ii) Household Assets

The rates of ownership and use of different types of household facilities (drinking water,
lighting and cooking sources, etc.) for poor and non-poor families are shown in Table m. 19. The
poor are less likely to receive their drinkng water from a protected well and ate more likely than the
non-poor to use a surface water source. Poor households are also less likely to use kerosine for
ligbting. Both mrual poor and non-poor families are highly dependent on collected wood as a source of
cooldng fuel; use of charcoal increases only slightly as poverty declines.

Reliance on income growth as a means of reducing pressures on the forest (wood for cooking)
does not show much promise. Observations and interviews from the field suggest that fuelwood
collection for use in rural households is not a major source of stress on Zambian forests. Charcoal
production for urban consumers is, on the other hand, associated with increased deforestation. More
is said about fuelwood and deforestation in subsequent sections of this report. Whatever stress
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Table m. 19. Percentage of Rural People Using Different Household Facilides, by Poverty.

Poverty Measure

API AP2

Facility Non-Poor Poor Non-Poor Poor

Water
River, Lake 25.0 39.7 27.8 40.9
Protected Well 24.1 14.9 22.9 14.0
Unprotected Well 35.4 36.8 35.3 36.4
Public Tap 5.9 3.4 4.5 3.5
Own Tap 2.9 0.3 1.7 0.3
Other 6.7 4.8 5.9 4.8

Lighting
Kerosine 86.9 78.0 87.4 76.6
Electricity 8.2 2.1 6.2 1.8
Candle 1.2 0.2 0.9 0.2
Other 3.6 19.7 5.4 21.4

Cooking Fuel
Collected Firewood 82.1 92.3 87.7 91.9
Purchased Firewood 4.1 1.4 2.7 1.5
charcoal 9.9 5.4 7.4 5.5
Kerosine -.- 0.1 -.- 0.1
Gas -.- 0.1 -.- 0.2
Electricity 3.6 0.1 2.0 0.1
Crop Residues 0.2 0.3 0.1 0.4
Other 0.2 0.3 0.2 0.3

Toilet
Flush 10.6 5.9 8.6 5.9
Pit Latrine 57.4 49.7 56.8 48.8
Bucket -.- 0.2 -.- 0.2
Aqua Privy 0.2 0.3 0.3 0.3
Other 31.8 44.0 34.3 44.9

House
Owned 79.8 93.3 84.0 93.8
Rented 12.9 1.6 8.2 1.5
Free of Charge 7.2 4.6 7.2 4.2
Other 0.1 0.6 0.5 0.5
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Table m.20. Profile of Rural Asset OwnersWhip by Different Poverty Groups.

Percent Percent Owning
Overall Poor Owning Who Are poorb

Percee
Asset Owning API AP2 AP1 AP2

Bicycle 26.9 24.1 21.5 81.4 63.5
Car 1.7 1.0 1.1 53.3 51.3
Boat 2.8 2.8 3.0 90.2 85.9
Motorcycle 0.5 0.3 0.1 51.1 35.6
Tractor 0.7 0.5 0.4 72.6 48.7
Sprayer 11.6 9.7 8.2 76.3 56.7
Hammermill 1.4 1.1 0.8 73.6 48.4
Handmill 3.9 3.5 3.3 77.7 64.6
TV 1.1 0.4 0.4 49.7 49.5
Radio 27.7 23.7 21.0 76.3 60.4
Refrigerator 1.4 0.9 0.7 53.4 35.8
Plough 25.2 23.8 22.4 83.7 70.0

Colunmns are the percentage of poor households (classified according to poverty cutoff API and AP2)
who own each asset.

bcolhns are the percentage of all rural households ownig specific assets who are poor (according to
each cutoff, API or AP2).

demand for fuelwood by rural households does place on forests will not be alleviated by incos e
growth.

The high reliance of the poor on 'other' sources of toilet facilities provides some evidence of
sanitation problems, but more information on the nature of the 'other' category is needed.

Asset ownership by poor and non-poor households is presented in Table 1.20. Rural
households are, in general, not very likely to own these assets. As expected, poverty rates for
families who own assets are lower than those for the population as a whole. Households owning
assets that can be used in agricultural production (ploughs, tractors, etc.) are much less likely to be
poor than households without those assets.

The critical productive asset in agriculture is land. The data on landholdings or on land
devoted to production by household from the PS were unusable. Instead, poverty indices are broken
down by ownerip of any land (a binary variable) in Table M.21. Households with title to land are
less likely to be poor than those lacking title. Despite these results, we cannot infer from these data
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Table M.21. Rural Poverty Indices by Land Titling Status of Household.

All Households Head Agriculturalist
% Households % Households

Province PO P1 P2 Holding Title P0 Pi P2 Holding Title

Centr
Titled .668 .120 .054 3.4 .668 .120 .054 3.9
Non-titled .834 .482 .328 .852 .489 .332

Cort
Titled .438 .311 .223 11.8 .961 .541 .305 2.5
Non-titled .778 .433 .395 .830 .460 .315

Eastern
Titled .635 .428 .308 2.1 .635 .428 .308 2.4
Non-tided .870 .516 .359 .879 .528 .372

Luapula
Titled .946 .519 .295 1.9 .946 .519 .479 2.6
Non-dtled .939 .613 .444 .982 .656 .221

[usaka
Titled .356 .275 .222 7.8 1.00 .799 .680 3.8
Non-titled .718 .381 .235 .955 .507 .319

Nortiem
Titled .944 .653 .474 2.5 .942 .658 .481 3.0
Non-dded .934 .607 .432 .956 .622 .441

Northwestern
Titled .306 .151 .074 2.3 .306 .151 .084 3.0
Non-titled .939 .599 .445 .963 .661 .548

Soudern
Tided .791 .406 .234 4.7 .790 .407 .235 5.4
Non-tidtled .870 .562 .444 .868 .554 .401

Westen
Tided .938 .469 .404 1.5 1.00 .700 .613 1.8
Non-titled .936 .685 .541 .978 .730 .584

All Rural
Titled .743 .401 .260 3.3 .776 .422 .273 3.3
Non-titled .889 .566 .409 .914 .587 .425

Note: P0 is the head count index, Pi is the depth index, and P2 is the severity index.
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that land titling would be an effective means of reducing poverty for two reasons. First, there is a
low frequency of yes responses to the question of whether title to the land is held. The unbalanced
cells make it difficult to make inferences, and call into question the validity of the survey question.
Second, ownership of land is more a sign of wealth than a means of raising agricultural productivity.
There is a much smaller difference between poverty rates by land titling status for agricultural
compared to non-agricultural households. People own land because they are wealthy, they are not
wealthy because they own land.

Our study, like all of its predecessors, was unable, because of survey design, to examine the
link between landholding anid poverty. The link found here between land title and poverty is not
conclusive enough to warrant recommendation of an ambitious land titling program. Later in the
report some of the links between access to land and income in agriculture are examined using a
household model.

iii) Linkages to Markets

Information about linkages the poor have to markets is contained in Tables 111.22 and M.23.
The percentage of households producing each of the main agricultural commodities is presented in
Table M.22. Higher percentages of poor households produce local maize and cassava, and the poor
are less likely to produce hybrid maize. Despite this result, large percentages of poor households do
produce hybrid maize. Hybrid maize has been widely adopted by farmers in many provinces; in
Central, Copperbelt, Luapula, Lusaka, Northern, and Southern provinces, hybrid maize is produced
by a higher proportion of all households than is local maize. In all of the provinces where maize
production is widespread, except Eastern, poor households are more likely to produce any maize than
are the non-poor.

Poor households market much lower percentages of their crops than do the non-poor (Table
111.23). Hybrid maize is obviously more heavily marketed than is local maize, but hybrid is also
widely consumed by the poor and the non-poor alike. Cassava is largely a subsistence crop, and in
the 3 provinces where production of cassava is high (Luapula, Northem, and Northwestem), very low
percentages of cassava production are marketed.

A pattern of semi-subsistence agriculture" emerges for poor rural households (Table 111.23).
Less than 50 percent of agricultural output is marketed, and as poverty grows the proportion marketed
declines. This information, combined with the earlier analysis showing that most poor are primarily
agricultural, provides some lessons about the likely impact of adjustment on the rural poor.

13Semi-subsistence in the sense that hybrid seed and fertilizer purchases are common, but large
proportions of the output are consumed in the household.
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Table 11.22. Percent Rural Households Producing Commodities by Province, by Poverty.

Loco Mauie Hbri Maine Cassava
Non-Poor Poor All Non-Poor Poor All Non-Poor Poor All

Central 22.79 37.89 32.83 80.43 51.75 61.37 1.55 3.37 2.76

Copperbelt 25.96 37.60 33.06 42.13 38.15 39.70 9.36 5.45 6.98

Eastern 92.19 84.62 86.49 45.14 22.79 28.31 0 0 0

Luapula 16.21 9.58 10.61 38.53 17.47 20.91 41.90 69.15 64.90

Lusaka 21.48 31.41 27.66 27.46 48.08 40.29 0 0 0

Northern 9.32 21.79 19.77 64.41 35.59 40.25 53.81 60.44 59.37

Northwestrn 31.34 52.43 48.98 35.48 10.36 14.47 59.45 35.77 39.64

Southern 32.70 39.08 37.34 79.43 54.88 61.55 0 .04 0

Wester 33.47 51.43 49.16 31.45 21.08 22.39 28.63 23.82 24.43

All Rural 37.86 43.70 42.32 59.87 34.68 40.62 12.81 21.94 19.79

Firt, increases m input pnces could have nmajor negatve impauts in some of the poorest
provinces. In Northern, Luapula, and, to a lesser extent, Northwestern and Western provinces,
hybrid maize production is widespread even among the poor. Even though in all of these provinces
except Western, the poor market higher percentages of hybrid maize than do the non-poor, the
proportion of production retained by the poor for home-consumption still averages between 40 and 50
percent. input price increases could impose hardship on these farmers, especially if chanmels for
marketing their output are not formed. Disruptions in input marketing channels may also exacerbate
poverty; the large percentage of hybrid producton even among poor farmers leaves them vulnerable.

Second, the demise of pan-territorial pricing and govermment-supported marketing channels
will lead to major reallocations of agricultural resources. The relative isc ;adon of the poor in Western,
Northern, and Northwestern provinces will translate into costly marketing charges and falling prices
for aU marlketed commodities. Producers in such areas will pay higher input prices and receive lower
prices, especially for maize."4 Such a shock may drive them away from market-

'4Maize prices are expected to fall relative to other commodities in distant provinces, since the
maize final market is farther away than the final market for other commodities. Historically,
government-supported marketing supported maize prices relative to the prices of other commodities.
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Table M123. Percentage of Commodity Produced That is Marketed, by Poverty, by Province.

Local Maize H id Maine Va-sava All three Commodities
Non-Poor Poor Non-Poor Poor Non-Poor Poor Non-Poor Poor

Central 7.81 17.50 47.28 46.00 100.00 32.66 43.78 36.59

Copperbelt 8.78 5.79 37.18 37.77 19.93 46.46 27.45 23.07

Eastem 1.53 3.21 76.32 73.31 . . 29.S4 10.24

Luapula! 52.13 16.56 17.52 60.30 9.08 3.51 20.00 11.67

Lusaka 4.31 2.57 50.53 37.35 . . 15.16 27.93

Northern' 2.97 14.69 41.92 52.52 1.63 1.88 27.54 18.32

Northwestern' 14.64 13.90 42.59 53.60 12.32 10.24 24.26 19.56

Southern 12.07 2.71 39.92 28.09 . 47.50 33.24 18.88

Western 0.19 5.48 35.33 16.56 29.59 8.74 24.07 8.28

All Rural 5.99 7.13 48.68 43.21 9.20 4.81 30.85 16.76

Provne where large quanities of cassava are produced.
Note: AP1 is the cutoff used to distinguish between poor and non-poor households.

orented production and toward subsistence. The effects of price changes on smallholder producer behavior
are examined in detail using a household model later in this report.

The bulk of the evidence from the PS says that even in relatively isolated areas of rural Zambia,
many poor farmers have a heavy market orientation. Historical promotion of hybrid maize (discussed in the
following section of the report) has led to deep penetration of production even in areas where such
production is economically inefficient (especially, for example, Western and Northwestern Provinces). As
market signals change with liberalization, production patterns will change, and institutions are needed to
disseminae information and knowledge about different crops.
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A critical issue that cannot be examined with the PS is the net food sales/purchase position of the
rural poor. The poor are selling substantial amounts of maize and cassava, but it is not known if they sell at
one time of the year and return to purchase substantial quantities at a later date. Seasonal sales and
purchases were not recorded in the priority survey, and sales of other crops are unknown. The net sales
position is obviously critical because product price changes can have different effects depending on sales
position.

G) Ression Results

In order to control for the separate influence of the different factors discussed above, a multiple
regression analysis of the determinants of household expenditures per adult equivalent was undertaken. Such
a regression might be motivated by considering a household production process that takes human capital
endowments and constraints faced by a household and uses them to produce well-being, proxied by
expenditures.

The model estimated was:

InEXP = f(lnAGEH, InAGEH2, SEXH, DEPRATIO, hnADEQ, ED1, ED2, HAGRIC, DFOMA, DTRAN,
DPSC, DHOSP, OWNL, WHRMIL, WTRACT, WRADIO, PROVINCE)

Where EXP are adult equivalent household expenditures, AGEH is the age of the household head, SEXH is
the household head's sex, DEPRATIO is the dependency ratio, ADEQ is the nunber of adult equivalents,
EDI is a dummy variable for some education for the head (less than 6 years), ED2 is a dummy variable for
education of the head for more than 6 years, HAGRIC is a dunimy that takes a value 1 if the head's
principal employment is agricuture, and OWNL is a dummy for title to land. DFOMA, DTRAN, DPSC,
DHOSP are the distance to the nearest food market, transportation, primary school, and hospital in Km,
respectively. WHRMIL, WIRACT, WRADIO, are dummies for ownership (by anyone in the respondent's
ward) of a hammermill, tractor, and radio, respectively. The distance variables are included to measure the
impact of distance to critical facilities on welfare. The presence of an asset in the ward is included to
measure the effects of spillovers of these assets beyond the owning household.

The influence of the province could have been modeled in a number of ways. Based on the
information presented earlier in the report, it was decided to begin with a general specification of provincial
effects. Initially, full slope and intercept differences by province were allowed. 15 Following estimation of
this "full" model, restricted versions were run, where provincial intercepts shifters were permitted, and the
slope shifters were tested for inclusion block by block.

The full model was subjected to a series of misspecification tests (see McGuirk, et al., for details).
It satisfied all of the underlying statistical assumptions. The results from this estimation by province
available from the authors upon request. To test more restricted versions of the model, first the slope
shifters for the human capital variables (EDI, ED2, OWNL, and HAGRIC interacted with the province
dummies) were tested. We failed to reject the null hypothesis that these human capital effects were equal

"5The variables representing assets available in the ward of residence (WHRMIL, WTRACT,
WRADIO) could not be allowed to have a variabla slope by province, since in some of the provinces
there were no such facilites in any ward, and linear dependencies would have resulted.
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across province (p=.3241). Thus we deleted all the human capital interactions with the province dununy
variables.

Next, we tested the block of variables related to distance to hospital and prinary schools (the
interactions between DHOSP and DFOMA and provincial dummy variables). Once again, the null
hypothesis that the effect of distance from these facilities on household expenditures was equal across
provinces could not be rejected (p-.7401). Thus, this block of interactions was deleted. Finally, we
examined the effect of distance to transportation and distance to primary school by province. We reject the
null hypothesis of equal slope by province (p= .041).

We were thus left with a model with provincial dununy variables and no slope shifters for the
primary school variable. The regression results are presented in Table 111.24.

The impacts of the human capital variables all follow expectations. Age of head is not a significant
determinant of expenditures. Households headed by females have per adult equivalent expenditures that are,
at the sample mean, 81.8 percent of expenditures of male-headed households.

Larger households are worse off than smaller ones. Even controlling for dependency effects, a one
percent increase in adult equivalents leads to a .25 percent decrease in per capita expenditures. The
coefficient on InADEQ (it can be directly interpreted as an elasticity) confirms that larger households are
more likely than small households to be poor. By controlling for dependency, however, we see that much of
the relationship between household size and poverty found in the bivariate analyses earlier in the paper and
in other studies may be attnbutable to dependency. The small elasticity associated with household size could
not lead to the degree of differences in household size by poverty class found in the previous analysis.

Having a head whose primary employment is in agriculture leads to increased poverty. The
coefficient on HAGRIC, although not statistica1ly significant, indicates about a 3.4 percent difference in per
capita expenditures depending on employment of head. Households headed by agriculturalists are likely to
have lower expenditures. Land ownership (OWNL), consistent with the bivariate analysis above, shows that
land ownership is associated, even controlling for other factors, with wealth.

The education of the household head continues to have a strong influence on household expenditures,
even controlling for many of the other factors associated with income generation. The coefficients for EDI
and ED2 indicate, respectively, that at the sample mean having a household head with some elementary
education and with more than 6 years of primary education is associated with a 42 and a 113 percent
increase in per capita family expenditures. Returns to education in rural Zambia are, thus, substantial.

Increased distance from various facilities persists in having a negative impact on per capita
household expenditures and thus a positive impact on the likelihood of a household being poor. Increased
distance from hospitals was the only of these variables whose impact was non-significant.
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Table 111.24. Regression Results for Household Expenditures.

Dependent Variable: ln(EXP)

Variable Parameter Esdimate Standard Error

Intercept 6.943 (1.755)
In AGEH -0.190 (0.200)
In AGEH2 0.034 (0.269)
SEXH -0.201 (0.046)
D)EPRATIO -0.379 (0.069)
In ADEQ -0.255 (0.032)
EDI 0.354 (0.048)
ED2 0.757 (0.050)
HAGRIC -0.034 (0.043)
OWNL 0.497 (0.122)
DFOMA' -0.248 (0.087)
DTRAN* -0.249 (0.115)
DPSC -5.300 (1.660)
DHOSP -0.243 (0.141)
W1HRMIL -0.039 (0.043)
WTRACT 0.363 (0.048)
WRADIO 0.038 (0.232)
COPPERBELT 0.212 (0.141)
EASTERN 0.105 (0.087)
LUAPULA -0.177 (0.101)
LUSAKA 0.024 (0.129)
NORTHERN -0.023 (0.089)
NORTHWESTERN -0.236 (0.107)
SOUTHERN -0.177 (0.082)
WESTERN -0.147 (0.097)
COPPERBELT * PSC 0.056 (0.025)
EASTERN * PSC 0.047 (0.022)
CENTRAL * PSC 0.043 (0.020)
LUSAKA * PSC 0.062 (0.019)
NORTHERN * PSC 0.044 (0.019)
NORTH1WESTN * PSC 0.038 (0.022)
SOUTHERN * PSC 0.045 (0.018)
WESTSrERN * PSC 0.031 (0.017)

RI .203
N 3464

* Parameter *100. 46



At variable means, the coefficients can be interpreted to indicate that a 1 percent increase in distance
from a food market, transportation, and primary schools leads to a .002, a .002, and a .054 percent
decrease in per capita expenditures in rural Zambia.'6 Distance from facilities is clearly associated
with increased poverty; controlling for other influences, distance has the same impact across all
provinces.

The presence of a tractor in the ward of residence has a positive impact on household
expenditures. This variable could represent spillover effects from having commercial farmers in the
region, or it might be interpreted as representing the existence of a rental market for plowing services.
Alternatively, the positive sign on this variable might be interpreted to suggest that for political or
other reasons, tractors were placed in wards with more wealthy residents. In any case, wards with
tractors have, at the sample mean, households with 44 percent higher expenditures per capita than
wards without tractors. Much more investigation is needed to evaluate the impact of this variable; the
data necessary to conduct such an analysis were not available in the PS. The information could,
however, be used for targeting a program; there is unlikely to be significant poverty in wards with
tractors.

H) Summary of Priority Surev Results

The information from the analysis of the PS data, combined with the other studies of Zambian
poverty and other literature on Zambia, allow us to make some generalizations about poverty in rural
Zambia. These generalizations will be used in the subsequent section to develop a stylized model of a
poor rural Zambian household. Generalizations can be made about geography, social factors, and
economic factors associated with poverty.

First, although rual Zambia is overwhelmingly poor, higher prevalences (number of poor
divided by total population) of poverty and severe poverty are found in the most isolated areas.
Western, Northwestern, Luapula, Northern, and Eastern provinces have the most severe problems.
The simple analysis showed, and the regression results confirmed, that distance from key facilities
such as food markets, transportation, and primary schools is positively associated with poverty. The
ranngs of provinces by prevalences of poverty found here are largely consistent with similar
rankings from the other studies.

Second, female-headed households are most likely to be poor. This result is so widely
confirmed that it bears repeating only to stress its urgency. Poor households headed by women are
almost completely dependent on agriculture, for their primary source of income, and those that are not
dependent are small-scale processors of agricultural products, traders, and teachers.

Third, more dependents in a household makes it more likely that the household is poor.
Larger households are also more likely to be poor, although much of the household size/poverty
linkage is caused by dependency effects. There is a remaining conundrum: Poverty studies show a
positive relationship between poverty and household size, while nutrition studies show that larger

'6Average national distance in rual areas to food markets, transportation, and primary schools
were, respectively 21.7, 11.69, and 3.58 kilometers. Notice that the effect of distance from a primary
school varies substantially between districts.
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households are less likely to have malnourished children. This study is consistent with the other
poverty studies in finding the positive link between household size and poverty.

Fourth, education is strongly associated with reductions in poverty. Results using the HEIS,
the PS's nutrition module, and the PS expenditure data are all consistent. Households headed by
persons with some education are better off than those with none. More education reduces poverty
even more. The return to education in Zambia occurs in all occupations. While there are more
returns to education when the head of the household is employed in a non-agricultural activity, there
are significant returns to education to those employed in agriculture. At the same time, children of
poor families are less likely to attend school and are more likely to be employed by their family in an
agricultural job without pay. The link between poverty and education is blurred by the results
showing higher education shares of expenditures for poor households. The poor do see returns to
education and are trying to educate their children accordingly. Short-run considerations such as the
need to withdraw children during periods of farm labor shortages may outweigh long-run benefits
from education.

Fifth, despite their isolation, the poor are linked to input and product nmarkets, and should be
relatively sensitive to changes in these markets. The poor market up to 50 percent of their total
output of cassava, and hybrid and local maize. The widespread production of hybrid maize, even
among the poor is indicative of the market integration of this group. This integration into the market
is most likely a result of historical policies that were biased in favor of maize production. Sudden
shocks to the market resulting from adjustment, or a decline in (newly-privatized) marketing
institutions reaching remote areas can have a strong negative impact on these households.

Sixth, agriculture is the main industry in rural areas, and virtualy all the rural poor list their
primary occupation as agriculture. Female-headed households, as mentioned above, are
predominaly agricultural. Outside of agriculture, there is a wide variety of occupations in rural
areas. This variety makes it difficult to categorize these occupations, or target them for possible
interventions. The picture of severe rural poverty that emerges is one of isolated agriculture, with
other economic activities being undertaken as the agricultural calendar permits.

The information generated from the PS data analysis is employed later in this study (Section
V) where a household model is constructed. The model helps clarify some of the relationships found
during the data analysis. In order to ensure that the model accurately reflects the institutional realities
of rural Zambia, a description of the institutions is found in the following section of the report. This
description of the institutions also defines the issues and constraints that the rural poor face, and is
thus, helpful in motivating some of the scenarios that are simulated with the household model in
Section V.
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IV) POUICIES, INSTITUTIONS, and DONOR SUPPORT

Rural poverty is widespread in Zambia, and many authors point to past policies and
institutions as main contributors to this poverty (e.g., Jansen; World Bank 1992a; 1993b).
Agricultural policy, for example, has been biased in favor of large-scale commercial farmers and
toward the production of hybrid maize. The rigidity of the government-controlled marketing system
prohibited farmers from adjusting to changing economic conditions and created inefficient patterns of
production. Agricultural institutions such as extension and credit were also biased in favor of maize.

As reform occurs, changing policies and institutions will help determine the rural poor are
able to teact to economic forces. The household model presented in Section V represents an attempt
at modeling these reactions. In order to develop the model and determine the issues that it should be
used to address, the policy and institutional conditions faced by the poor must be described.

We begin by outlining the current policy environment, then discuss institutions, and finally
describe the various types of donor-supported projects found in Zambia. More information on the
scope and effectiveness of donor-supported projects is found in Annex I.

A) AficutuS rles

i. Overview

The Ministry of Agriculture, Food, and Fisheries (MAFF) prepared a strategy paper A
Frameworkfor Agricultral Policies up to Year 2000 and Beyond in December 1992. Specific
agricultural policies and programs will be set out the Agriculture Sector Investnent Program (ASIP)
which is being drawn up by a Task Force on Agriculture. The World Bank is actively involved in the
ASIP that is currently being finalized. The ASIP has the following objectives:17

1. To ensure national, regional, and household food security through dependable annual
production of adequate supplies of food staples.

2. To ensure that the agricultural resource base is maintained and improved upon.

3. To generate income and employment to maximum feasible levels in all regions through
full utilization of local resources and realization of domestic and export market
potential.

4. To contibute to sustainable industrial development.

5. To significantly expand the sector's contibution to the national balance of payment.

"7This sub-section on agricutural policies draws heavily on a Discussion Paper on the Agricultural
Development Situation in Zambia (Potentials and Constraints), which was prepared in mid-1993 by C.
Chabala, Deputy Secretary General, Zambia Cooperative Federation, and member of the Task Force on
Agriculture.
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The agricultural sector is perceived to be central to overall (agricultural and industrial)
developm of the economy. To achieve these policy objectives, the following strategies are
envisaged:

1. Liberalization of Markets - This entails allowing market forces to function, with prices
reflecting the interaction of supply and demand. Liberalization will mean that direct
involvement by GRZ in agricultural marketing and input supply will be reduced and
eliminated. Constraints to international trade in agricultural commodities will be
eliminated.

2. Diversification of Crop Production - This recognizes that not all areas in the country
are suited for maize production. Farmers will be encouraged to diversify their crop
patterns.

3. Development of the Livestock Sector - Increased productivity of Zambia's livestock
will play a major role in improving the welfare of the rural people both through
expanded food supplies and increased incomes. Livestock development could also help
make more effective use of land that is not suitable for continuous cropping.

4. Emphasis on Services to Smallholders - Medium- and large-scale commercial farmers
will quickly adapt to the new policy environment of liberalization. However,
smaliholders will require special attention if they are to benefit fully from
opportunities available to them. Areas in which they require assistance include
esearch, extension services, technology, credit, land tenure, marketing, and

processing.

5. Expanded Opportunities for Outlying Regions - Better developed infrastructure and
closer proximity to urban centers place line-of-rail provinces in a position to take
advantage of liberalized markets. Special measures are needed to help farmers in less
developed provinces become active participants in the economy. Such measures
include improvemens in inftastructure and programs to improve access to inputs and
markets.

6. Improvement in the Economic Status of Women - Women's economic status in
agriculture must be improved through restructg of agricultural research, extension,
credit, and land policies.

7. Improved Use of Available Water Resources - Improved management of available
water resources can make a major contribution to improving the economic
performance of the agricultural sector and ensuring adequate food supplies, even in
years of severe drought.

8. Full Utilization of Land Suitable for Agriculture - Zambia is utilizing only about two
million hectares out of 18 million hectares of potentially arable land. Arable land
under cultivation also suffers from low productivity per unit area. The full utilization
of these lands requires public investment in basic infrastructure in areas where these
do not exist. Support services are also needed.
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9. Helping Farmers Deal With Natural Disasters - There is a need for programs
(including public grain reserves) that help people affected by disasters to survive,
recover, and continue with their agricultural activities. Farmers must be helped with
technologies (and possibly crop insurance) that will help guard against such disasters.

10. Emphasizing Sustainable Agriculture - Some of the above strategies can make major
contributions to the establishnent of sustainable agricultural and food systems.
However, efforts will be needed to ensure adequate forest cover in certain areas,
prevent soil erosion, and minimize any adverse effects of changing fanning technology
on the environment.

ii. Maize Marketine

Structural adjustment and market liberalization are expected to have some positive effects on
the agricultural sector and on rural households. Liberalizing agricultural marketing implies that
farmers can negotiate directly with millers or any other maize traders for the best price. However,
for many smallholders, the lack of a guaranteed market and lower farmgate prices are likely to
discourage them from producing maize. Relative price changes will create incentives for growing
alternative crops.

For most Zambians, maize is the major food staple. It is, therefore, critical to ensure that
maize marketing becomes as efficient as possible. Maize pricing and marketing is a poverty matter.
Poor households allocate a substantial part of their budgets to maize, so their real incomes are
significantly affected by maize prices. In addition, maize is the most common crop produced by
Zambian farmers, providing a source of cash income for most poor rural households. Although poor
urban households are net maize consumers, poor rural households can be either net producers or
purchasers.

(a) History

Since Independence, Government policy promoted maize production throughout the country
using pricing policies that, in particular, benefitted farners located off the line-of-rail (Jansen). These
outlying areas were the poorer regions in Zambia (and remain so despite the policy). Pan-territorial
maize producer prices were fixed for each harvest year, and only sanctioned government agents were
allowed to participate in maize marketing. In addition to uniform producer prices, subsidies were
provided for productive inputs and tnort. As a result, some maize production shifted into high-
cost areas.

Government also subsidized maize to the consumer by regulating milling and sales. Large-
scale milling operations were located in urban centers and processed maize was sold throughout the
country. During this period, large-scale millers controlled most of the market for mealie meal.
Small-scale mills (hammermills) were not allowed to participate in maize marketing and functioned
only as service mills for home consumption. Prices were set in such a manner that it was often
cheaper for rural consumers to sell their harvested maize and exchange it for cheap milled maize.
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Numerous state and parastatal organizations were established to administer maize policies.
While these historical policies did have some positive aspects from a poverty perspective, they were
achieved at a considerable cost. The costs involved both direct budgetary costs and (possibly more
important) the hidden costs of encouraging an inefficient pattern of maize production and
consumption. Although the price system provided benefits for maize farmers in remote areas, it
trapped them into a pattern of production and consumption that has proved vulnerable to climatic
uncertainties and that has very limited potential for long-term income growth.

Pricing policy in conjunction with agricultural credit, research, and extension institutions
promoted crop specialization. This specialization has had a deleterious effect on household food
security. Alternative crops and cultural practices that mnight have positive nutritional, environmental,
and economic outcomes have been neglected. Problems associated with the lack of crop and diet
diversity affect the poor most in times of external shocks resulting from unpredictable weather, and
economic conditions. For example, droughts in maize-growing areas have led to extreme stress for
both the urban and rural poor.

Maize pricing and marketing policies have meant that large sums of money (the lion's share of
resources allocated to agriculture) went to subsidies rather than to investments which could have
improved the productivity of snallholders (e.g., fuiding for transportation and communication
improvements). A good part of the subsidy did not benefit the consumer, but instead served only to
prop up an inefficient producton and distribution system. In practice, outlying areas suffered from
untmely and poor quality service under pan-territorial pricing. Thus, rural poor in outlying areas did
not benefit as much as may have been expected from the policies.

Past maize pricing and marketing policies distorted urban and rual consumption and
production pates, and wasted scarce resources. Maize policies left a legacy of dependency by
consumers and producers on centrally-controlled or directed organizations. The past pricing and
marketig policies were clearly unsustainable from all perspectives and a major impediment to
economic growth in Zambia.

(b) Reform

Since assuming power in 1991, the MMD government has committed itself to reform of maize
pricing and marketing, including removal of international trade restrictions. However, reversing the
long history of distortions is complex and challenging. Replacing centrally-controlled structures with
decentralized ones is a dauing task. While progress has been far from smooth, some significant
changes have occurred. Most important are the official dissolution of pan-territorial and pan-seasonal
pricing, the elimination of seed and fertilizer subsidies, and the decentralization of maize marketing
and processing. Proliferation of hamemills and the development of unrecorded maize marketing are
evidence of movement toward a more flexible and competitive system. A concerted effort is still,
however, needed to create macroeconomic and institutonal conditions for a decentralized marketing
system. Many vestiges of the old system remain, and many consumers and producers continue to act
as if the old system wfll survive.

The refonns should help enable poverty reduction by promoting growth in smallholder
agriculture, and (through improvements in the efficiency of the marketing system) lower prices to
conumers in the medium-term. However, transition to a new system potentially increases the short-
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term vulnerability of two important groups of poor: Low income maize consumers, and high cost (in
terms of location and transport costs) small-scale producers.' The impact of reforms on maize
production and marketing during the 1992193 and 1993/94 seasons will be discussed briefly, with
attention focused on these vulnerable groups.

(i) Maize Prices and Markets

Reforms scheduled for 1991/92 were postponed due to a severe drought. Record levels of
emergency aid were required to avert a national disaster. Significant quantities of food aid were still
available when the 1992/93 maize harvest commnenced in May 1993. Farmers and potential traders
awaited a market signal to detenmine a price for the newly harvested maize. However, private agents
(farmers and traders) did not respond to public proclamations of an open market system. A price
signal from Government was anxiously awaited.

In June 1993, Government responded by announcing a pan-territorial "floor"" price of
K5,000/bag. At the same time it was indicated that the into-mill price should not exceed K6,500/bag
if the millers provided transport (K7,000 if delivered to the mill). In addition, several "principal
buying agents" of maize were designated.20

A KIS billion credit at commercial interest rates was released by Government for maize
purchase by principal agents. It was expected that the K15 billion would cover the purchase of 3
million bags for the strategic reserve. The arrangements with the agents were, however, unclear as
the agents proceeded to purchase quantities far above the requirements for the strategic reserves.

The rationale behind engaging the lending institutions, which had hitherto not participated in
maize marketing, was to help them recover the input credit given and guaranteed by Government (a
total of approximately K18 billion, including K6 billion in interest payments). It was envisaged that
the finance for the remaing maize marketing would come from private sources and banks. The
failure, however, to control inflation in the beginning of the year and the subsequent efforts to suck up
excess liquidity with treasury bills earmng high interest rates meant that most private traders, and
some of the principal buying agents, preferred to invest in treasury bills rather than purchase maize.2'

"8See results of the household model in Secdon V.

191n the public debate the term "floor" price was used. It was, however, not a real floor price as
Government was not obliged to buy all maize at that price. It was intended to be the Government
purchasing price, i.e., the price that Government was willing to pay for the maize that it wished to
procure for the strategic reserve. The public perception was, however, that it was the pan-territorial floor
price.

20The major principal maize buying agents were government-supported agicultural lending
institutions-ZCF/IFS, CUSA, and LIMA Bank.

211t has been estimated tbat the anlized compounded interest rates of 328 day treasury bills went
as high as 700 percent in July 1993 falling towards the end of the year.
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The floor price and arrangements with principal buying agents caused confusion, as farmers,
conditioned by many years of Government price setting and control over marketing, regarded this as
continuation of the old policies. Thus, maize price formation in the 1992/93 season was greatly
influenced by the announced official floor price. About three-fourths of recorded maize purchases
were made by the principal buying agents (see Table IV. 1).

The floor price and government arrangernents with principal buying agents also effectively
limited the possibilities of private traders, who found it hard to cover costs and still earn a profit.
Traders feared continued government intervention in price setting to protect urban consumers.
Likewise it meant that the principal agents found it very hard to cover transport and handling costs as
they faced the same problems. Trading agents were engaged to cover designated areas and were
provided with authority to make purchases and bring the maize to the depots. A commission of
K950/bag was offered to the trading agents to induce them to service high-transport cost areas.
Registered traders ("other agents") purchased little maize from farmers in the outlying provinces of
Luapula, Northern, Northwestern, and Western (Table IV.1).

By the end of October 1993, the principal buying agents had made payments of K15 billion,
but fanners were still owed about K22 billion. Government introduced promissory notes to cover the
debts owed to famers. The notes earned 125 percent annual interest rate from October 15, 1993 to
February 15, 1994 and were, in theory, negotiable. In practice, the promissory notes were not very
negotiable. Most farmers did receive payment shortly after February 15, although as of mid-April
1994, not all the notes had been discounted.

At the K5,000 floor price, which in many cases was taken to be a pan-territorial price set by
govermnent, maize producer prices in September and October 1993 represented a fall in real prices
from prior years (see Table IV.2). The K5,000 price brought the real producer price roughly back
to its 1989 level. At the same time, the real price of fertilizer increased significanly since 1992.
Therefore, based on prices in September and October 1993, the rural/urban terms of trade did not
Improve over the last year.

As can be seen from Table IV.3, producer prices diverged from the floor price of X5,000
during 1993. Several factors influenced the disparity of producer prices through the 1993 marketing
period. Regional differences based on transport costs impacted outlying maize-surplus areas. For
example, parts of Eastem province reported sales at prices lower than K5,000/bag. However, the
failure of efFective market reforms were a factor causing some frmers to receive low prices. Some
farmers were willing to sell at loss-maiEng prices in order to obtain cash. Lack of payment from the
buying agents left many farmers constrained by cash needs for inputs and essential goods. Only
members of the principal trading organizations (e.g., customers of or borrowers from the banks) were
allowed to sell to the principal traders. The smaller, poorer farms sell their maize to members who,
in turn, charge a commission for this service. Under such circumstances, the real price received by
smallholders has been lower than the official "floor" price.
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Table IV.1. Estimated Production and Recorded Maize Marketing 1992/93 (thousands of 90 kg bags).

Province of Purchased by Purchased by Total Market Purchases as
Forecast Total Prod. Principal Agents Other Agents Marketed Forecast % Forecast

Central 4406 1702 517 2219 3406 65%

Copperbelt 882 248 339 587 640 92%

Eastern 3771 1423 380 1803 1215 148%

Luapula 419 184 22 206 300 69%

Lusaka 952 646 388 1034 638 162%

Northern 1336 643 38 681 905 75%

Northwestern 326 158 0 158 181 87%

Southern 5140 1616 74 1690 2813 60%

Western 520 188 37 224 232 97%

Total 17752 6808 1795 8603 10330 83%

Souce: Preliminary crop forecast, CSO, Feb. 1994.

Table IV.2. Real Producer Price of Maize.

Maize Producer
Year Price (90 kg) CPI Real Price

1985 28.32 100 28.32

1986 55.00 154.8 35.53

1987 78.00 227.6 34.27

1988 80.00 320.6 24.95

1989 125.00 800.4 15.62

1990 284.20 1,677.2 16.94

1991 800.00 3,243.0 24.67

1992 3,000.00 9,448.5 31.75

1993
(September) 5,000.00 33,449.3 14.95

1994
(February) 9,500.00 38,157.5 24.90

Source: Consumer Index, CSO, (Feb. 1994) p. 21.
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Table IV.3. High and Low Reported At-Depot Price 90kg Maize, Various Dates (1993).

May 31 June 30 July 26 August 30 September 27 October 18 October 25

High 5000 6733 7500 7000 7000 7000 7500

Low 4500 3750 3500 3300 3500 3600 3600

Source: Agricultural Market Information, MAFF.

in addition to spatial differences in maize producer prices, there have been seasonal
differences. Maize producer prices averaged about K5-6,000/bag from September to November 1993.
They increased by about 25 percent in December as most maize had already been collected from
farmers, and principal agents started selling maize to millers. The producer price of maize stayed at
about K9-10,000/bag from Decemnber through April 1994. The nominal increases in maize producer
prices since November do not, in general, cover the storage costs and interest charges owed by
principal buying agents. One reason that maize producer prices have not increased to reflect these
costs are imports of maize from Zimbabwe.'

The principal buying agents are still (in April 1994) negotiating the price at which they will
transfer ownership of some 3 million bags of maize earmarked for the strategic reserve. These agents
are suffering a liquidity problem and potential financial crisis as they attempt to cover all the
purchase, trasport and hauling, storage (and most importantly) interest charges on the 1992/93 maize
harvest (while also dealing with low recovery rates of input loans).

Of the total estimated production of 17.7 million bags for 1992/93 it was estimated that 7.4
million would be retained for home consumption while 10.3 million would be marketed. Actual
marketed maize is only about 83 percent of forecasted quantities (see Table IV. 1). While purchases
by the principal agents are recorded, trade going through other channels is unknown. It could,
however, be a substantl part of the 1993 harvest as the recorded marketed quantities in some
provinces are significantly below the expected level, most notably in Central, Luapula and Southern
provinces. It has been suggested that the reasons for the low marketed output is increased retention
and apparent unwillingness of farmers to sell to buying agents because they are wary of being cheated
and because of the promissory notes. Output from hammermills also increased significantly. Some
export took place, particularly from Eastern and Northern provinces, although the export prices are
not favorable with the relatively high value of the Kwacha.

Exr. The forecasted 1992/93 harvest exceeded domestic consumption needs, and some
exports were expected. An export quota of 2 million bags was introduced and licenses were issued on
first come first served basis. However, fewer than 500,000 bags of official exports were recorded.
There is, however, unrecorded cross border trade, especially to Zaire and Malawi. Two reasons why
official exports have been sluggish are:

22Some argue that Zimbabwe is subsidizing these exports to Zambia.
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(a) the appreciation of the Kwacha made Zambian maize uncompetitive. This
unexpected development has become a problem for traders who paid high
prices for maize and were unable to dispose of it and at the same time faced
high real interest rates with which to fnance their inventory.

(b) the lifting of restrictions did not permeate the official system, so the export
licensing de facto was not freely granted.

(ii) Maize Consumption

Demand. The major markets for maize and mealie meal are in the provincial towns and the
towns in the line-of-rail provinces, mainly Lusaka and Copperbelt. They account for over 63 percent
of marketed maize consumption. Thus, a considerable portion of the maize harvest must be moved
fom rural to urban areas.

The real consumner price of mealie meal has more than doubled since December 1991, the
st of liberalization (Table IV.4). With the recent price increases for mealie meal and the continuing
falling purchasing power of the population, the demand for mealie meal is declining. The real price
in Lusaka has exhibited some month-to-month variability, however, it has stayed more or less
constant since September 1992. These mealie meal prices are averages for 25kg bags sold in
Lusaka, and do not necessarily reflect prices paid"by poor consumers. There is an increasing trend in
the poorer compounds to buy less than the standard 25kg bag. Traders sell portions as small as 100 to
200 grams raising the price considerably.23

In addition to seasonal variability, there have been noticeable differences in mealie maize
prices between provinces. These differences are highlighted in Table IV.3. As can be observed, the
lowest mealie meal prices were in Chipata, located in the maize-surplus Eastern proviIce. Highest
mealie meal prices were in Mongu and Solwezi, the outlying maize-deficit Western and Northwestern
provinces, respectively. Thus, the market is working, but poor residents of Mongu and Solwezi are
negatively impacted by the higher mealie meal prices.

Fcessing. Hammermill operators are experiencing an increase in throughput as traders and
consumers buy maize directly from famers or at market and use hammermills for processing. An
estimated 75-85 percent of rural consumption of mealie meal goes through the hammermills and a
substantial part of the urban consumption does too. The exact market share between large-seale mills
and the hammermills is not known, but at present, it is estimated that the former are running well
below capacity (approximately 30 percen as opposed to the normal 60-70 percent). Although there
may have been a decline in total consumption of mealie meal the hammermills are increasing their
market share.

Despite becoming more competitive and introducing more flexible packaging, some large-scale
mills have a hard time competing with the hammermills. Large-scale mills are at a cost disadvantage
because ftey have outdated capital-intensive plants, whereas the hammermills minimize

%In Kamanga compound in Lusaka, the )-ice of a 25kg bag, if split up in smaller portions, can fetch
up to double its original purchase price. Thus, some poor consumers must pay twice the reported average
price of mealie meal.
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Table IVA. Maize Meal Prices: Roller Meal (25kg) Average Urban Retail Price.

Price CPI (1985 = 100) Real Price

March 1988 14.85 205.3 7.23

March 1989 41.00 440.8 9.30

September 1989 82.30 859.2 9.58

March 1990 82.30 1,145.4 7.19

June 1991 158.00 3,056.2 5.17

December 1991 207.00 4,941.6 4.19

March 1992 464.28 7,429.4 6.25

June 1992 760.00 8,968.3 8.47

September 1992 1,371.00 10,923.7 12.55

December 1992 1,629.00 14,388.2 11.32

March 1993 2,023.00 19,487.9 10.38

June 1993 (Lusaka) 3,350.00 27,937.1 11.99

Sqepmber 1993 3,500.00 33,449.3 10.46

February 1994 4,700.00 38,157.5 12.32

Source: Consmner Price Statistics, June 1990 (CSO), Consumer Price News First
Quarter 1993 (CSO) Index Numbers, World Bank, October 1993.

Table IV.5. Mealie Meal Retail Prices in Selected Areas (Kwacha per 25kg
roller meal).

Town Province January 24, 1994 February 23, 1994

Chipata Easten 3000 3350

Choma Southern 4200 4500

Kabwe Central 3850 4500

Kasama Northern 3325 4500

Kitwe Copperbet 4600 4400

Lusaka Lusaka 4200 4700

Mongu Western 5100 5225

Solwezi Northwesten 3150 5000

Source: Food Security Bulledn January-February 1994, published by the
Zambia Famine Early Warning System.
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overheads and are more labor intensive. The large-scale mills are part of the formal economy, and
provide higher wages and benefits to their workers than do hanunermills. This is an example of how
lower-paying labor-intensive techniques are replacing capital-intensive higher paying jobs in the
economy. Clearly there are winners and losers from such changes.

Because of their cost advantages, hanunermills can reduce the price that consumers pay. This
is a clear benefit for poor urban and rural consumers. For example, in October 1993 the price of
25kg of hammermilled meal in Lusaka was between two-thirds to three-fourths the price of roller meal
from large-scale mills.2Y Use of the hammermill option, however, depends on the consumers' access
to grain markets and to hamermills. If substantial transport costs and time are needed for the
consumer to take advantage of hammermills, the savings are lower.

At present, there are 4,700 hannermills in the country and the sector has witnessed a
subsantial growth over the last few years. As part of the National Hannnermill Progranme, the
sector has been supported by Small Industries Development Organization, various NGOs (e.g., Village
Industries Services), and lending institutions (such as ZCF-FS and LIMA Bank).-

There is great variation in the operational efficiency and the profitability of the business,
especially in rural areas where capacity utilization can be low. The structure of the business also
affects efficiency as most mills are so called service mills. They simply accommodate the needs of
residents wanting to have their grain miiled. There are normally no storage facilities on site. The
study by Skonsberg (1994) in Kefa Village confirms the increased use of hammermills. The purchase
of maize for hammermilling has also been identified as a coping strategy for the urban poor.

1993/94 Season. The lingering effects of the not-so-liberalized 1992/93 maize marketing
season are still being felt. Some observations can be made. It seems that less hybrid maize has been
planted by some small farmers without a cash surplus as the promissory notes were not recognized by
itput sellers as valid. Limited availability of hybrid seed and other inputs have contributed to
movement away from hybrid mame. The results from Kefa village in Eastern province are
astounding; no one is growing hybrid maize there anymore as no one could buy inputs with the
promissory notes (Skonsberg, 1994).

Crop forecast data indicate that nationally some crop diversification has taken place (see Table
IV.6.) Plantings of maize decreased, while plantings of altenative food crops such as groundnuts,
sunflower, soybean, sorghum, millet, and mixed beans increased. Most maize plantings took place in
Southern province (Table IV.7.) It is known that many commercial farmers in Southern province
switched from maize to other crops.

'"Although it is possible that the quality of some hammermilled mealie meal is lower than that milled
in large-scale mills.

2'More details on the funding for the National Hammermill Program are provided later in this section.
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Table IV.6. Area Planted in Hectares 1992/93 and 1993/94
(thousands of ha).

Crop 1992/93 1993/94 % Change

Maize 633 555 -12%

Groundnuts 71 104 +46%

Sunflower 39 40 +3%

Soybean 20 32 +60%

Sorghum 47 51 +9%

Millet 53 62 +17%

Mixed Beans 38 42 +11%

Source: Preliminary Crop Forecast, CSO, February 1994.

Table IV.7. Maize Area Planted in Nectares 1992/93 and
1993/94 (thousands of ha).

Province 1992/93 1993/94 % Change

central 113 101 -11%

Copperbelt 30 28 -7%

Eastem 129 130 +.I%

Luapula 15 17 +13%

Lusaka 29 26 -10%

Northem 50 78 +56%

Northwestem 18 21 +17%

Southem 203 119 41%

Wester 46 35 -24%

Total Zambia 633 555 -12%

Source: Preliminary Crop Forecast, CSO, February 1994.

60



1994 Maize Harvest. For the 1993/94 marketing season it is the stated policy of MAFF that
the prices for maize will be left to be determined by the market and that international trade will also
be liberalized. Entering the 1994 maize harvest, Government is considering the following options:

a. no announced floor price;
b. a strategic maize reserve (with maize purchased primarily from outlying areas);
c. leasing of government-owned storage facilities;
d. improved market information services;
e. no restrictiors on maize imports or exports;
f. establishment of a revolving fund to provide liquidity for maize traders; and,
g. establishment of a Food Security Agency to oversee maize pricing and marketing to

prevent supply shortfalls in domestic markets.

The proposed Food Security Agency, charged with preventing supply shortfalls, will be able
to control maize pricing and marketing if it is not carefully structured and monitored. There is a
forecasted maize shortfall for the 1993/94 harvest, due to late planting and drought. By controlling
imports and food stocks, the Food Secrity Agency will be able to influence domestic maize prices.

(iii) Effects of Liberalized Marketing

Conclusions. There is reason to believe that in the longer run the principles behind the maize
pricing and market reforms are sound and that they will probably help reduce poverty. However, the
short-run effects of each component of the changed maize marketing policy are negative on many of
the poor. The execution of maize pricing and market reforms is still a major hurdle that the
government must overcome. There is a persistent lack of confidence in the market. The costs of
mnarket liberalization seem to be outweighing the benefits for nmy poor rural and urban households.
To fully realize these benefits, government must be willing to have more faith in the market and not
intervene at the first sign of distress. Most important, however, is the need to really get the
macroeconomic prices right and bring down real interest rates and inflation.

The short-term measures taken in 1993 to redress the problems described above did not do
much to help the situation for the poorer farmers, but did provide a subsidy of some magnitude to the
better-off farmers. The floor price was supported by only the three principal buying agents, and they
only bought crops from their members. In turn, these (relatively better-off) members then extracted
rent from the other (poorer) farmers in the communities by charging a fee for selling the maize of the
non-members. Even the better-off farmers that did sell their crops were given promissory notes that
were not discountable de facto, and as a result, they were not able to purchase desired quantities of
inputs for the 1993/94 crop. In short, the interventions did litde to help ease the pain of the refonns,
and (like the on-off adjustment policies of the 1980s) the fact that Government wavered on its
commitment to market-oriented policies has created uncertainties about the sustainability of the
reforms.
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There have been some positive effects of liberalization. These include:

(a) the removal of the subsidy to and the monopolistic protection of the large mills
have led to increased use of hammermills and have helped lower the real
consumer price of maize meal during the last year.

(b) some private traders did enter into maize marketing. Uncertainty about
goverment pricing policies, high interest rates, and export restrictions,
however, constrained such market activities.

(c) the official removal of the implicit subsidy inherent in the pan-territorial
pricing and the transport subsidy has led to some diversification away from
hybrid maize; and,

(d) increased on-farm storage by smallholders as more maize is being mnilled in
hammermills. Increased storage should increase household food security and
allow farmers to sell some of their crops later in the season at higher prices.

The negative effects include:

(a) lower cash incomes for the poorest segments of society, the rural poor in
remote provinces. The general lowering of real farm-gate maize prices due to
the market-determination implied by the removal of pan-territorial prices and
the transport subsidy has been compounded in the short run by the credit
squeeze caused by stabilization policies, the lack of competition in maize
trading in rural areas. The fact that the 1993 harvest was a bumper crop also
helped depress maize prices as exports were not liberalized quickly enough
and were hit by the temporary appreciation of the Kwacha in 1993.

(b) increased risk of national maize shortages as diversification out of maize takes
place. This is mainly a political issue of "self-reliance." The economist's
answer would be to create a special fund in foreign exchange to import maize
if a deficit situation should arise.

(c) even though diversification should help in decreasing risks for rural areas, the
fact that prices will now fluctuate with market forces across regions and over
the year will increase vulnerability as information costs increase and farmers
have to begin bargaing under new circumstances.

The most important negative impact of the last marketing year is the widespread perception
that reform of maize pricing and marketing was a failure and that government should once again take
an active role. In many ways the 1993 maize harvest was handled like in the past, with a pan-
territorial "floor price" and marketing agents collecting maize, and restrictions on maize exports.
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Market signals are still quite ambiguous, and the combination of price and non-price
constraints limit the responsiveness of smallholders.26 Many smallholders are continuing to grow
maize with fewer inputs and poorer management techniques, which may actually increase their food
insecurity (and vulnerability). In contrast, farmers with access to technology, credit, extension, and
marketing services have been quicker to shift from maize to alternative crops, where profitable
alternatives exist.

B) Institions

i. Ministry of Agnculture. Food and Fisheries (MAFF)

MAFF has policy responsibility for agriculture and fisheries. There is currently a separate
Ministry of Food Security but its status in the post-drought situation is unclear. A substantial
reorganization of MAFF will be required to meet its reduced, but essential, responsibilities in the
post-liberalization era. Its mission needs to be redefined to serve a market-based economy. This
restructuring of MAFF is awaiting finalizadon of the sectoral program by the Task Force on
Agriculture.

MAFF has managed a large portfolio of donor-assisted projects in recent years. Such
fragmentation has severely burdened its limited technical and management capacities, resulting in
inefficient use of scarce managerial and technical resources, and inadequate prioritization of
development activities in the sector. A consensus is emerging within GRZ and among donors that
fragmented and uncoordinated donor assistance has contnibuted to less than satisfactory results and
poor sector performance. The ASIP currently being prepared should provide the basis for individual
donors to support specific components of a coordinated sector strategy.

A major restructuring effort at MAFF is already underway. In late 1988 a Socio-Economic
Policy Analysis (SEPA) Section was established in the Planning Division. The SEPA group was
established to promote a multi-disciplinary target group perspective in agricultural planning to balance
the economic and agronomic perspectives in the Planning Division. This new perspective is
recogntion of the need to address smallholder agricultural production in the context of household-level
food security. SEPA also brought the issue of gender into the policy arena.

The most comprehensive restructring effort taking place at MAFF is occurrng under the
auspices of the Zambia Agricutulral Research and Extension Project (ZAREP). ZAREP is a major
project that aims at improving the overall effectiveness and efficiency of research and extension, and
to specifically re-orient them to !he needs of smallholders (World Bank, 1992b). ZAREP is supported
by the World Bank, along with NORAD and others. ZAREP led to the establishment, in 1991, of a
National Research Action Plan (RAP) and an Extension Action Plan (EAP).

A substantial reorganization of MAFF will be required to meet its reduced but essential
responsibilities in the post-liberalization era. Restructuring has already begun to orient the ministry
toward its new role as facilitator for agricultural production and marketing in a liberalized economy.

'See Section V on rural household model.

27As witnessed in the Kefa results and as prediced by the household model in Section V.
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ii. Research Isitutions

Most agricultural research in Zambia is conducted by the Research Branch of the Department
of Agriculture, MAPP. Zambia has had an extensive network of agricultural research stations since
the 1960s. There is at least one provincial station and one or more sub-station in each province. As
of 1990, there were 171 scientists in the research service, but only 108 established posts; the balance
has largely been met by donor-funded projects that recruit expatriates. Donor support has accounted
for 30-50 percent of total recurrent and capital expenditure in the Research Branch.

The agricultural research system has produced numerous technologies suitable for adoption by
medium- and large-scale commercial farmers. The crop research system has made considerable
progress in varietal and hybrid development. Higher-yielding varieties of maize, sorghum, soybeans,
and other crops suitable for agro-ecological conditions in Zambia have been developed. In many cases
these technologies were forwarded to smaliholders without addressing their particular constraints and
needs. The result has been suboptimal utilization of such techmologies by smallholders (World Bank,
1992a). Furthermore, the focus on high-yielding, high input technologies, and monocropping has led
to problems of environmental degradation, especially soil acidification. The livestock research system
has focused on exotic breeds and cattle diseases, instead of native breeds. Irrigation research has
developed technologies mainly suitable for adoption by medium- and large-scale farmers.

Appropriate adaptive technologies for smallholders remain a strategic issue that the research
program nust address. Adaptive Research Planning Teams (ARPTs) are based at research stations in
all provinces (except for Southem province, which is planned to be started in the near future). The
ARPTs specifically focus attention on smallholders. The ARPT system, which is based on a fanring
systems approach, was initiated as part of the reorganization of the Research Branch in 1980.
Participatory rural appraisals are used to identify smallholders' objectives, resources, and constraints
based on agronomic, economic, social, and mntritional factors. The ARPT system is currently
examining household food security and mtrition.

Major themes for ARPT include crop diversification, decentalized seed banks in outlying
areas, and low-input crop rotations that maintain soil fertility. These themes are in reaction to the
past emphasis by all agricultural institutions on hybrid maize production. Other priority areas are
labor-saving techniques for staple food production and processing. For example, groundnuts are a
staple food crop that can also be a high-value cash crop if mechanical lifters and improved oil presses
can be introduced. Decentralized seed banks, low input crops, and labor-saving technologies for
staple food production and processing can help households achieve improved food security and
nutrition.

The Animal Drought Power Program has developed tillage, harvesting, and transport
technologies that are being tested in conjunction with ARPT. Animal traction shows promise as a
labor-saving device in areas and among farming systems where it is appropriate. Applied research
into animal traction technologies for a variety of smallholders is required. In areas of the country
where animal traction is widespread, the issue of animal health is extremely important and requires
more research and investment.

Research is needed on small livestock that can be integrated into existing cropping systems.
Poultry and pigs are complementary to crop production, and can make better use of household labor
(especially in the off-season), provide additional income to finance crop production, make use of
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Sorghum and Milet: Bilding on Tradition

Sorghum and millet are traditional food staple crops in Zambia. Since
they are more drought tolerant than maize, they have been promoted in crop
diversification strategies. However, a sorghum and millet development strategy
need not be based solely on this perception of drought tolerance. These crops
are versatile and can be used for food, feed, and beer. Research is needed into
using these crops as substitutes for other grains such as maize and wheat.

Most sorghum and millet is either retained by households or marketed in
unofficial markets (often used as a barter good). Formal markets and improved
technologies are needed to provide a steady supply of sorghum and millet to
industrial producers. Technologies exist for smallholders and larger commercial
farmers. However, only smallholders that are currently food and income secure,
and located closer to urban and industrial centers, are in a position to adopt the
new technologies.

Some of the largest commercial farmers around Lusaka already grow
improved sorghm varieties. These farmers tend to have livestock operations
and food processing capacities that allow them to vertically integrate and reap
maximwm benefits from this "traditional" crop. In some cases larger commercial
farmers implement out-grower schemes with smallholders to produce sorghum.
In these schemes, land preparation, seed, fertilizer, credit, and guaranteed
markets are provided to smallholders. This type of a contractual arrangement is
an example of how private economic agents can provide services traditionally
provided (inefficiently) by the public sector.

(Drawn from Rohrbach and Mwila.)

surplus crop production, and improve household nutrition. Farming systems that integrate food
security and nutrition, soil conservation and fertility, livestock production, and fuelwood and water
issues are needed.

Market liberalization will probably lead to increased on-farm storage of food staples in rural
areas. The Food Storage and Conservation Program has developed low cost structures for safe on-
farm storage. More research is needed in this area, especially in conjunction with food processing.
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iii. Extension Institutions

Extension activities are the responsibility of the Extension Branch of the Department of
Agriculture, MAFF. In 1978, Zambia initiated an extension approach similar to the Training and
Visit (T&V) system. The T&V system has only been partially introduced because of funding
problems. Budgetary cut-backs have left the service with few resources to allow the relatively large
staff to operate effectively. It is estimated that extension reaches only 25 percent of smallholders.
Most disadvantaged farmers are not in touch with extension workers. Of the 2,400 extension staff
only about 5 percent are women.

Zambia has had a wide range of agricultural development programs and projects involving
extension services as a major component. In recent years, these included four integrated rural
development programs (IRDPs), nine area-based agricultural development projects and ten general
projects. These projects have accounted for about 40-60 percent of the total budget allocation to
extension services. MAFF is now seeking to develop a national, coordinated extension service in line
with its EAP.

The Lima program was introduced to facilitate the adoption of proven technological packages
by smallholders. The program encouraged the use of inputs for the major crops (notably hybrid
maize), on a standard unit of land using standardized measures of seed, fertilizer, and insecticide.
The Lina program did not adequately address the labor constraints faced by smallholders to plant,
weed, and harvest hybrid maize, but was very successful in spreading the adoption of hybrid maize.

In cases where there may be appropriate messages to smanlholders, the ARPT system has had
a major problem communicating results of its research to end users. Part of the problem is due to the
lack of coordination with the extension service. ARPT has limited personnel and needs the
cooperation of the extension service to spread its messages. ARPT messages, however, are not
always compatible with those of the extension service. The extension service has been more closely
linked to the mainstream research system that focuses its efforts on high-input agriculture.
Coordination between ARPTs and the extension service needs to be strengthened to successfully target
smallholders.

iv. Information Institutions

Within MAPF, the Agricultural Marketing and Logistics Information Center is responsible for
collecting information on crop production, including regional crop and input prices, and producing a
weekly report. This information is, in turn, made public. It is expected that the restructured MAFF
will devote considerable resources to providing market and logistics information to both farmers and
traders. Thus, the clientele of the ministry will be expanded to include non-farmers. The restructured
MAFF may also take a broader view of agricultural development in the context of community
development to help farmers learn how to obtain and use information, and deal with market forces in
a liberalized economy.

More attention is being given in MAFF to the interrelationship between agricultural
production, food security, and nutrition. The Household Food Security and Health Monitoring System
is a manifestation of this attention. The latter collects data on food availability and prices, livestock
health, human health and nutritional status, and water quality and availability.
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The National Agricultural Information Service within MAFF operates at provincial and district
levels. In an era of market liberalization, new types of messages about prices and production,
processing, and marketing possibilities is needed. More widespread information can only be achieved
through a dynamic information collection and dissemination effort that is flexible enough to reach all
types of producers.

v. Agicultural Marketing and Input Suoply

As discussed above, the present Government has taken some measures to liberalize grain
marketing. The proposed Food Security Act will abolish Government's general authority to control
the production and pricing of agricultural connodities and will establish a Food Security Agency.
This agency will be prohibited from trading itself, except in relation to the national food reserve and
donated commodities. It will operate a mnarket information system and register traders. This Agency
wIll control all Goverwment-owned storage facilities and will be empowered to lease or sell them to
persons involved in the production, marketing, or processing of agricultural commodities. There is
concern that the proposed Agency will become a de-facto parastatal; care needs to be taken to ensure
that the Agency is conpatible with the stated goal of market liberalization.

Prior to 1989, the National Agricultural Marketing Board (NAMBOARD) marketed most
commodities, especially staple cereals (maize, wheat, rice, sorghum and millet). Marketing of
fertilizers and seeds was dominated by parastatals (NAMBOARD and ZAMSEED), and other
agricultural inputs such as farm chemicals and machinery were marketed by cooperatives. Specialized
parastatals (National Tobacco Company - NATCO, and Lint Company of Zambia - LINTCO)
controlled the marketing of tobacco, cotton, soybeans, and sunflower. Other parastatals handled beef,
milk and pork, although poultry and fish marketing was entirely private. For controlled commodities,
both procurement and sale prices were regulated, and losses to the parastatals were covered by
govermment subsidies. Transport rates were also regulated and subsidized. Subsidies for inputs and
transport costs were a major drain on the GRZ budget. Also, because of the subsidies and losses
absorbed by various parastatal and private businesses, the inputs and processed food such as maize
meal and cooking oil did not consistently reach outlying areas.

In June 1989, NAMBOARD was dissolved and the cooperative system was given the exclusive
right of procuring and selling maize. The cooperatives were to act as buyers of last resort, at
officially guaranteed floor prices, for some other commodities for which marketing had been
liberalized. Nitrogen Chemicals of Zambia retained the monopoly of fertilizer production (25 percent
of the country's requirements), import (commercial and donations) and distribution down to provincial
level. Intra-provincial distribution of fertilizers was left to the cooperative system.

Rural transportation in Zambia is made difficult by low population densities and weak
institutional and financial capacity for road planning and maintenance. Rural transport is deficient
because of poor roads and shortages of vehicles and spares. Poor rural roads and the lack of
appropriate vehicles lead to high transport costs in remote areas. Market liberalization will cause
transport costs to increase in the short-run, placing remote areas at a disadvantage. Increasing
transport costs will affect the crops grown by farmers and the technologies they use. In addition,
there will be greater incentives for local processing of food staple and oil-bearing crops, and searching
for higher-value crops that can cover higher transport costs.
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vi. Land Tenure

Land ownership in Z:ambia is vested in the State. Farmers acquire usufruct rights either under
the leasehold system or under custoomary land tenure. State land in agricultural use is leased mainly to
large-scale commercial farmers for 99 years. Under customary tenure, access to Trust and Reserve
land is granted by the traditional authorities; with the consent of the chief, Govermment can lease this
land to individuals for an initial period of 14 years, which can be extended for up to 100 years.

Customary tenure provides broad access to land. This type of tenure meets the needs of
traditional farming on 1-2 ha, but does not necessarily meet the needs of commercial farmers for
larger fields and the security of tenure and credit collateral. It is necessary to institute a land tenure
system which provides incentives for long term investment in on-farm improvements (e.g. irrigation).

Women's access to land varies from area to area; married women normally receive a separate
field for their own cultivation, while single women theoretically have the right to acquire land for
cultivation also. Even if theoretically available, land accessible to women may be less fertile, more
distant or need clearing. Tradidonal authorities and District Councils often require a married women
to obtain her husband's consent to acquire title to land.

There is a great deal of debate about the appropriate land tenure policy for Zambia. There are
fears that the rural poor might suffer from privatization of tribal land, because wealthier Zambians,
and foreigners could buy up the land. These fears are fueled by the infusion of ex-civil servants to
rural areas and immigrants from Zimbabwe and South Africa who are purchasing State Lands from
private landowners or the government (in the case of abandoned state-farms), and even tribal lands
from chiefs. The relationship between landholding and rural poverty is, as stated in the previous
sections of this report, uncertain. Many of the arguments in favor of tenure reform are based on a
perceived need for more investment to continue the growth of commercial agriculture.

vii. Environment

Changes in agricultural practices in Zambia have led to more permanent methods of
agricultural production, and the subsequent abandoning of shifting cultivation and land fallowing.
Fallowing allowed regrowth of vegetation and was thus a system of soil conservation. Fallow periods
have been reduced or are non-existent, and soil fertility has declined. In addition, use of fertilizer to
maintain fertility has led to acidity problems. The removal of fertilizer subsidies and decontrol of
maize prices should help reduce fertilizer use in areas of high soil acidity and where its application has
marginal impacts on yields.

Clearng land for agricultural production is an important cause of deforestation, since
expansion in land cuttivation has been the major source of agricultural growth. In addition, in many
areas slash-and-bum (chitemene) is practiced. Cutting of forests for fuelwood and charcoal is a major
problem. Since about 90 percent of all Zambians use fuelwood or charcoal, the problem of
deforestation is critical, especialy in rural areas around Lusaka and Copperbelt towns. In Eastern and
Southern provinces overgrazing is also a problem. Despite the abundance of land, continued
deforestation and forest degradation cannot be sustained forever. The problems with deforestation are
most critical in areas with relatively dense population. Thus, there is actually a situation of "induced"
land scarcity in some areas.
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The Supply System for Oxen Equipment

Oxen equipment is generally available in the urban centers of Southern,
Eastern, and Central provinces. in most of the towns there are shops that sell
oxen equipment and spares. Some cooperatives are active in the trade of oxen
equipment and other farm supplies. Whether these shops and institutions are
able to meet peak demands after a good agricultural year is, however,
questionable as stocks are limited. In other provinces the availability of
equipment and spares is much more limited. In provincial capitals there is
usually a shop with a stock of oxen equipment, and a cooperative or project may
provide assistance in the procurement of oxen equipment.

A more detailed look into the types of oxen equipment available at retail
outlets reveals qualitative shortcomings in the supply systeir.. First, the range of
equipment is often linmted to plows and cultivators, whereas farmers may require
additional types of equipment like ridgers, harrows, and planters. Second, the
equipment is generally of one brand, and the brands available in the shops vary
from year to year. This leaves farmers with no opportnity to select the most
suitable design, and difference sin designs of brands are substantial. The change
of brands available over the years leads to problems with the availability of
spares.

Within the various types of oxen equipment a distinction must be made
between equipment like plows, cultivators, harrows, and ridgers on the one
hand, and ox-carts on the other. The first group of equipment is almost
exclusively produced by large manufacturers and sold through traders and
insiutions in the formal sector. Ox-carts are produced by larger anuactrers
as well as small-scale manufacturers encounter serious difficulties in obtaining
suitable wheels, hubs, and axles. Therefore, it would be very beneficial if the
formal oxen equipment supply system would include the supply of these
components. This would enable local nanufacturers and craftsmen to meet the
widespread demand for ox-carts by farmers.

(Drawn from Moll and Kahokola.)

A National Environmental Action Plan (NEAP) and an Environmental Support Project (ESP)
to implement the NEAP are currenly under consideration. It is expected that ASIP will be closely
coordinated with NEAP/ESP. Under ASIP the expansion of cultivated area will mostly take place
through the rehabilitation of existing under-utilized or abandoned farmland rather than through an
expansion of agriculture on virgin land. Program activities would emphasize agricultural conservation
practices, and restrict the use of program funds for environmentally sensitive areas.

viii. Agricultmal Credit
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The formal agricultural credtt systemn in Zambia consists of two separate components. One is
operated by the commercial banks (mosdy private) that lend money primarily to medium- and large-
scale commercial farmers and service operators, such as crop processors and truckers. The other is
the publicly-supported smallholder credit system, in which, for the most part agricultural inputs rather
than money are provided to farners. Commercial banks tend to have stricter collateral requirements,
notably the requirement that the borrower possess title to the land or a formal lease. In contrast, the
publicly-supported credit system is much more flexible in setting collateral requirements.

Different collateral requirements also affect the types of loans available to borrowers. Only
seasonal loans for relatively small amounts are granted with flexible collateral requirements, whereas
larger sized medium- and long-term loans are only available with tangible collateral. Thus the
existence or absence of titled land as collateral is more of a constraint with respect to the type of
credit available to smallholders, rather than the avaUlability of credit. The fact that seasonal loans are
provided as inputs rather than cash has two effects: It provides smallholders a set package of
production inputs, and it constrains their ability to adjust to market conditions. Credit is provided
mostly for one crop-maize-and credit programs have helped create and sustain the maize culture.

Two commercial banks have small lending programs to smallholders, but they cover fewer
than 2,500 farmers. In contrast, the three insdtutions oriented towards smallholders serve over
120,000 farmers. Other sources of funds are also important for certain crops, like LINTCO for
cotton (and soybeans) and NATCO in the case of tobacco (and sunflower).

The three major sources of formal credit for small-scale farmers are: a) the parastatal LIMA
Bank, b) the Zambia Cooperative Federation - Financial Services (ZCF-FS), and c) the Credit Union
and Savings Association (CUSA). In recent years, the ZCF-FS program has reached the largest
number of farmers (through the cooperatives), but in very small amounts and for just over one hectare
on average. CUSA also lends a small amount per hectare, but for somewhat larger areas - about 2.4
hectare on average. LIMA Bank tends to lend more per hectare and for larger areas, compared to
ZCF-FS.

Negative interest rates and low repayment rates make loans attractive for individual farmers,
but make financial institutions unsustainable. These rates also result in credit rationing. Rationed
credit has traditionally gone to more prosperous and politically well-connected farmers. Thus, a
major issue in Zambia has been not the cost, but the availability of credit. The movement toward
positive real interest rates will increase the cost of borrowing and probably lead to more attempts at
self-financing and to changing crop mixes and technologies by some smallholders.

A number of legislative changes are proposed to assist the liberalization measures and to
provide a well-defined set of rles for market transactions. Credit legislation is also being promoted
that would allow the lending institutions to register charges against the assets of borrowers. A loan
guaraee program is being considered to encourage banks and other businesses lend to farmers and
traders.

Also, credit for medium- and longer-term loans need to be available to smallholders,
especially to purchase oxen and equipment. Such a credit program will require smallholders to
provide some type of collateral to banks. Alternative methods for providing collateral by smallholders
including land titling and group lending need to be explored.
ix. C2gggmav-es

70



The cooperative movement has a four-tier structure, starting with primary societies at village
or grassroots level. Each lower level in the cooperative structure swns the higher level by owning
shares. Prinay societies are affiliated, through membership. to District Cooperative Unions (DCU)
which, in tum are affiliated, to Provincial Cooperative Unions (PCU). Fmnally, all PCU are affiliated
through nembership to the Zambia Cooperative Federation Limited (ZCF), which is the apex
organization for the movement in Zambia. The Ministry of Cooperatives and Marketing has
historically been used to transform GRZ policies and directives into practice. This Ministry needs to
become more a partner with ZCF and a facilitator-of improved decentralized cooperative organizations
and market systems.

Primay Cooperative Sodeties. There are more than 1,300 registered primary societies with a
membership in excess of 400,000. The main economic activities at this level include:

(a) Grain marketing and storage;
(b) Marketing of agricultural inputs; and,
(c) Provision of services to members such as consumer shops, agro-processing facilities and

agricultural credit.

Distict Cooperatives (DC). There are about 30 registered DCUs. The DCUs were formed
more recently in response to government policies aimed at decentralization of agricultural marketing.
The main activities at this level include:

(a) Crop marketing;
(b) Transport operations;
(c) Sale of equipment and farm requisites; and,
(d) Promotion of cooperative development.

Provincil Cooperative Unions (PCU). Each of the nine provinces has a PCU. Their major
economic activity was to carry out crop marketing but most have diversified into activities such as
haulage and passenger transport operations, motels, farms, etc. The majority are now concentrating
on developing agro-processing facilities.

Mhe Zambia Cooperative Federation limited (ZCI9. ZCF, the apex body, is essentially a
service organization in relation to its member cooperatives. It has received considerable external
support from donors and it has developed as a provider of specialized services, through its subsidiary
companies.

There has been unbalanced development within the cooperative system. The Primary
Cooperative Societies have the weakest resource bases and management capabilities. The PCUs have
been the focal point for most economic activities. The PCUs are better managed and receive most of
the Government and donor development effort and support.

Like other agricultural institutons, the role of ZCF and other tiers of the cooperatve structure
will undergo a transformation to integrate into a market economy. Primary Cooperative Unions need
to shoulder much more responsibility as the economy evolves from centralized to decentralized market
fimctions. Also, to efficiently deal with market liberalization, more small cooperatives (or groul -)
must be formed to pool resources to reduce transactions costs. By reducing transaction costs, support
services can be provided to more households at lower private and public costs. ZCF, especially
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Agricultmal Credit: L1DA Bank

In 1992/93 there were 43,000 customers, mostly for seasonal loans (K5 billion was disbursed).
About 90 percent of the customers were small-scale (1-2 ha) and 10 percent medium scale (2-5 ha).
Loan applications are receved by June 30 and processed from June to November.

Problems facng the LIMA Bank include:

1. Not enough account officers to process loans. One loan officer appraises about 3,000
loans.

2. Long distances traveled to lead and monitor loans.
3. Poor recovery rates. Historically, loan recovery rates have averaged about 40 percent.

Once a farmer defaults, he/she is not allowed to apply for a new loan from LIMA Bank.
4. LIMA Bank receives funds from Government which, in turn, dictates the rate of interest to

be charged on loans. In 1992/93 the interest rate was set at 48 percent/year, despite
inflation rates of over 100 percent.

S. Deficient management information systems (MIS). LIMA Bank really has no idea about
the performae of its loan portfolio because the MIS is a mess. Audited accounts are four
years behind.

Because of high transaction costs, poor recovery rates, and negative interest rates, LIMA Bank
depends on Government contributions to replenish its coffers. However, because of the poor MIS,
the extent of the problems are not really known.

Although LIMA Bank is not a sustainable insttuton, as a provider of cheap credit it is very
popular among farmers. In 1992/93 there were 72,000 loan applications and 43,000 loans. For
the 1993/94 season there were 130,000 applications.

Government is trying to direct donor-provided seed and fertlizer to LIMA Bank to lend in-
lind to farmers. The bank is already accepting payment in-kind for past loans. This is
compounding LIMA Bank's poor financial position, as it must absorb the cost of handling (i.e.,
ransportng and storing) maize and other crops.

Plans for the Future:

The new anag director has previous experience in commercial banks. His vision for
LIMA Bank is to resuure it so that it can operate on a commercial basis. The lending program
must be operated on a commercial basis, with cost recovery for adminirative costs, sound loan
appra techniques and aggressive recovery of loans, flexible interest rates that guarantee
borrowers pay real interest on loans. Obviously a sound management information system is
rqied.

This ciaizaton would change the target of LIMA Bank's lending. Small loans are
cosly, and hard to monitor. Thus, there would be a bias against small-scale farmers trying to
obtain individual loans. There would be a bias towards groups of farmers that receive and
guarantee loans as a group, and towards medium-scale farmers. A major effort by agricultural
institutions and donors to help smallholders (especially resource-poor smallholders in remote areas)
organize into groups is needed.

through DCUs, needs to help small groups organize into cooperatives.
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x. Rural Industn

There is increased awareness in Zambia that the lack of non-agricultural economic activities
has exacerbated the rural poverty problem. Problems include the high cost in time and human energy
that women devote to hand processing of staple foods, the food insecurity that results from selling
staple foods to centralized buyers and then purchasing processed meal, the lack of activities linked to
agricultural production that can provide income generation in rural areas, the lack of consumer goods
that can provide incentives for households to produce larger marketable surpluses using improved
inputs and technologies and infrastructure, and the lack of production, repair, and maintenance
facilities for farm implements. Much of the non-agricultural activities that exist in rural areas are
related to food processing, especially the milling of staple foods. There has been considerable effort
to stimulate ecor.nmic activity in rural areas based on food processing, notably hammermills.

The lack of rural industry is due to several factors. Most important are the historical
centralization of industrial, financial, and administrative activities in urban areas, and the low-level of
technology and small amounts of marketable surpluses generated by smallholders. Another constraint
to rural industry is the lack of credit. There is no tradition of commercial loans for non-agricultural
activities. Many new enterprises have the potential to be financially solvent, but access to short- and
medium-term credit is a mnajor constraint. Other constraints to rural industrialization in Zambia are
the lack of electricity and infrastructure.

The Small Industry Development Organization (SIDO), a Government-funded agency,
promotes small-scale industry throughout Zambia. SIDO's projects provide direct and indirect
benefits for the rural poor. They have increased availability and lower prices of consumption goods,
and new income-generating activities. Village Industry Services (VIS) is an indigenous Zambian NGO
dtat promotes rural development by focusing on labor-intensive cottage- and village-based industries.
VIS, which was established in 1976, is mostly involved in agro-processing enterprises. Since 1990,
USAID-funded Zambia Agribusiness Management Services (ZAMS) has worked together with SIDO,
VIS, and ZCF to provide commercial loans (20 percent down and repayment over two years), and
technical assistance in maintenance and repair (to both owners and mechanics). In addition,
hammermill owners receive training in business principles and are encouraged to expand activities to
include storage, sale of inputs, and the sale of consumer goods. Thus, the hammermill program has
been successful not only in terms of providing milling services, but also because hammermills have
served as a catalyst for other economic actiities. Some hammermill operators also provide credit
facilities. In addition, these centrally-locat6' facilities are used as centers for the distribudon of
information on health.

xi. Local Governments

The Local Administration Act of 1980 was a first step toward improving the capacity to plan
and make decisions at local levels. The Act was, however, inadequate because there was no effective
strategy for implementing its objectives. It also did not explicitly recognize the importance of district
govermnents. The lack of effective local governments is a major constraint to market liberalization.
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National Hammenmlfl Prrgram - A Plan for Rural Revtalization

Hammermills are important for household-level food security in rural areas for several
reasons. First, hammermills can save a considerable amount of time and energy for women.
Hand-pounding of maize is time- and energy-consuming. This time and energy could be used for
food production and caring for children. Second, with hammermills nearby, rural households have
more incentive to store food at home and thereby control their food supply, rather than sell staple
foods and buy processed meal and oil.

Govemment support for hammermills in rural areas began in the raid-1980s, with SIDO,
VIS, and ZCF. At that time Goverment interfered in the selection of individuals or groups that
would receive hammermills and the loan terms (which were highly subsidized).

In the end of 1989, Government officially introduced a National Hammermill Program.
The program was resuscitated with assistance from the Zambia Agri-business Management Services
(ZAMS) Project, funded by USAID. ZAMS provides technical assistance and acts as a facilitator,
and does not lend money. In 1990, there were a few hundred hammermills in rural areas in
Zambia. By 1993, there were about 5,000, of which about two-thirds were in working order.
Prior to ZAMS participation, decisions on site selection for hammermills were largely political,
and loans were highly subsidized. Many of the hammermills needed maintenance and repair.
Since 1990, ZAMS has worked together with SIDO, VIS and ZCF to provide commercial loans
(20 percent down and repayment over two years), and technica assistance in maintenance and
repair (to both owners and mechanics). In addition, hammermill owners receive training in
business principles and are encouraged to expand activities to include storage, sale of inputs, and
sale of consumer goods.

The hammermill program has been successful not only in providing milling services, but
also because the hammermills have served as a catalyst for other economic activities. Some
hammemnill operators provide credit facilities. Also, these centrally-located facilities are used as
ceters for the distribution of information on health and nutrition.

Commercialization and expansion of private enterpnse are critical for rwual development
and poverty alleviation under the new regime of market liberization. ZAMS and VIS are
devoting considerable resources to training workshops that educate individuals and groups in
business and en neuial skills, in addition to technical skills. Teaching rural Zambians
business principles is a major challenge. Training-teaching people how to tplay the free market"
has, thus, been identified as a major objective.

Many of the new hammermdl owners are retired or active civil servants, people with
assets, human capital, and contacs in urban areas. These individuals act as agents of
commercialization. More attention is now being devoted to establishing links between urban
business people and rur ameas to increase the level of commercialization (that is, to decentralize
economic activity from urban centers), and to increase rral-urban linkages.

To provide suitable conditions for a market economy and rural development, local
govenments (preferably at the district level) need to be able to raise revenues from an expanding
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agricultural base. This revenue generation will require technical assistance for local governments to
learn how to function as autonc nous financial units.

Despite symbolic support, central government institutions and donors are more reluctant to
experiment with political decentralization than with economic decentralization. The desire to control,
both by central ministries and donors, is a major impcdiment to adopting rational decentralization
policies enabling district councils to lead development efforts in rual areas (Pudsey, et al.).

C. Donor Support

More than twenty official donor agencies and a large number of NGOs have been involved in
providing either financial or technical support to Zambian agriculture in recent years (see Table IV.8).
Many donors are now awaiting clarification of policies and institutional responsibilities before
committing to major new programs.

The World Bank supports ZAREP, a coffee project in Northern province, and the new
Marketing and Processing Infrastructure Project (detailed in Amnex II). The World Bank is also
supporting the ASIP. UNDP/FAO supports the Early Warning, Extension and Storage projects; the
agricultural extension and storage projects will be extended from Southern province into Eastern and
Western provinces. The World Food Program is supporting an umbrella project to provide a safety
net for vulnerable groups under structural reform (see descrption of Program Against Mal-nutrition in
Annex II). The principal components of the safety net are food-for-work projects, health and nutrition
programs, and micro-projects.

The European Community has provided substantial support in the livestock sector, and also
supports area-based projects in Central and Copperbelt provinces. Major bilateral donors, such as
Sweden, Norway, The Netherlands, and Germany, are continuing to support area-based projects.21
USAID is concentraing its support on policy reform and capacity building.

There have been many projects designed to reduce poverty in rural Zambia. A detailed
summary of these projects is presented in Annex II. Some have been successful and some have not.
A broad overview of past and ongoing projects in Zambia is presented in Table IV.9. The typology
and descriptions found in these tables convey a perspective on the changing nature of projects. Four
types of projects have been identified:

1. Production-Oriented Proiects, aimed at increasing agricultural production in rural areas by
introducing improved inputs and technology. Most projects are related to introducing
hybrid maize producing using fertilizer, with or without oxen;

2. Basic Needs Projects, aimed at providing basic social needs such as education, health,
water, and sanitation;

3. Infrastructure Projects, aimed at providing infrastructure such as roads, bridges, and

28Sweden has projects in outlying areas of Luapula and Eastem provinces, Norway in the Luangwa
Valley, The Netherlands in Western province, and Germany in Gwembe Valley.
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storage sheds are often carried out in conjunction with production-oriented projects; and

4. Emergency Aid Projects, have been provided to rural and urban areas during times of
serious food shortages brought about by drought or other natural disasters, or brought
about by political upheaval.

More than twenty official donor agencies have been involved in providing either financial or
technical support to Zambian agriculture in recent years. Project implementation thus far has been
extrenely disappointing for most externally-funded projects. This disappointment can be attributed to
two major factors: Excessive centralization and fragmentation of donor support.

While there have been new attempts at devolution of responsibility, most government spending
continues to be managed by central ministries, and state, and parastatal agencies, with virtually no
involvement of local populations. Ex-ante control over expenditures and procurement remains largely
centralized. Each donor continues to negotiate special procurement and disbursemnent procedures,
undennining any effort at improving the national fiscal control mechanisms.

Donors have provided generous project support to Zambia's agricultural development.
However, this assistance has not always been used efficiently. Among donors there is a consensus
tht providing project assistance to agriculture has failed to achieve improved agricultural growth.
Donor support to agriculture has been characterized by fragmentation, where each donor has provided
support on a project-by-project basis in isolation from, and sometimes, in competition with other
donors. Donor support has also been poorly coordinated, both among donors and with respect to
Government strategies and priorties. For example, there are over 100 independent donor-funded
projects in agriculture. A major objective of the ASIP will be to coordinate donor-funded projects.

The problem, however, is much broader than just a lack of coordinated activities. The
objectives and standards of the projects often exceed local management and financial capacity.
Projects are therefore staffed with long-term expatrates that contribute little to the development of
local capacity and project sustainability. Lack of capacity at the district level and historical
centralization of service provision has led many donors to conclude that the only effective delivery
mechanisms for their programs are NGOs.

Many NGOs support projects in rural Zambia. These NGOs are heterogeneous, with some
specializing in certain activities and in certain areas. Some of the larger organizations like World
Vision and OXFAM are active in a number of areas in Zambia while smaller NGOs tend to
concentrate their efforts in localized areas. Most, if not all, receive funds and resources either from
large bilateral donors, such as the Nordic countries or multilateral organizations such as UNICEF and
other UN agencies.

NGOs were successfiul at delivering drought relief during 1991/92, and this success has
propelled them into the forefront of discussion about delivery of programs for the poor. Many NGOs
have real presence in the villages and districts, and are thought of as an alternative to Government
institutions in reaching the poo:. Stories of successful micro-project implementation, capacity
building, and local empowerment have helped raise their stature.
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Table IV.8. Funfdt for Projects in Zambia.

Ministry of Agulre Food and FiLeries
A Schedule of Foreign Asanc and GRZ Contribution for the Year 1993

DONOR GRZ TOTAL DONOR

PROJECT TLE DONOR (K) (K) (K) %

tegrated Rura Development Pogranmn SIDA 90.400.000 4,320,000 94.720.000 95

Integrated Rural Develpmet Progamme, NW Provue GZ 40,000.000 8,432,640 48,432,640 83

North Western Province Area Development Project IAD 234,938,000 66,019,200 300,958,200 78

Gwambe Intgted Disict DI-' elopment Project 07Z 40,96,000 44,2f4,720 85,246,720 48

Nationl Ea ly Warming and Census of Agcultre FAO/DUTCH 118,337,000 34,560,000 152,897,000 77

Support to Agri:ult Planning SIDA 44,000,000 34.560.000 78,560,000 56

Gwembe South Develpment Project GOSSNER 37,863,000 48,917,760 86,780.760 44

ZAREP ADF/IDA/NORWAY 1.000,000.000 67,392.000 1,067,392,000 94

coffee (11) Project IDA 73,500,000 6,350.400 79.850.400 92

Palabana Daiy Trahing Instiu BEC 16,109.000 3,067.20D 19.176,200 84

Regional Tset aMTndT omiai Control Pect EEC 444.498.000 103,680,000 548,178,000 81

Animal DLase Control Project W/provlnce DUTCH 41,150,000 21.729,600 62,879,600 65

SADCC Regi. Tste & Tiparwsomiasis Tining Cnr. EEC 785,598,000 25,920.000 811,518,000 97

Livestock Coopeadve Sociey EEC 477,00,000 0 477.000.000 0oo

Soybean Research and Deveklment Project CIDA 32,700,000 10,972,800 43,672.800 75

Adapdve Resa Plg Team SIDA 63,830,000 8,984.640 72,814,640 88

Cropping ResearchPrramme ITA 811,000 9,293,760 9,904,760 6

Cereals Researh Progamne CIDA/SIDA 147,364,000 17.280,00 164,644,000 90

Oil Seeds Reseh Prgamme CIDA 9,693,000 22,025,280 31.718,280 31

Pln Goen. Resomuce Progmme SADCC 1,082,000 9,789.120 10.871,120 10

Root & Tubers Resach Programe SIDA 31,500,000 8,640,000 40,140,000 78

Vegetable Research Programme SIDA 16,625,000 23,328,000 39,953,000 42

Livestock and Pasure Research Pogrmme SIDA 21,525,000 17,280,000 38,805,000 55

Soils ResarchPmme NORAD/IBIAMMEA 48,771.000 25.920,a00 74,691,000 65

Golden Valley Reseach Staon Devel. Pogamme SJDA 196,350,000 17,280,000 213,630,000 92

Vetriary Research UNDP/LAEA 63,816,000 11.476,800 75.292.800 85

Econ. of Tics & Tickbome Disease Control Project FAOIDANNIDA 10D,000,000 0 100,000,000 100

NFDC SIDA 15,500,000 46,656.000 62,156,000 25

Fab Culture Devdopmen Prject DUTCH 19,149,000 4,320,000 23,469.000 82

Fisb Culture Adaptve Reach NORAD 7,099,000 7,688,640 14,787,640 48
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Table IV.8. Funding for Projects in Zambia.

Ministty of Agsiculture Food and Fisheries
A Schedule of Foreign Assise and GRZ Contribution for the Year 1993

DONOR GRZ TOTAL DONOR

PROJBCT TITLE DONOR (K) (K) (K) %

DROUGHT RELIEF

Water Supply-Mlnis*y of EMeSY 2.300,000,00D 0 2,300.000,000 t00

PPM - Minisy of Health 1,000,0S0 0 1.000.000 100

MINISTRY OF AGRIC. POOD & FISH

Maize Ptnchases 15,000,000,000 0 15,0SO.,O0,000 100

Input Crfdit 10,0S0,000.00 0 10.000,000,000 100

Maize HanlIg 3,400,000,0SO 0 3,400.000,00D 10D

ZCF Commsn (Maiz Handling) 300,000,000 0 3.000.000,000 100

Fesrilizer Hadg 110,000,000 0 1,100.000,000 too

TOTAL 1993 DROUGHT BUDGET 34.801.000 0 34,801 .000,000 t00

TOTAL CAPITAL FOR THE SECTOR 41,959,807,000 1,435,035,200 43,394,842,200 97

RECURRENT BUDGET 0 4,030,033,011 4,030,033,011 0

TOTAL 1993 RBCURRENT & CAPITAL BUDGET 0 4,030,033,011 4.030.033.O11 0
CONTROLLED BY THE MINISIRY

TOTAL SECTOR BUDGET 4.989.80,011 5.465.068.211 47,424,875.211 97
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Table IV.9. Typology of Projects.

Who Inidated? Taget Group? Facilitatot Actual Benefiiaries Project Sustaumbility Lessons for Future

Prduedon Donor, NOs, ORZ Some tuget high- Donors, NGOs, GRZ Most vunerable In most cases (I) Provision of
Oriented potntial areas and staff (e.., extension groups are usually not sustainabiity depends support services.

individuals (e.g., services) reached. on viabiity of the Attentior to
emergent farners and Beneficiaries need to non-project support household food
others low-potential draw upon existing system. Historically, security needs.
areas and individuals. labor and food the input supply. (2) Need for: crop

surpluses to credit, and marketing diversification.
participate. The most systems have not been improvements in food
vuLnerable groups effective. processg,. storage.
cannot afford to take and markedng.
the risk of adopting (4) Identify
improved constaints of
technologies. diffemet households

and strategies to
overcome them.

Bsic Needs Donfors, NGOs, GRZ Most target agro- Donors. NGOs, GRZ In principle, all Not sustainable Promote ownership;
ecologkally and staff. persons in the taiget because: Lack of Funding for needed
geographically area are covered. ownership: Facilities construction and
disadvantaged areas. Often vuletable fall into disrepair, maintenance of

goups are limited and lack of Afnding facidities, and staff
fm eaping the for staff; Need for salaries.
benefits. district comrol of

provision of basic
needs.

Inf_astructure Donors. NGOs, Primarily targeted at Donors, NGOs, GRZ Mostly benefit those If well constructed, Need to promote
(lRZ, etc. all persons in target staff. Some capable of benefitting ufrastructure can ownership. Need for

area. Secodary facilitation at the from production- survive with minimal greater district-level
arged at persons district and village oriented projects. repair and and community-level
from other areas who vel, notably with Utban population also mainenance for a participation in the
use roads and food-for-wotk benefts because period of rime. plning.
bidges. Most tlrget projects. For storage lowe mar ting However, when construcdon,

-colglcally and sheds, cooperatives costs. In food-for- poorly built, repaired, mabienance, and
geographically usually serve as the work projects and matined they epair.
disadvantaged areas. major faciitator. aborers benefit. can become ruined in

a relatively short
period of time.

ergency o1erws, NGOs, Several target groups: NGOs, donors, The targeted groups Ng, because the Bottoms-up approach
Aid GRZ, local subsidized food for GRZ's Program to were usually the mobilizaton effort should be fostered.

govanme, citizen abk-bodied aployed Prevent Malnutrition actual beneficiades, brought about by the Tlb poor need to be
groups- persons, food-for- (PPM). There was This effort at drought may not work idenified and

work for unemployed also some province, prventing a disastet duting non-emergency programs designed to
able-bodied persons disuict, and vilage- has been considered a times. Yes, there address their needs.
and free food for leve facilitation. ead success story. was a great deal of Dfferent types of
vulnerable groups that p-u programs should
did not fit into the facilitation from target different

other two groups. village, district, and groups.
proviscal evels.
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There 'vas close coordination of GRZ and NGO activities during drought relief, but since the
end of 1992, there has been virtually no coordination. Absence of coordination continues to create
conditions of overlap and conflicting programs. Effective coordination is especially needed at the
district level, but inadequate local capacity and lack of communication has inhibited such coordination.

Heterogeneity of NGOs along with their sometimes conflicting objectives makes it difficult to
make blanket statements about their capacity to deliver programs effectively. Overall experience with
NGOs does appear to be positive. But NGO successes are often due to their unique approaches,
historical relation to communities, or individual idiosyncracies; replication of programs on a wide
scale is a slow and tedious process. NGOs themselves complain of being overtaxed and too frequently
relied upon by donors.

Effective coordination of NGO and GRZ activities would improve the efficiency of program
delivery. Similar to capacity building in GRZ, training of NGO staff would benefit their
performance. Training needs have been identified as: (1) strategic planning; (2) human resource
development; (3) financial management; (4) project management; and, (5) administrative skills
(Touwen, et al.). Horizontal communication via information exchange groups could broaden the base
of NGO experiences. Conferences and workshops joining different NGO and GRZ agency staffs
might facilitate such communication.

D. Sumary

The policy and institutional environments facing rural Zambians are rigid and inefficient.
These problems have been, to a large extent, responsible for the failure of many of the projects and
reforms that have taken place. The poor condition of rural institutions, combined with deteriorating
infrastructure, means that liberalization and reform has the potential for deteriorating the prospects of
the already vulnerable rural poor. The immediate benefits (changing rural/urban terms of trade) of
adjusmet and liberalization are not likely to favor the rural poor who are physically isolated and, in
addition, have not been served well by existing institutions. The isolated rural poor will undoubtedly
suffer in the short run.

At the same time, the reforms mean that institutional relations are rapidly evolving in response
to changes in the economic, political, and social envFonments. It is important that this evolution be
pushed in the best direction, and that institutions and policies begin to serve the needs and address the
problems of the most vulnerable Zambian groups.

In order to examine more closely the responsiveness of the rural poor to the economic
environment, a household model is developed in the next section. The model helps us understand how
these households will respond given technological, institutional, and social constraints.

81



V) A HOUSEHOLD MODEL

This section of the report consists of four major sub-sections. The first provides an overview
of various characteristics of farming households that are important to the analysis of rural poverty in
Zambia. In the second sub-section a simple linear progranming model (LP) of a rural household is
presented. In describing the model and its components additional characteristics of farming
households are presented. Together, tle description of rural household characteristics and the model
outline the objectives, resources, and constraints of smallholders. The model -includes the effects of
household composition, access to land and technology, and patterns of seasonality as they affect the
availability of household labor and household food security. In the third sub-section model results are
presented. Several scenarios of the model are analyzed. These scenarios provide insights into
smallholder behavior in response to changes in the economic and physical environment. The fourth
sub-section compares some of the model results with conditions prevailing in April 1994.

A) Description of Rural Households

i. Tvnes of Farm Households

The Ministiy of Agriculture, Farming, and Fisheries (MAFF) often uses a four-fold
categorization of farmers.28 Farm households in each category have different characteristics, including
different resource bases and different management objectives. Traditional farmers (76 percent of the
estimated 600,000 farm households) dominate, cultivating up to 2 hectares (ha) using family labor and
simple hand tools, and producing primarily for own-consumption, with occasional marketable surplus.
Lack of regular cash icome for traditional farmers limits the use of purchased inputs. There are some
120,000 small-scale commercial farmers, popularly known as emergentfarmers, (20 percent of farm
households) who cultivate 2 to 10 ha and produce a marketable surplus using oxen power, improved
seeds, and fertilizers. There are also about 25,000 medium-scale (10-40 ha) and about 1,000 large-
scale (above 40 ha) commercial farmers. Medium- and large-scale commercial farmers use oxen or
tractors, hired labor and a broader technological base (including improved seed varieties and livestock
breeds, fertilizers, herbicides, and in some cases irrigation). Some of the characteristics identified by
various sources as distinguishing each farm household type are presented in Table V.1.

As can be observed from Table V. 1, traditional fanners have customarily been thought of as
having limited, if any, links to formal input and output markets. The PS analysis in the previous
section of this report and other studies of rural Zambian poverty indicate, however, that there are
substantial linkages to markets even among the rural poor. As shown in the PS analysis, the majority
of Zambian farmers buy and sell inputs and outputs, and even the poorest farmers plant some hybrid
mane.

2 t here are alternative means of characterizing the structure of farm production. One is the use of
clusters of households rather than a single household as the basic unit describing the social
organization of production (see Drinkwater).
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Table V. 1. Characteristics of Farm Units in Zambia

Medium-Scale
Traditional Bmergent Commercial Large-Scae Commercial

Main stareh staple Sorghum (local) Maize (local, hybrid) Maize Maize
Millet Millet
Maize (local) Sorghum
Cassava Cassava

Food security Low calorie intake, Many net food Genetally food secure Genetatly food secure
seasonal food shortages purchasers, seasonal

food shortages

Main purchased inputs None Ferilizer Pertlizer Fertilizer
Seed Seed Seed
Some pesticide Pesticide Pesticide
Casual labor Herbicide Herbicide
Oxen/tractor Casual/permanent labor Casual/permanent labor

Oxenltractor Oxentmractor

Cash source Occasional food Pood surpluses Producdon of casb crop Production of cash crop
surplus sales Livestock surplus for sale. sutplus for sale,

Fishing livestock and dairy livestock and dairy
Beer products products
Charcoal
Gathered foods

Production of new casb None Some - sunflower, Some - sunflower, Sunflower. soybean,
crops soybean, rice soybean, cotton wheat, tobacco

Labor source Family labor Family Family Permanent and casual
Commuarciprocal Communl Casual wage labor, wage labor

Casual wage labor maybe permanent labor

Fower Souce Hand Hand and oxen Hand and ox Tractor ownership;
ownership; owneship; usualy somedmes also
sometnmes hired hired or sometimes oxen
oxen or even tracts ownership of ttors

Male/female plots Separate and joint plots Separate and joint plots loint plots, maybe some Joint, arely separate
sepaate

Fam size (ha) <2 hectae 2 - 10 bectames iO 40 hcam 40+ becams

Number of farmers 459,000 120,000 25,000 1,000

Sources: Saito; Zambia l)epartment of Agriculture.

Both traditional and emergent farmers can be considered as smaUholders. Smallholders,
accounting for about 96 percent of all farm households, can be found throughout the country. For
analytical purposes, however, it often remains useful to categorize farmers as traditional and
emergent, because there are substantial differences between the groups. The majority of emergent
farmers are located in Southern, Central, Lusaka, Copperbelt, and Eastern provinces. Most farm
households in Northern, Luapula, Northwestem, and Western provinces are categorized as traditional.
The medium- and large-scale commercial farmers are found mainly in agro-ecologically advantaged
areas along the line-of-rail.
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It is not sufficient to divide the farming population into the four broad categories described
above. In fact, this simple typology of farm households only begins to capture the complexity in
social orgarizations of farm production found in Zambia. There are regional differences within each
category. Each type of farm household may grow a different mix of crops, and use different crop
husbandry techniques. Even within the same locality, there will be variations in the size and
composition of households, which means that different households will have access to different
amounts of family labor available for farming. There are also more than 70 ethnic groups spread
throughout rural Zambia, and these groups have different production relations depending on
agroecological zone, livestock-culture, on whether they are organized on a matrilinear or patrilinear
basis, etc. In addition, farm households in remote areas earn cash not only from crop production, but
also from fishing, charcoal, honey, and wild foods such as mushrooms and caterpillars. Local bean
trading and beer brewing are also conunon as cash income sources. All these factors influence use of
technology, seasonality, gender relations, and, ultimately, food security and nutrition.

ii. Access to Land

Zambia has extensive tracts of cultivatable land, however, only about 10 percent of it is
utilized for agricultural production. Six percent of the land is owned by the state and is administered
under statutory law. It is considered to be the best agricultural land. It has the easiest access to
transportation and infrastructure and is found mostly along the line of rail or in urban areas, and is
close to the main markets. Most state land is under 99-year leases to commercial farmers or
companies. Ninety-four percent of the country is traditional or reserve land subject to customary law
(a large proportion of the land is state land subject to statutory law as national forests and national
parks). This land belongs to the community living on it, and traditional chiefs and village headmen
govern its use.

Although no legal restriction on land use exists, women have a difficult time obtaining land
from land authorities. Under the statutory system, in some districts, married women must provide
evidence of their husband's consent to obtain land, while unmarried women are often not
recommended for allocation of land if they do not have children. Under a customary land tenure
system, women may be given some land to cultivate in their new marital home by the husband or
village headman, at the termination of the marriage, either through divorce or death of the husband, in
most cases the use of the land will revert to her in-laws. After years of working on and developing
that piece of land she may have to go back impoverished to her ancestral home (Milimo).

Access to land per se is not a problem in most areas where extensive land is still available for
cultivation and population densities still fairly low. Traditional land tenure systems have functioned
well in an economic enviromnent in which land was relatively plentiful, and the value of particular
pieces of land do not have drastically different values conferred upon them by capital investment or
advantageous location. However, in some areas the availability of good agricultural land close to the
village is limited. Some households have access to ample cultavatable land but may be constrained by
the lack of cleared land (especially female-headed households). Also, there has been some evidence
of declining soil fertility and increased soil acidity (World Bank, 1992a).

In areas vith higher population densities and a better developed transportation network,
however, the traditional forms of tenure may not provide the incentive structures required for
sustinable resource use under more intensive production. Sometimes, increasing rents from
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landholding lead to more competition for land and increased rent seeking by those controlling the
allocation of land. These forces lead to insecurity of tenure. Subsequent pressures on the traditional
tenure system can slow invesUnent in land and lead to less sustainable land management.
Additionally, increased centra government control and reduced power of local leaders has resulted in
non-sustainable use of common property resources such as grazing land, forests and wildlife (World
Bank 1992a, 1993b)4'

iii. Technologies for Smallholders

Rural economic activity in Zambia is almost exclusively linked to agricultural activities;
production, processing, and marketing of crops and livestock predominate. This linkage was
conclusively demonstrated in the analysis of the PS data. There is also some other natural resource-
related economic activity, including fishing, hunting, gathering of wild plants and honey, utilization of
forest products, etc.30 These typas of activities usually do not appear in national accounts and are
missed by most household surveys (including the PS). Such an absence does not mean that the
activities are unimportant.

Most of the agricultural production, processing, and marketing in rural Zambia uses only
human power. Hand-hoe land preparation, hand-pounding of maize, and head-loading to transport
goods are widespread. Most agricultural production requires physical strength. This requirement
limits the income-rning potential of individuals who lack physical strenh. Thus, handicapped,
elderly, infirm, and female-headed households are inevitably at a disadvantage in terms of income-
generating poteni. A healthy and well-nourished mrur labor force is cntical to achievmg high levels
of production. High levels of prodcton are key to achieving food security and to accumulating
saviMs in order to graduate to improved levels of technology.

Using oxen for land preparation and transport saves both time and physical stress on humans,
and can increase agricultural production. Hammermills are a labor-saving technology for food
processing. Hand-pounding of maize (and other staple foods such as sorghum and cassava) is time-
consuming, requiring an average of 2-4 hours of women's time per day (World Bank, 1993a). Much
of this time-cownsuming work is performed by women. Thus, technologies that save these kinds of
labor should benefit women.

The gender division of labor in agriculture and agriculture's low social standing are major
constraints to increased agncultual production. Many of the programs geared at increasing
agricultural production have provided incentives for males to produce cash crops. Th-as, although

'There is a great deal of debate about the appropriate land tenure policy for Zambia. There are
fears that the rural poor might suffer from establishment of formal tenure systems on traditional land.
If a major land reform is undertaken it could have major implications for the poor because land is
their only fixed productive resource; these implications should be considered in the design of such a
reform.

3Annex m gives additional information on tpes and characteristics of farm households, and
conditions facing smaflholder rural households. This infornmation is provided in several case studies.
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females are often the major source of labor in traditional agriculture, programs have been biased
towards income-generating crops and technologies for males. The promotion of hybrid maize as a
cash crop and the introduction of oxen are examples of the technological bias towards males (Keller et
al.).

Technologies used by smallholders depend on the mix and effectiveness of agricultural
research, the flow of information in rural areas, social characteristics, and economic factors, including
farm-gate prices of inputs and outputs, physical availability of inputs, risk, and constraints such as
labor and credit availability.

The transition between traditional and emergent status usually requires support to create more
substantial linkages to the market. This support can come in various forms and using various
institutional arrangements, The popularity of outgrower schemes by LINTCO (cotton and soybean)
and NATCO (tobacco and sunflower) indicates that smalholders are more willing to adopt new
technologies when they are simultaneously provided with requisite inputs on credit, extension services,
and guaranteed markets with payments upon delivery of outputs (Mwaba et al.).

Risk averse traditional farmers usually do not adopt technologies as a package all at once.
Instead they tend to adopt new technologies sequentially based on the availability of relevant inputs,
own resource endowments (e.g., accumuated surpluses stored in food, cash, or livestock), and their
perception of risk. One of the major obstacles to adoption of improved inputs by Zambian
smallholders has been the lack of well-organized input markets, adequate storage, and transportation
facilities (Bezuneh).

iv. Seasonal Patterns in Fannine

Rain-fed crop production predominates in rural Zambia, and labor use in it is highly seasonal.
The pronounced seasonality of agricultural production also means that there are seasonal peaks for
input supplies and marketing of outputs. The inability of the marketing system to provide timely
delivery of inputs, and transport and payment for crops has been a major constraint to increased
agricultural production.

There are peaks of activity during land preparation, planting, fertilizing, and weeding from
November to February, and for harvest and post-harvest from May to July (see Annex HI, Case Study
#2 for Calendar of Activities). There are rains and high tenperatures during November to February,
and a dry, cooler season from May to October. Income and food availability is directly related to the
amount of land in production from November to February. The peak labor months of December and
January are often caled the "hungry months" because many households start to run out of food
supplies during these monhs. Health problems (especially malaria) are also most prevalent during
these hot, wet months. On the other hand, during the dry season there are health problems associated
with the poor quality of water and problems associated with increased demands on household labor
(notably female labor) for water collection, since most rural households do not have access to an all-
year round water source within their community.

Many poor households may be net purchasers of food in bad years but not in years that are
average or better for agriculural production. A common strategy for coping with periods of food
shortage is "piecework', whereby members of food-deficit households provide labor to wealthier
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households in return for food, cash, or inputs.

While the details of the annual cycle and the way affects rural households vary, there are
some broad generalizations can, however, be made. There is generally a peak in expenditures in the
months between November and February when cash outlays for crop inputs combine with high
expenditures on school fees and related costs, purchasing emergency stocks of food, festivals, and
health fees and related costs. The months November to February are also peak months for labor for
crop-related activities. The correspondence of peak labor, food, and cash demands is a major problem
for many rural households.

B) DesCriution of the Aiicltural Houeold Modem

i. Introduction

The following household model highlights some of the objectives, resources, and constraints
facing smallholders in rural Zambia. The model simplifies many of the complex interactions that
characterize household decisionraking. The model's strength is its ability to quantify the relative
importance of the constraints facing the households. Such a quantification will assist in prioritizing
policies designed to alleviate these constraints and reduce poverty.

A simple linear programming (LP) model is used to model household behavior. By
aticulating the objectives, resource requirements and resource constraints facing representative rural
households, we predict their choices (crop production activities) and outcomes (measured by net value
of production and other performance indicators). For the following analysis we use a deterministic
single-period LP model. All of the models' parameters are assumed to be fixed for the duration of the
planming horizon, which is a single year. All farm-level decisions are assumed to be taken at the
begMing of the planning horizon (when land preparation and planting decisions take place). Crop
activides are is divided into monthly periods to reflect the seasonality of crop production and labor
requirements.

The model is highly stylized and, as such, does not exactly represent any single farming
system found in Zambia. It incorporates, however, the critical elements of a broad spectrwn of
faming systems prevalent in several provinces. The data used are based on agro-ecological areas
where local maize and groundnuts (and sorghum) are the major food staples. The model is thus
loosely representative of smallholder households found in medium-rainfall areas of Southern, Central,
Eastern, Lusaka, and Copperbelt provinces.3" Of course there are overlaps between political
boundaries (provinces) and agro-ecological zones. The data used are generalizations taken from
vaious sources, and in some cases extrapolations.

Following Hazell and Norton (Chapter 2), the LP model can be expressed as the maxirmion
of the net value of production from j = 1,...,n activities purchasing i = 1.. .q inputs for these activities,
such that:

3IThis excludes the high-rainfall Northern, Luapula, Northwestern provinces, and low-rainfall
Western province, where cassava and millet are the major food staples.
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max V p3iX3 x 1- E CM Xi

subject to the requirements and constraints for i 1,...,m resources:

% lXj e. bi 

and subject to the non-negativity constraint:

where:

V = the net value of farm production (gross value of production minus cost of purchased inputs),

= the level of the jth farm activity (e.g., hectares of hybrid maize using a given techrilogy and
management practice), and n is the number of possible activities under consideration (e.g.. different
crops using different technologies and management practices),

Pi = the per hectare value from the jth farm output (price times yield),

q = the cost of the P purchased input used for 1 hectare of production of the jl activity,

a = the quantity of Pi resource (e.g., labor) required for one hectare of the jth activity,

b; = the amount of the iP resource available to the farm (e.g., the household's total labor endowment
for a given month).

The solution of the LP model provides information on how changes in resource endowments,
b1, ceange the net value of production, V. If a resource constraint is binding then it is possible to
calculate the shadow price of that scarce resource. The shadow price indicates the value to the
household of an additional unit of the scarce resource. lTus, the shadow price can be considered as
the price the household would be willing to pay for an extra unit of a scarce resource, such as labor.

By examining the shadow prices of the binding constraints, considerable insight can be gained
about the relative importance of different constraints. For example, by creating separate male and
female labor inputs (%) into production of farm outputs (Xj), the relative importance of each type of
labor can be examined. By separating labor requirements by montb, the value of labor inputs during
different times of the year can be computed. The model thus quantifies the value of each constraint.

The general structure of the LP model is presented in Table V.2. More details on the LP
model and data are presented in Annex IV.
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Table V.2. Aggregated Linear Programming Tableau.

Constraints Activities

Crop Production Right-hand
(XI - X,) Input Purchases Side

Objective p.. .p -c.. .-c Maximize

LaborUse A...A < b

Land A...A Unconstrained

In,ut I < -1- 0
Transfers

Notes: The letters represent matrices of coefficients presented earlier. A positive sign indicates
that the activity adds to the row; negative signs signify subtractions.

ii. Obective Function of the Household

It is assumed that two objectives guide smallholders' decision-making behavior. First, it is
assumed that household behavior is governed by a safety-first rule that compels households to produce
a minimum amount of staple foods. Second, it is assumed that, having met the first objective, the
household maximizes net income from crop production activities. The safety-first rule (i.e., food-
security objective) is modelled as a constraint. That is, a constraint is used to "force" the household
to produce enough staple food to feed itself before other crop activities can be selected to maximize
the net value of production. This is explained in more detail below in the discussion of staple foods.
Resource allocation decisions are also subject to seasonal labor constraints. In addition, household
decisions depend on the level of available technology, the amount of available cash and land, and the
availability of input and output narkets (i.e., timeliness of delivery).

iii. Types of Households

For the model it is assumed that traditional households use hand-hoe technology and emergent
households use oxen technology. It is thus possible to use the model to isolate differences in crop
mix, labor allocation, etc. based on use of hand-hoe or oxen technology. Oxen can be used by
emergent households during land preparation, weeding, harvest, and for post-harvest activities. It is
common practice in Zambia for several households to share use of oxen (Moll and Kahokola; Mwape
and Russell). Households with access to oxen are assumed to contribute labor, upkeep costs of the
oxen, and upkeep cost of oxen-related equipment. Oxen activities are thus distinguished from hand-
hoe activities by their higher returns, different labor requirements, and higher input costs.

It is assumed that both types of households depend solely on household labor for crop
production. The household labor endowment for crop production depends on the composition of the
household (i.e., the number of adult equivalent workers), and the gender division of labor within the
household.

89



iv. Composion of the Household

Household composition and gender division of labor have a major influence on both production
and consumption decisions and outcomes. iformation on household composition and gender division
of labor is used to model labor availability and staple food consumption requirements. Details on
labor availability and staple foods are discussed later.

Two broad types of households are portrayed, one male-headed and the other female-headed.
It is assumed that the male-headed household has 6 household members and 3 adult equivalents, 1.5
male and 1.5 female. It is assumed that the female-headed household has 5 household members and 2
adult equivalents, 0.5 male and 1.5 female. It is assumed that available household labor is based on
the number of adult equivalents. The difference between the two types of households is the presence
or absence of one male, and the assumption that in the typical household 3 (2) adult equivalents
provide food and other goods for 6 (5) persons in male(female)-headed households. For purposes of
the household model it is assumed that each household member is a full consumption unit. Thus,
dependency ratios differ among male- and female-headed households. It is assumed that a male-
headed household has one adult equivalent worker per 2 consumption units, and female-headed
household has one adult equivalent worker per 2.5 consumption units.

The number of adult equivalent workers limits the amount of household labor that can be used
for various tasks. The widespread practice of gender-based division of labor creates a further
constraint on labor availability for certain tasks (Due and Mudenda; Kumar, 1993; Saito; Skonsberg,
1989). Household types are differentiated by access to technology, headship, number and composition
of household members and adult equivalents, and the existence or absence of gender division of labor.
The eight household types are presented in Table V.3.

v. ftLe Foods

As mentioned above, smallholders are guided by the safety-first rule, whereby their major
objective is to produce enough food staples to satisfy minimum consumption needs. Various studies in
Zambia indicate that both traditional and emergent households are guided by the safety-first rule (e.g.,
Kumar, 1993; Mwape and Russell; see Annex I).

The minimum amount of staple foods required by a household depends on the total number of
household members, working adults and/or children. It is assumed that the safety-first decision rule
for food staples compels households to grow 200 kg local maize and 20 kg groundnuts per household
memiber (based on 0.5 kg/day maize plus 0.05 kg/day groundnut per household member, plus 10
percent storage losses) (see World Bank, 1993a). This combination of maize and groundnuts provides
a staple diet of carbohydrates and protein. Additional quantities of these staples can also be grown for
sale. If the constraint to grow one or more of these staples is binding, it can be said that the
household is paying an insurance premium to be food secure. On the other hand, local maize and
sorghum are more drought resistant than hybrid maize and sorghum, so the local varieties act as a
form of crop insurance (Rohrbach and Mwila). These costs and benefits of staple food production
require further analysis.32

32This sue is not pursued in this pape., but is an important subject for future research, especially
for ARPTs.
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Table V.3. Types of Households Considered for the Model.

Code Description

I Traditional farmer (hand-hoe cultivation), male-headed, no gender division
of labor, 6 persons, 3 adult equivalents (1.5 male and 1.5 female members)

2 Emergent farmer (oxen cultivation), male-headed, no gender division of
labor, 6 persons, 3 adult equivalents (1.5 male and 1.5 female members)

3 Traditional farmer (hand-hoe cultivation), male-headed, gender division of
labor, 6 persons, 3 adult equivalents (1.5 male and 1.5 female members)

4 Emergent farmer (oxen cultivation) male-headed, gender division of labor, 6
persons, 3 adult equivalents (1.5 male and 1.5 female members)

5 Traditional fanner (band-hoe cultivation), female-headed, no gender division
of labor, 5 persons, 2 adult equivalents (0.5 male, 1.5 female)

6 Emergent farmer (oxen cultivation), female-headed, no gender division of
labor, 5 persons, 2 adult equivalents (0.5 male, 1.5 female)

7 Traditional fanner (hand-hoe cultivation), female-headed, gender division of
labor, 5 persons, 2 adult eqivalents (0.5 male, 1.5 female)

8 Emergent farmer (oxen cultivation), female-headed, gender division of
labor, 5 persons, 2 adult equivalents (0.5 male, 1.5 female)

The safety-first staple food constraint is incorporated into the LP model using the resource
requirements and constrains rows. For example, the local maize food staple constraint is:

a
yAX a bm,

.1-1

where:

yj = the yield per hectare of local maize (where XY is a crop activity for local maize production, of
which there may be several based on different technology and management technique), and

b. = the safety-first local maize requirement (200 kg local maize) x (number of household members).

The shadow price of the safety-first food constraint indicates the opportunity cost (or income
foregone) of not growing a cash crop and using the cash to purchase rather than produce the staple
foods. For the model it is assumed that the purchase and sales price of foods are equal (i.e.,
marketing margins are not included).
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Some crops are considered "women's crops," especially those grown to fulfill the household's
safety-first food security constraint. In many cases males and fenales receive and spend cash received
from crop sales separately (Due and Mudenda; Kumar, 1993; Saito; Skonsberg, 1989). Household
income and expenditures are assumed in the model to be shared, although agricultural tasks are
divided by gender. It is also assumed that males and females make joint decisions about what crops to
grow and what inputs to purchase.33

vi. Labor Availability and its Determinants

Seasonal labor availability depends upon the number of working adults and/or children, the
gender allocation of labor, and the health and nutritional status of the household. Labor availability of
children is not explicitly considered in the model. Children are included in the workforce as adult
equivalents. It is possible to vary monthly labor availability based on different assumptions about
children attending or not attending school during certain months of the year (in Zambia there are
school breaks in November-December, and in April-May, during planting and harvesting periods).

Gender-based allocation of household labor is widespread in rural Zambia (Due and Mudenda;
Kumar, 1993; Saito; Skonsberg, 1994). Men are usually responsible for land clearing and
preparation, working with oxen, and building storage bins. Women are usually responsible for
planting, weeding, keeping animals and birds out of fields, harvesting, and transporting harvested
crops from fields to storage. There is substantial sharing and substitutability of labor, especially in
planting and harvesting of crops (Skonsberg, 1989). To model a gender-based allocation of labor,
male- and female-specific tasks are included, and each household type has a monthly endowment of
male and female labor.

Various crop budgets and labor allocation studies were used to break down labor requirements
for different crop activities by task (land preparation, planting, weeding, fertilizing, guarding,
harvest, and post-harvest), by month, and by gender.34 Thus, for each crop activity, separate male
and female, and total (male plus female) monthly labor requirements were calculated for each crop
activity.35

For the LP model, for each crop activity, X1, there were aJ1 labor days required per hectare for
each month. For households practicing gender-neutral labor allocation, there were i = I to 12 rows of
labor resource requirements, aqXj, and constraints, bi.3 For households practicing gender-specific
labor allocation there were i= 1 to 24 rows of labor resource requirements, and endowments-both

33Modeling of gender-specific income and its control may lead to some additional insights into
household production and consumption behavior. Such modeling, however, is quite complicated and
costly in terms of data and model requirements.

34See case studies in Annex IV for additional details about gender division of labor.

"Not all the of the desired infonration was available, so the gender allocation of labor is quite
stylized. See Annex IV for additional details.

36Where b, = (adult equivalents per household) x (working days/month).
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male and female labor requirements and constraints for each month are considered. The monthly
labor constraints, bi, are calculated based on the number of male and/or female adult equivalents in a
particular household. Thus, labor is accounted for on a monthly basis, and it is assumed that only
household labor is used. The opportunity cost of hiring labor will be analyzed using the shadow price
of (male, female, or gender-neutral) labor for any month with a binding labor constraint for each type
of labor.

The model is used to analyze crop production decisions based on both gender-specific and
gender-neutnal allocations of labor. For the gender-neutral labor allocation it is assumed that male and
female labor are substitutable, Assuming the substitutability of male and female labor, the "cost" of
gender-based labor allocation can be calculated by comparing the value of the objective function
between households with gender-specific vs. gender-neutral labor allocation.

There is also gender-based labor allocation for non-crop production activities. Women devote
considerable labor to processing and preparing foods. Labor requirements for these activities can be
high, especially when hand-pounding is used to prepare nshima. Other tasks carried out by women
include fuelwood and water collection, child care, and cleaning. The labor allocated to these activities
is explicitly considered later in the analysis. By examining the constraints associated with male and
female time, the sensitivity of the solution to varying labor endowments can be measured.

The health and nutritional status of people can also lead to differences between potential and
acal labor availability. Poor health and nutrition reduce the supply of effective labor. Labor for
crop production may also be constrained by labor demands for household-related tasks such as
fuelwood and water collection, and maintenance and repair of the homestead, etc. Labor requirements
for these tasks tend to increase as environmental quality is degraded (e.g., due to deforestation or
drought). Thus environmental degradation can be examined by adjusting monthly labor endowments.
As noted previously, women almost always collect firewood and water. These natral resource
constraints are incorporated into the model by varying the amount of female labor available for crop
production. The impact of changing labor availability due to a number of factors can be, examined
using the model by adjusting the endowments of female labor for various months.

Some activities are not explicitly considered in the model; however, their impact on model
outcomes can often be determined by examining the relevant shadow prices. Activities such as
tending livestock, hunting, and fishing, take time but also can generate food and cash. Labor devoted
to and income generated from these activities are not explicitly considered in the model. Fulfilling
social obligations (e.g., attending church, weddings, and funerals) take time and often incur costs. By
examining the labor constraint shadow prices, the model can be used to impute "costs" associated with
these activities.

It is assumed that each male or female adult equivalent can contribute 20 working days per
month to crop production (see World Bank, 1992b). All non-crop production activities are assumed to
take place during the 10 non-working days per month and/or during non-working hours during the 20
working days per month. Labor allocation studies in Eastern Province (Kanyangwa; Kumar, 1993)
indicate that the seasonal fluctuations in total labor use are due primarily to fluctuations in crop
production. Labor for non-crop activities tends to be fairly stable over the year, totalling less than
one-half of al household labor during peak crop-production months, and increasing to about one-half
during other months.
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vii. Crop Activities and Prices of Outputs and Miputs

The major crops grown by smallholders in medium-rainfall areas of Southern, Central,
Eastern, Lusaka, and Copperbelt provinces are maize, groundnuts, sorghum, sunflower, soybeans,
tobacco, and cotton. Most households also grow some vegetables for relish, either intercropped with
major crops, or separately in a garden. We do not consider tobacco and cotton, and only major crops
are explicitly considered. Intercropping of major crops can be implicitly modelled using linear
combinations of pure stands.37 Crop rotations and fallowing practices are not considered as the model
is representative of a single year.

Various crop production activities, the Xj in the LP modet, cased on differences in seed variety
(local or hybrid), technology (hand-hoe or oxen), management practices (early or late planting, and
one or two weedings) are considered. Each activity has different input and labor requirements, and
produces different yields. Several reports were used to identify the crop activities, yields and labor
requirements, including Caff, Chileshe et al., Ekland, Jha, Tha and Hojjati, Sitwala, Wood, World
Bank (1992b), and MAFF crop budgets. These sources were used to derive yield responses and labor
requirements of different cultural practices. A total of 25 crop production activities are considered,
and are listed in Table V.4.

Average yields and resource requirements are assumed. Also, it is assumed that input
requirements, labor requiments, and yields of different crop activities are the same for male- and
female-headed households (see Spring). Additional information about the crop activides are presented
in Annex IV. r etailed descriptions of the resource requirements (e.g., monthly labor use by task and
by gender, seed and fertilizer use) are available from the authors.

Prices of outputs (crops) and inputs (seed, fertilizer, oxen, marketng costs, etc.) are taken
from crop budgets prepared by the Data Services Unit, Farm Management Section, MAFF, and from
data published by the Agricultural Marketing Information Section. Planning Division, MAFF. These
crop budgets are based on prevailing prices in Lusaa in October 1993. No allowance is made for
seasonal variations and inflation in prices. In addition to the cost of purchased inputs (seed and
fertilizer), variable costs based on yields per hectare, and fixed costs based on a per hectare rate are
included.

Household labor allocation decisions are inexorably linked to the choice of technology and of
management technique. Differences in crop mix, labor allocation, etc. are compared between use of
hand-hoe and oxen technology. It is assumed that emergent households have access to oxen and
traditional households do not. Both emergent and traditional farmers are, however, allowed to choose
between traditional and improved seed varieties (e.g., local vs. hybrid maize), good vs, bad
management practices (early vs. late planting, one vs. two weedings), and whether or not to apply
fertilizer.38

37This assumes that there is no complementarity or competition among inter-cropped crops (i.e.,
single-stand and inter-cropped yields are equal on a per hectare basis). The validity of this assumption
requires further investigation from field trials.

3'As the PS analysis showed, hybrid maize production is widespread, even among the poorest
Zambian households.
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Table V.4. Crop Production Activities

Code Description

LM1 Local maize, hand-hoe, bad management, without fertilizer
LM2 Local maize, hand-hoe, good management, without fertilizer
LM3 Local maize, hand-hoe, good management, with fertilizer
HM4 Hybrid maize, hand-hoe, bad management, with fertilizer
HM5 Hybrid maize, hand-hoe, good management, with. fertilizer
LM6 Local maize, oxen, bad management, without fertilizer
LM7 Local maize, oxen, good management, with fertilizer
HM8 Hybrid maize, oxen, bad management, with fertilizer
HM9 Hybrid maize, oxen, good management, with fertilizer
GRI Groundnut, hand-hoe, good management, without fertilizer
GR2 Groundnut, hand-hoe, bad management, without fertLizer
GR3 Groundnut, oxen, good management, without fertilizer
GR4 Groundnut, oxen, bad management, without fertilizer
SUNM Sunflower, hand-hoe, good management, with fertilizer
SUN2 Sunflower, oxen, good management, with fertilizer
SOY1 Soybean, hand-hoe, good management, with fertilizer
SOY2 Soybean, oxen, good management, with fertilizer
SORI Local sorghum, hand-hoe, bad management, without fertilizer
SOR2 Local sorghum, oxen, bad management, without fertilizer
SOR3 Local sorghum, hand-hoe, good management, without fertilizer
SOR4 Local sorghum, oxen, good management, without fertilizer
SOR5 Hybrid sorghum, hand-hoe, bad management, with fertilizer
SOR6 Hybrid sorghum, oxen, good management, with fertilizer
SOR7 Hybrid sorghum, hand-hoe, bad management, with fertilizer
SOR8 Hybrid sorgum, oxen, good management, with fertilizer

Note: See Annex IV for details.

viii. Institutions and Infrastructure

As ernphasized in Section IV and elsewhere in this report, institutional and infrastructural
factors are critical to understanding the causes and cures of rural poverty in Zambia. In the model,
these constaints are considered implicidy via the types of households, the crop activities, input and
output prices, and the resource requirements and constraints. For example, the existence or absence
of credit is modelled using different assumptions about the cash constraint. The existence of input
supply markets is modelled using different assumptions about input availability as expressed in access
to the technologies and management practices available to households. hifrastructure constraints are
modelled by considering regional differences in input and output prices.
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Timely availability of seed and fertilizer is a function of institutional (effectiveness of
markeg and credit institutions) and infrastructure factors (distance from roads and depots). The
labor required to obtain various inputs and credit is not explicitly included in the model. These
"implicit" costs can be examined and quantified through the shadow prices on the monthly labor
constraints.

ix. Land Availability

Nationally there is abundant agricultural land in Zambia. However, in some areas the
availability of good agricultural land close to the village is limited. Also, there has been some
evidence of declining soil fertility and increased soil acidity. In addition, in some villages, emergent
farmers attempting to increase land in production are forced to use land sc,me distance from the
village. In the model there is no land constraint. Instead, other factors, notably labor, constrain the
amount of land used for crop production. Problems associated with declining soil fertility due to
decreased fallow or increased soil acidity were not taken into consideration, although such a
consideration is straightforwardly handled by adjusting production coefficients. More data are needed
to make such an adjustment with any degree of accuracy.

x. Cash Availability

When making crop production decisions, a major constraint facing households is the amount
of food and cash on hand from the past season (Kumar, 1988). In the absence of credit, food and
csh reserves are essenti for purchasing inputs. The amount of land plowed and planted, the crop
mix, and technology and management practices are closely related to the amount of food, cash, and
liquid assets available at the onset of the rainy season. The amount of food (and cash) available also
affects the health and nutritional status of household members which, in turn, determines the amount
of work that can be performed. Thus household labor availability is determined by both the potential
labor supply and the actual labor supply, with the actual labor supply being influenced by the health
and nutritional status of household members.

The model examines the importance of having sufficient asset- at the onset of the rainy
season, when land preparation and planting decisions take place.3" Initially, it is assuned that the
household has sufficient (i.e., "unlimited") food, cash, and/or liquid assets and can select any of the
available crop production activities, subject to household-specific constaints (such as access to hand-
hoe or oxen technology), safety-first food consraint, labor constraints, etc. In order to measure the
impacts of cash needs for input purchases on production and resource allocation decisions, available
cash is later restricted.

39This focus would allow one to understand the impacts of the 1991/92 drought on crop production
decisions in 1992/93, and the impact of efforts by Government, donors, and NGOs to avert another
disaster in 1993/94, by distributing seed and fertilizer for planting, and food until the next harvest.
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C) Model Results

The previous sub-sections presented descriptions of muI households and the agricultural
household model. As emphasized throughout these sub-sectins, the model, data, and assumptions
simplify and stylize very complex and diverse systems. The siame "warning" applies to the following
sub-section. That is, the results of the baseline model and the vvrious scenarios that are presented
here should be interpreted as rough approximations of reality. The strength of this approach is that
the relative importance of different constraints faced by smallholders can be quantified. We do not
propose that the "optimal farm plans" derived here be used or promoted around Zambia. rather that
the measures of relative importance of each constraint be used as a guide to poverty reduction efforts.

Eight different household types, differentiated by access to technology, headship and number
of members, are examined. These households were described in Table V.3. The 25 crop activities
are listed in Table V.4, and additional information is provided in Annex IV. Several results from the
LP models are presented.

i. Baseline Results

The household model is initially run with a food security constraint, ensuring sufficient own-
production of staple foods. No cash constraints are included at this stage. This version is called the
baseline model. Various constraints are subsequently imposed on the baseline model. The baseline
model results are presented for the various household types in Table V.5. The results of other
scenarios are presented in Tables V.6 to V. 14.

a. Value of Objective Function and Returns per Household Member

The value of the objective function is the net value of crop production (gross value minus the
cost of seed, fertilizer, maintenance of oxen, storage, processing and marketing, and fixed costs). As
seen in Table V.5, total returns and returns on a per-household member basis are highest for the male-
headed households using oxen technology. Female-headed households are worse off for both
technologies and both labor allocation types (gender-specific and gender-neutral) than are male-headed
households. The difference between male- and female-headed households with gender-neutral labor
allocation is due to their different labor endowments. Female-headed households are assumed to have
lower endowments of labor and the same number of dependents.

Oxen technology has the greatest relative impact on returns for ie male-headed households
with gender-specific allocations of labor. Returns to male-headed households increase by 64 and 56
percent for gender-specific and non-gender specific labor allocations respecively when oxen
technologies are introduced. Returns for the female-headed liouseholds increase by 59 and 40 percent
under gender and non-gender specific allocations of labor respectively.

These results indicate that male-headed households are generally better off than female-headed
households because they have more labor at their disposal ind lower dependency ratios. The degree
of inequality between the two household types increases as oxen technology is introduced. Although
female-headed households benefit from oxen, they do not benefit by as much as do male-headed
households.
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The cost to the household of gender-specific labor allocations is significant; in the case of a
traditonal (hand-hoe) technology, female-headed household, gender allocation of labor causes a 60
percent decrease in net returns. Elimiinating the gender division of labor for male-headed households
using hand-hoe technology increases returns per household member by about 23 percent. The gender
allocation penalty is particularly severe for female-headed households, who find shortages of male
labor to be severe constraints on their ability to produce.

b. Value of Staple Foods

Poor households spend a high percentage of total expenditures on staple foods. As can be
observed, the value of staple foods as a percentage of the net value of crop production is high for
female-headed households. This high percentage was identified in the PS analysis and is confirmed
here. Female-headed households consume bttween 33 and 85 percent of the net value of production.
The higher shares do not leave much income for non-food purchases, and alternative sources of
income may be required. Crop production conditions alone make these female-headed households
food insecure.

The value of staple foods accounts for about 52 percent of the net value of crop production for
male-headed households using hand-hoe technology and gender-specific allocation of labor (this share
is similar to the maize share of poor rural households reported in the section on PS results). The
share falls to 31 percent when oxen technology is adopted. Food security improves with the use of
oxen; however, as discussed below, increases in crop production entail additional risks because of the
need to purchase inputs.

In some cases, staple foods are not economical to grow at prevailing prices. However, many
poor rural households do not want to be dependent on outside market forces for these foods, and
ntional or regional-level market prices may not reflect prices households face (including the time and
effort devoted to physically obtaining the staple foods). There may be significant margins between
actual producer and consumer prices, which make paying the "food-security premium" reflected in this
model a rational economic decision by households.

The constraint that households grow enough local maize to satisfy minimum consumption
needs is binding for all households. The food security premiumn varies from a high of K 86 per kg to
a low of K 1.7 per kg for maize for the different models. Male-headed households generally face
higher insurance preaiums. They are probably more likely to purchase staples in the market, since
they could have obtained higher returns if they were not "forced" to grow local maize. Use of oxen
leads to a lower shadow price for the safety-first food constraint, so it is relatively easier to satisfy the
constaint when using oxen. At the same time, producers with oxen technologies prefer to produce
fewer groundnuts than they are required to do. This ease in meeting food security objectives reflects
the findings of past studies. such as the IFPRI studies in Eastern province, that households using oxen
tend to grow even more local maize for home consumption than traditional-technology households
(Celis et al.; Kumar, 1993).
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Table V.5. Results Frotn Baseline Model.

Make-Hoaded Hoi!s,olds Femake-Headed Households
Ggnder-tNeutL JanderESoecifi Gender-Neutral Gender-Snecific

ltem Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

OB FCN (K) Net Value of 283.840 442,746 230,450 377,938 185.918 296,326 115,923 163.677
Producdon

Returns per HH Member (K) 47,310 73,793 38,408 62,990 37.184 59,265 23.185 32,735

% Staple Food Value of OBJ FCN 42 27 51 31 53 33 85 60

Food Seury Const (& Shadow Maie Maize Maize Maie Mabize Maize Maize Maize
Price, KIkg) (16.5) (11.5) (86.5) (5.7) (16.5) (4.2) (16.3) (1.7)

GrdDt Grdnt Grdnt Grdnt
(52.9) (47.7) (112) (15.1)

Cash on Inputs (K) 94,482 249,828 77,677 167,534 61,190 171,311 43,620 74,437

% Cash Inputs of Gross Value of 25 36 25 31 25 37 27 31
Producion

Land (ha) 2.66 4.15 2.25 3.73 1.78 2.71 1.20 1.70

Crops (ha)
LM3 .59 .59 .50 .S0
LM6 1.26 .26
LM7 .49 .41 .31
HMS .15 .34 .01
HM9 1.89 1.90 1.49 .38
GRI .70 .56 .46 .23
GR3 .15 .15 .125 .25
SUNI 1.19 1.10 .82 .47
SUN2 .32 .37
SOR6 .10 .23
SOY2 .86 .05 .69 .40

Reams to and (Klba) 106,707 106,688 102,422 101,324 104,448 109,345 96,603 96,281

Labor (days) 389 383 321 328 260 244 164 166
Total

M 128 139 63 70
P 193 189 101 96
M:F .66 .74 .62 .73

Available Labor (days) 720 720 720 720 480 480 480 480
Total

M 360 360 120 120
F 360 360 360 360

AnnualLabor Utlizaioan(%) S4 53 45 46 54 51 34 35
Total

M 36 39 53 58
F 54 53 28 27
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Table V.5. Results From Baseline Model (Condnued).

Male-Headed Households Female.Headed Households
Gender-Neutral Gnder-Seirfic _ Gender-Neutral Gender-Soefic

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

Labor Consaint by Month, Nov Nov Nov-P Nov-F Nov Nov-M Nov-M
Gender (and Shadow Price) (1888) (809) (8520) (1492) (1888) (10756) (4380)

Dec Dec-F Dec Dec-M
(1012) (3027) (2040) (2885)

Jan Jan-F Jan Jan-M Jan-M
(905) (2621) (905) (2464) (896)

May May May-F May May May-M
(2268) (4666) (8497) (2268) (5743) (8532)

-eturns to Labor (Klday) 730 1156 718 1152 715 1214 707 986

Many farmers in remote rural areas "choose" to plant food staple crops because they lack
access to reliable input and output markets. In such cases the shadow price for the safety-first
constraint reflects marketing margis caused by high transaction costs associated with trasport costs
and uncertait of about markets. The impact of this "remoteness" effect is examined more fully
below.

The model was rerun without the food sewrity constraint in order to examine the effects of
the constraint on model outcomes. The results are presented in Annex Table A.V.1. Comparison of
the main results from the baseline model (Table V.5) and the model without food security constraints
shows that the requrement that households produce staples creates significant costs. Without the
staple food constraint, the male-headed household with gender-neutral labor allocation has net returns
of 7 and 4 percent higher than the baseline model for traditional and emerging technologies,
respectively. The male-headed household that practices gender-specific allocation of labor and uses
hand-hoe (traditional) technologies will see its net returns rise by 20 percent when the food security
constraint is relaxed. The high shadow price on the maie food security constraint in Table V.5
shows that these households are penalized heavily by the requirement that they produce local maize
(which depends, to a large degree, on female labor).

The female-headed gender-neutral labor alocation household has net returns that are 9 and 5
percent higher than in the baseline case. Fewer staple crops are produced following removal of the
food security constraint; small quantities of local maize are produced only in households with gender-
specific labor, and the land that was used to produce local maize is now dedicated to hybrid
production. The economic viability of groundmsts is confirmed as all households continue to produce
this staple. Increased market orientation is observed following removal of the food security constraint
as input purchases increase compared to the baseline model.
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The results from Table A.V.1 conform to expectations. The food security constraint makes
households less integrated into markets, and alters slightly the production patterns of all households.
Small but significant amounts of income are sacrificed in order to produce staples.40

The importance of on-farm storage can be observed in the context of the food security
constraint. As mentioned previously, it was assumed that storage losses made food security
requirements higher than consumption requirements. Improved on-farm storage could lower storage
losses and make more maize and groundnuts available for consumption or sale, or allow the household
to allocate its scarce resources to higher value products.

The production patterns emerging with the food security constraint in place are representative
of those observed in rural 7ambia, and thus the model with the constraint in place is judged to be
more reflective of reality. For this reason, the policy runs described below are conducted with the
food security constraint in place.

c. Value of Cash Invuts

An overwhelmingly positive impact of adopting oxen technology emerges from the analysis.
Returns per household member and household food security improve when oxen technologies are
employed. There are, however, costs and constraints associated with the improved technologies.
Purchasing improved seed, fertilizer, oxen, and marketing the increased yields all require more cash.
Cash may also be needed to hire labor, although labor hiring activities are not included in the model.

The transition from hand-hoe to oxen technologies requires cash. For example, for male-
headed households with gender-specific division of labor, the amount of cash for inputs more than
doubles, from K77,677 to K167,534, with the use of oxen. Thus, households wishing to use oxen
must have cash on hand for input expenses.

The baseline model does not include a cash constraint on households; households are assumed
to have "unlimited" cash resources to fimance input and consumption purchases. Below, the model is
remn with limits placed on the amount of cash available for the purchase of productive inputs. Cash
inputs as a percentage of the gross value of crop production for all households &nd technologies were
between 25-31 percent for this baseline model. Such a measure can be considered as a proxy measure
for exposure to market risk, as use of purchased inputs requires adequate surplus to finance cash
expenditures.

The results here illustrate higher cash needs as improved technologies are adopted. For
households consuming a large share of total crop production, it is difficult to generate own-financing.
Thus, availability of credit may be a key factor determining the adoption of new technology. The
profitability of oxen technologies is quite clear. Adopters of the technology should be able to pay for
credit. The key issue is the avaWabity of short- and medium-term credit, not its cost. In addition,
without access to improved technologies, the demand for credit for production will be minimal. The

4OThe 20 percent increase observed for male-headed households with gender-specific labor
allocations and hand-hoe technologies is large. These households take advantage of the relaxing of the
staple food constraint by increasing land planted and devoting it to hybrid maize production.
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importance of these constraints is more fuly discussed below, when the cash constraint is explicitly
incorporated into the model.

d. land Utilizaton and Cro, Mix

A clear relationship emerges between land under cultivation and technology used. Female-
headed households cultivate the least land. Both female and mnale-headed households increase their
acreage with oxen, and the gender division of labor tends to inhibit acreage increases. Returns to land
were fairly equal among different household types and technologies. Household income is thereby
closely correlated to the amount of land cultivated. By saving labor in land preparation (and other
tasks), households can expand their land under cultivation, and increase their income.

All households, irrespective of technology, grow local maize using best management practices
(early planting, two weedings, and fertilizer). Households using oxen, however, could devote less
land and labor to growing local maize for home consumption. When oxen technology is introduced,
hybrid maize acreage increases, usually at the expense of decreases in sunflower and groundnut
production.

In most cases, households also use best management practices (early planting and two
weedings) for groundnuts. Female-headed households using oxen, however, plant late and weed only
once.4' Besides maize and groundnuts, some other crops enter the solution. Sunflowers (planted in
Jamnary) are planted by households using hand-hoe technology and soybeans (planted in December) by
households using oxen technology. In both cases these crops are planted after the staple crops. In
addition, male- and female-headed households all grow some local sorghum with early plantming and
two weedings.

Groundnuts and sunflowers are cash crops for traditional households. In contrast, hybrid
maize, soybean, and some sorghum and sunflower are grown as cash crops by emergent farmers.
Emergent farmers, thus, tend to have a more diversified crop mix than traditional farmers. The
itroduction of oxen, improved seed varieties, fertilizer, and good management practices allow
households to make better use of their land and labor resources and grow an "improved," and, more
diversified, mix of crops.

e. Labor Utilization and Constraints

Considerably more total labor is used in male- than in female-headed households. This result
is partly due to the extra labor available to male-headed households. The lack of males, especially
during land preparation in November and December is a major constraint for female-headed
households. Due to this shortage of males, females in female-headed households work about one-half

4'In practice, female-headed households often must depend on oxen-hire services from male-
headed households after the latter complete their own land preparation. This results in late planting
by fmle-headed households.
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as much in crop production as women in male-headed households. These households do not have
sufficient labor to prepare the soil for planting and thus all household members are less than fully
occupied in agriculture, except in peak months, such as November, January, and May.

The importance of hiring labor and oxen by women to overcome this constraint is obvious.
Based on the shadow prices of male labor, each extra male workday in November and December adds
between K2,885 and K10,756 to the objective funmtion for the female-headed households operating
under gender-specific allocation of farm tasks. Without gender-specific allocations, these same
households would increase their retums by K1,888 to K2,040 with an added worker day in November
and December. Female-headed households under gender-specific allocations of labor are severely
constrained by the absence of male labor. In October 1993, the going rate for hired labor was
K3S0/day and for oxen K3,500/ha. Thus, female-headed households with cash to pay for hired labor
and oxen can increase the net value of production by hiring these inputs. Because they utilize 28-29
percent of their available annual labor in crop production (compared to 53-58 percent for males),
females in female-headed households with gender allocation of tasks night be able to generate cash
from alternative employment.

In both female- and male-headed households, females work more than males. In households
using oxen technology both male and female labor increase compared to households without oxen
technology, with males assuming a slightly larger share of total household labor. The ability to
cultivate more land area leads to more intensive work on the farm throughout the growing season.
These results are consistent with findings by IFPRI for Eastern Province.

In contrast to female-headed households, male-headed households are constrained by the lack
of female labor. Especially when food security constraints are imposed, male-headed households are
severely constrained by the lack of female labor. Females are mainly responsible for production of
staple foods; male-headed households need female labor to produce these foods. Furthermore, in
male-headed households the utilizaion of female labor is much higher than for female-headed
households.43 The increased demands on female labor in male-headed households can have negative
ntritional impacts on children, because mothers have less time to devote to children (Kumar, 1993).

In all households, both males and females should be interested in labor-saving technologies for
women. Looking at the shadow prices of female labor, each additional workday contributed by
women between November and January, and during harvest in May, has a positive impact on the
household's objective function. Hammermills can increase the amount of female labor for crop
production. Less time processing and preparing food directly frees some labor, and the ability to
provide more frequent meals to the household can also increase the health and nutritional status of the
household.

421n practice, some of the coping strategies employed by poor mral women are piece-work, beer-
making, and trading.

43This result points to an economic justification for polygamy. Polygamy is widely practiced in
rual Zambia (Chileshe, et al.).
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Many reports have discussed labor shortages during land preparation and planting in
November. Such concerns are well-founded. Oxen technology is often suggested as a means of
increasing land under cultivation. In all cases where households use oxen, however, other labor
shortages emerge during weeding, harvest, and post-harvest. In fact, the largest shadow prices on
labor availability are consistently found for the month of May, during harvest. Research is needed to
complement adoption of oxen technology (e.g., labor-saving innovations for activities such as weeding
and harvest).

ii. Azricultural Policies and Scenarios

The model was employed to measure the response of agricultural households to changes in the
economic and physical enviromnent. We examine the impact of available cash, market liberalization,
infrastructure projects, improvements in input supply, changes in natural resource endowments, and
the effects of poor health and nutrition and AIDS on the household. As explained previously, and
amplified once again, the modeling of these scenarios is very simplified and highly stylized.

a. Available Cash

The baseline model contained the assumption that adequate cash (or other liquid assets) was
available to finance the purchase of inputs for crop production. This assumption was used because
most of the input purchases occur shortly after harvest and marketing, when cash may not yet be in
short supply. In order to model the effects of cash shortages, and thus measure the importance of
cash to the model solution, the model was rerun with cash availability constrained. Total cash
vadlable for input purchases was constrained to be 10 percent below the amount needed for input

purchases for each of the runs of the baseline model. The results of the cash-constrained run for the
various households are presented in Table V.6.

Cash availability has a small effect on model results, with net returns failing by less than 2.5
percent in each case (compare Tables V.5 and V.6). When 10 percent less cash is available for input
purchases, returns are virtually unaffected, yet some changes in model results emerge. Most
obviously, cash use for inputs declines (by construction). Even assuming 90 percent availability of the
input expenditures that each household type made under the baseline case, there are substantial retums
to additonal cash. For example, the shadow price for the female-headed gender-neutral household
producing with hand-hoe technology indicates that additional money for inputs will yield a 50 percent
retun. Such returns indicate that demand for credit should be substantial. These results point to the
importance of other liquid assets such as livestock, crop surpluses, and income from non-agricultural
employment.

b. Market Liberalization

The impact of liberalization was examined by modeling changes in relative prices of inputs
and outputs. The demise of the official maize marketing functions of the Government and pan-
territorial and pan-seasonal prices, along with the liberalization of export markets will affect producers
directly. We examine the likely effects by considering the impacts on two stylized groups of
households: Those that are close to final markets, and those isolated from markets (and most of
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Table V.6. Resuts with Cash Constraint Imposed.

Male-Headed Households Pemale-Headed Hauseholds
Gender-Neutral Clender-Snecific Gender-Neutral Gender-Snecific

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

01 FCN (K) Net Value of 282,856 441,237 226,527 373,204 183.407 293.068 113,225 163,000
Production

Returns per HH member (K) 47,143 73,540 37,755 62,201 36,681 58,614 22.645 32.600

% Staple Food Value of 42 27 52 32 54 34 87 60
081 FCN

Food Security Const. (& Maize Maize Maize Maize Maize Maize Grdnt
Shadow Price, K/kg) (15.6) (3.0) (87.7) (40.7) (3) (26) (55)

Ordet Grdnt
(82.9) (86)

Right-band Side for Cash
on Inputs (K) (& Shadow 85,000 225,000 70,000 150,000 55,000 155,000 40,000 67,000
Price of Cash) (.104) (.200) (.511) (.506) (.52S) (.203) (.745) (.115)

% Cash Inputs of Gross 23 34 24 27 23 35 26 29
Value of Producton

Land (ha) 2.69 4.13 2.30 3.67 1.84 2.81 1.17 1.75

crops (Ha)
* MI .13 .11
LM2 .27 .31 .13
LM3 .40 .38 .36 .46
LM6 .54 1.54 .26
LM7 .28 .41 .46
HMS .09 .41 .02 .16
HM9 1.94 1.76 1.07 .29
GRI .70 .51 .45 .24
GR3 .15 .20 .125
GR4 .25
SUNI 1.23 1.11 .77 .37
SOR6 .28 .15 .37 .32
SOY2 .52 .68 .18

Retums to Land (/ha) 105,151 106,837 98,490 101,690 99,678 104,295 96,774 93,143

Iabor (days) 390 381 320 314 250 270 165 170
Total

M 128 136 62 71
F 192 178 103 99
M:F .67 .76 .60 .72

AvaDable Labor (days) 720 720 720 720 480 480 480 480
Total

M 360 360 120 120
F 360 360 360 360

AimualaborUtilizatiotn(9) 54 53 44 43 52 56 34 35
Total

M 36 38 52 59
P 53 49 29 28
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Table V.6. ReSlt with Cub Corai Imposed (Con0iued).

Male-HeSded Households fel_-Hede Hou_eho_
Gender-Neutral Gender-Soecifc Gener-Netral GonderSpecific

bti Hand fije Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

Labor Conuaints by Month
Gend (& Shadow Prce)

Nov Nov Nov-P Nov Nov Nov-M Nov-.N*
(1702) (42) (7959) (3087) (11) (9700) (2238)

Dec DeC Dec-F Dec Dec-M
(812) (1420) (96) (1438) (2605)

lan-F Jan Jan-M Jan-M
(1906) (726) (1242) (866)

eb-F
(1810)

may MIY May-P MaY May MaY-M
(2365) (5317) (7324) (1066) (5374) (10369)

ResmtO Labor (Kday) 725 1158 708 1189 734 1085 686 9S9

the rural poor are isolated as was demonsaed in the analysis of the Priority Survey data). in the
fist case, we expe the prie of tradeable goods to increase relative to prices of non-tradeables. We
thus incre prices of soybeans and sunflowers by 30 percent, prices of maize by 15 pecn, and
prices of inputs by 30 percent.4 Prices of groundnuts and sorghum are assumed to be unchanged.
The results for the remote households are presented in the following sub-section (c, below).

MTe results for the liberalized market scenao are presented in Table V.7.45 All households
benefit from market lilization, with between a 9 and 13 perant increase in the objective function
value over the baseline resuts. There is no signifcant change in the patten of relative returns
between the different household types; male-headed households with gender-specific division of labor
and oxen technologies have their retns increase by 13 percent, and all others increase by 9 or 10
percent. Thus all households types gain by the same proportion following market liberalization.

44Variable costs and fixed costs are also assumed to increase by 30 percent.

45It must be remembered that the model assumes perfact information and equal access to markets.
There is ample evidence, however, that certin households benefit more from market liberalization
than others because of poor access to markets or information. These issues are dealt wvith separately
in other scenados (e.g., remoteness, and input supply). Also, remember that the model allows us to
examine the efbets of liberalization on production, not on consumption. consumer welfare is likely
to be affected in an opposite direction by liberalization, becwuse of increased prices.
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Table V.7. Model Results Under Assumed Impacts of Market Liberalization.'

e Hoo-Headed eods e Households
Geder-Neal Gender-Sugeigf Gendet-eral. GenderNSeult"nc

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

OB PCN (I) Net Value of 316,305 486,020 253.018 426,983 203,136 330,116 127,103 180,607
Producdon

Reuims per HH member (K) 52,718 81,003 42,170 71,164 40,62? 55,019 25,241 36.121

% Staple Fod Value of 40 26 51 30 52 32 85 60
OBJ FCN

Food Securiy ConsL (& Maize Maize Maize Maize Maize Maize Maize Maie
Shadow PrIe, K/W (19.1) (5.1) (80.7) (5.3) (18.8) (4.4) 12.2) (44.8)

Grdnt Grdnt Grdnt
(123.8) (42.7) (111.2)

Casb on Inputs (K) 88,722 319,885 98,814 236,981 74,668 213,170 S4,450 102,033

% Cuh nputs of Gross Value 22 40 28 36 27 39 30 36
of Pduction

Land (ha) 2.73 4.27 2.25 3.78 1.79 2.85 1.20 1.79

Crops (ha)
LM2 .67 .05
LM3 .13 .59 .46 .50
LM6 .40 .13
LM7 .49 .33 .41 .81
-MS .31
-M9 1.68 1.51 1.19
GRI .70 .56 .46 .23
*R3 .15 .15 .125 .125
SUNI 1.24 1.10 .82 .48
SUN2 .76 .86 .41 .27
SOY2 .89 .52 .72 .43

Rturns to Land (K/ha) 111.863 113,822 112,452 -.2.958 113,484 115,830 105,920 100,898

Labor (days) 390 387 320 350 263 253 165 167
Total

M 128 146 62 69
F 192 204 103 98
M:F .67 .72 .60 .70

Available Labor (days) 720 720 720 720 480 480 480 480
TotaW

M 360 360 120 120
P 360 360 360 360

AmwalLabor Utiizadton(%) 54 54 44 49 55 53 34 35
Total

M 36 41 52 58
P 53 57 29 27
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Table V.7. Model Results Under Assumed mpact of Market Liberalization (Continued).'

Mal-Head Households Female-Headed Households
Gender-Neutmal GeerS if Gender-Neutral Gender-Sreific

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 S 6 7 8

labor Constraints by Month.
Gender (& Shadow Price)

Nov Nov-F Nov-F Nov Nov-M Nov-M
(2262) (8107) (2380) (2201) (10266) (4539)

Dec Dec-F Dec Dec-M
(2132) (2075) (3010) (1861)

Jan Jan Jan-F Jan-F Jan Jan Jan-M Jan-M
(1795) (171) (3556) (2130) (1505) (152) (3668) (2910)

May May May-F May May May-M
(1795) (5806) (8053) (1843) (5479) (9201)

Returns to Labor (Ktday) 811 1256 791 1220 772 1305 770 1081

Mai prees increase by 15 percent, and soybean and sunflower pries hwrease by 30 percent. In addition, input prices, and variable and fixed
costs rise by 30 percent.

For all the households except the male-headed using traditional technology and gender-neutral
labor allocations, cash spent on inputS increases following liberalization. The only households for
which input expendit increase by more than 30 percen are the gender-specific allocation
households with oxen. For the other households, expendiures rise by less than the increase in price,
indicating a net decline in the application of physical quantities of purchased inputs. Market exposure
increases even though quantities purchased inputs decrease. The increased dependence on purchased
inputs points to the need for reliable input supply and output markets to support the posidve supply
response generated by market liberalization.

Land use changes slighlby following liberalization. Land planted increases for virtually all of
the households, but only by small percentages. In most cases, there is a predictable shift toward
soybean and sunflowers, but very little change in allocation among the other crops. Returns to land
grow following liberalization. This growth shows that the adjustment program may create increased
incentives for investment in land, and may also provide pressure for more titling programs as land
values may be driven up and as the demand for credit increases. Returns to labor also increase.

The libealization program, as modeled, provides incentives to agricultural production. Even
though input prices are assumed to rise by the same percentages as those of agricultural output, there
is a positive impact on net reurns. Inequalities between households do not seem to grow, and returns
to both male aod female labor increase. Of course, liberalization may have different effects on
different groups of producers depending on emerging input and output markets. Next we model the
results of liberalization in the remote areas of the country.
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c. Remoteness

As noted in several places in this report, remoteness can have a dramatic impact on farm-gate
prices of inputs and outputs. Deficient infrastructure and privatization of the marketing system
combine to create these effects. The impact of remoteness was modeled by decreasing the prices of
tradeable goods relative to non-tradeables, and increasing the prices of inputs. The prices of
sunflower and soybeans are lowered by 30 percent, the price of maize is lowered by 15 percent, while
sorghum and groundnut changes are unchanged. Prices of fertilizer, hybrid seed, and fixed and
variable inputs all rise by 30 percent. The results are presented in Table V.8.

Compared to the baseline model (Table V.5), remote producers are much worse off. Net
returns fall by as much as 22 percent for the male-headed households with oxen technologies and by
up to 24 percent for the female-headed households. The relative income gap between male- and
female-headed housebolds does not change significantly with increased remoteness; male-headed
households continue to have about 50 percent higher income without gender division of labor and
about 100 percent higher if work activities are restricted by gender. The relative increase in income
when using oxen technology falls in the remote areas compared to the baseline model (compare
columns 1:2 and 5:6 for Tables V.5 and V.8). Thus, oxen are less likely to be profitable in remote
areas. The lack of market opportunities act as a disincentive to the use of improved technologies.

As expected, there is an increase in land devoted to staple food production and a dramatic
decline in purchased input use in remote areas. Input purchases fall by as much as 71 percent for
male-headed households, and given the 30 percent rise in input prices, the expenditure decline
understates the fall in quantities of purchased inputs. Food security constraints for groundnuts are now
unimportant as the remote households tend to be more subsistence oriented. In general, the staple
crops are now produced without fertilizer using a mix of good and bad management techniques.

Despite the increased subsistence orientation of the households, the remote households without
oxen technologies are still constrained by maize food security needs (see the relevant shadow prices).
The problem results because, even though these households devote more land to local maize, they are
forced, through increased input costs, to resort to poorer management techniques that produce lower
yields. Sorghum with fertilization is common for those households with access to oxen technology.
Only very small quantities of local maize are planted using fertilizer; recall that no fertilizer is
required for groundnuts. No hybrid maize is planted. As a result of the decreased input use, returns
to both land and labor fall.

Although the total amount of labor used on the farms does not change significantly as we
move from the baseline model to the remote case, the periods where shortages occur and the shadow
prices of labor change marginally. The traditional farmers without gender allocation of labor continue
to be constrained by labor shortages during cultivation and harvest; weeding in January no longer
constrais them. For households with access to oxen technologies, limiting labor shifts from
cultivation periods (Noveiber and December) into the weeding month of January. In all cases (except
the gender-specific traditional households), the most limiting labor shortages (months with highest
shadow prices) continue to be harvest months in May.
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Table V.8. Model Results Under Assumption of Remote Household.'

Male-Headed Households _ Pemale-Headed Households
Gender-Neutral Gender-Snecifc Gender-NeutAl G -Secific

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

OBJ FCN (K) Net Value of 228,085 338,752 175.419 29!,301 144,505 226,053 90,569 133.883
Product

Returns per HH member (K) 38,014 56,459 29,237 48,550 28,901 45,211 18.114 26,777

% Staple Food Value of 47 32 61 37 62 40 99 67
OBI PCN

Food Security Coast. (& Shadow Maize Maize Maize Maize
Price) (33) (79) (37) (26)

Cash on Inputs (K) 44,049 65,119 62,740 48,568 36,206 43.918 34,508 25,886

% Cash Inputs of Gros Value 16 16 26 14 20 16 28 16
Value of Prod.

Land (ha) 2.10 4.36 2.41 3.63 1.54 2.94 1.10 1.86

Crops (ha)
LM1 .77 .69 .74 .44
LM2 .47 .37 .11 .40
LM3 .10 .16 .34
LM6 2.82 2.76 1.94 .82
GRI .86 .54 .28
GR2 .04
GR3 .55 .63 .53 .37 .13
SUNI .71
SOR6 .99 .24 .62 .51

Rens to Land (Ktha) 108,612 77,696 72,788 80,248 93,834 76,889 82,335 71,980

Labor (days) 354 390 334 317 233 261 165 176
Total

M 132 134 62 69
P 202 183 103 107
M:F .65 .73 .69 .64

Available Labor (days) 720 720 720 720 480 480 480 480
Total

M 360 360 120 120
F 360 460 360 360

Anual Labor Utlzation (%) 49 54 46 44 49 S4 34 37
Total

M 37 37 52 58
P 56 51 29 30
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Trole V.8, Model Results Under Assumpdon of Remote Household (Continued).

Male-Headed Households Female-Headed Households
Gender-Neutral d Gender-Snecific Gender-Neutral Gender-Soecific

tem &Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7

Labor Constraints by Month.
Gender (& Shadow Price)

Nov Nov-F Nov Nov-M Nov-M
(2193) (6619) (2402) (9170) (380)

Dec-F Dec-F Dec Dec Dec-M
(106) (275) (100) (236) (164)

Jan Jan Jan Jan-M lan-M
(1093) (292) (1037) (987) (3507)

Feb-F
(1467)

May May May-F May-P May May May-M May-M
(2269) (4406) (1985) (7968) (2034) (4378) (1492) (9338)

Retumrs to Labor (K/day) 644 869 525 919 620 866 549 761

'Remoteness was modeled by lowering the prices of tradeable goods (soybean and sunflowers minus 30 percent, maize minus IS percent),
and by leaving grundnut and sorghum prices unchanged. Mhe price of inpuls, variable and fixed costs were increased by 30 percent.

The above results show that more isolated producers are ht relative to those close to the
market by fte demise of pan-territorial pricing. With incrased remoteness, there is a shift toward
subsistence production and a dramatic decline in market-oriented activities. The fall in input use
indicates a significant price-responsiveness on the part of traditional and emerging farmers; unless
mnput and output market formation can be promoted, prospects for agricultural development are
diminished. There are fewer payoffs to oxen technologies in remote areas, and demand for and thus
acceptae of improved management techniques fall. Lack of product markets also constrains these
producers; if maize markets functioned smoothly so that they could purchase (rather than produce)
subsistence needs, returns would increase slightly.

An additional effect of inadequate infrastructure is high time costs associated with marketing
functions. The shadow prices on male and female labor in the marketing months of June and July are
zero, and thus time spent in post-harvest activities has no opportuity cost. Because of these zero
opportnity costs of time during marketing months, the effect of deficient marketing infrastructure is
fully captured by the price effects discussed above.46

46The model does not include the opportunity costs of non-agricitural actvities. Beer-brewing,
home repairs, off-farm work, and other activities may add significant income and improve household's
welfare, and to the extent that post4haverst agricultural actvities impinges on these actvities, the
estimated mipact of deficient infrastructure is understated.
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d. Inpu SupNiv

The lack of timely input supply is often cited as a major problem facing smallholders. This
problem is often associated with remoteness. Most rural areas in Zambia suffer from poor input
supply systems. It is assumed in this variation of the model that households do not receive hybrid
seed or fertilizer in November. Thus the possible crop activities in November are limited to crops
using local seed and no fertilizer. The lack of hybrid seed and fertilizer in November has an impact
on the objective function, cash outlays on inputs, crop mixes, land area under cultivation, and labor
utilization. The results are presented in Table V.9.

Male-headed households using hand-hoe technology still face labor constraints in November,
whereas male-headed households using oxen do not encounter binding constraints until January.
Traditional farmers are somewhat unaffected by the lack of input supply since they use low-level
technologies. The largest impact is felt by households using oxen technology, hybrid seed and
fertilizer, and improved management techniques. Lack of access to inputs radically reduces the need
for cash, but leads to increases in land under cultivation and in labor use. Farmers substitute land and
labor for cash and improved seed varieties. These results indicate that farmers use more land-
extensive cropping strategies and more labor to cope with poor input supply.47 Improved input supply
can lead to less land and labor use with improved technology packages, but use of improved
technologies requires greater amounts of cash to finance the purchase of inputs. Inprovements in the
research, extension, and marketing systems would help farmers identify and adopt appropriate
technology packages. As discussed previously, the agricultural support systems in Zambia all require
major improvements.

As with other model variations presented in this section, the results can be used to examine
other phenomena. This option can also be used to indirectly examine the inpact of the lack of cash,
or alternatively, farmers' cropping strategies in a year following a poor harvest when liquid assets are
scarce. Increased land and labor can substitute, to some degree for cash and purchased inputs. Of
course, increasing land under production requires more land clearing, which is a labor-intensive
activity that may not be easily conducted by female-headed households. In all cases, household
income from crop production in the following year, is lower than in an "average" year due the
constrained choice set. This is an example of the vicious cycle of poverty that faces many poor rural
households.

As pointed out here and in other model runs, the timing of farm operations in Zambia is
critical. The botlenecks in November need to be addressed in terms of labor and oxen for land
preparation (especially for female-headed households) and the timely delivery of inputs. Constraints
on land preparation and on the choice of optimal crop mixes (with respect to technology and
management practice) will continue to plague poor rural Zambians dependent marketed and imputed
income from crop production.

4'This may have, in fact, occurred during the 1993/94 season. The increases in maize plantings in
some areas may have been due to an increase in extensive cultivation techniques. Thus, the increases
in area planted will not necessarily result in higher total production.
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Table V.9. Model Results wit Resd Supplies of Inputs.'

Mal-Headed Households feznale-Headed Households
Gender-Neuttal Gnder*Socik ~Gender-Neurl Gender-Snecific

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

OBJ FCN (K) Net Value of Product 278.343 374,290 219.449 329,452 173,923 249,527 88,701 150.383

Returns per HH member (K) 46,391 62,382 36,575 54,909 34.785 49,905 17,740 30,077

% StapPeFood Value of OB FCN 43 32 54 36 57 40 111 66

Food SecuyConOL (& Maize Maize Maize Maize
Shadow Price. K/kg) (54) (95.6) (68.9) (53)

Grdnt
(19.4)

Cash on Inputs (K) 65,394 55,058 56,148 104,694 39,158 38,221 21,692 21.537

% Cash bps of Gross Value 19 13 20 24 18 13 20 13
& Pod.

Land (ha) 2.80 4.67 2.39 3.28 1.99 3.11 1.21 1.86

crops (ha)
Lm1 .18 .50 .12
LM2 .77 1.00 .86 .46 .67 .65 .40
LM6 2.28 1.26 1.52 .82
0R1 .69 .42 .40
GR2 .31
9R3 .35 .79 .23 .13
SUNI 1.17 1.12 .63 .13
SOR6 1.04 .18 .69 51
SOY2 1.05

Returns to Land (/ha) 99.408 80,148 91,820 100.443 87.398 80,233 73.307 80,851

Labor (days) 334 438 313 340 267 291 158 177
Total

M 129 143 61 70
F 184 197 97 107
M:F .70 .73 .63 .65

Available Labor (days) 720 720 720 720 480 480 480 480
Toal

M 360 360 120 120
F 360 360 360 360

Atmua Lbor Utiz (%) 46 61 43 47 56 61 33 37
TOta

M 36 40 51 58
F 51 55 27 30
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Table V.9. Model Results with Restricted Supplies of Ints (Continued).

Male-Headed Households Female-Headed Households
Gen,der-Neutral _ender-Specific Gender-Neutral Gender-Specific

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

Labot Constrains by Month,
Gender (& Shadow Price)

Nov Nov Nov-F Nov Nov Nov-M Nov-M
(3791) (8) (8520) (4553) (8) (12065) (1338)

Dec Dec-F Dec Dec Dec-M
(974) (1859) (337) (974) (2136)

Jan Jan Jan-F Jan-F Jan Jan Jan-M Jan-M
(1165) (993) (2621) (1233) (1183) (993) (2300) (2693)

May May May-F May May-M
(764) (4264) (7899) (4264) (8872)

Reoms to Labor (Klday) 833 855 701 969 651 857 561 850

'Households are assumed not to have access to hybrid seed or fertilizer in November.

e. HeaMlt and MWtrition

The effes of poor health and nutrition can be felt by the family in a number of ways. First,
there are direct outlays for medical services that result.4 These oulays can be significant, but without
a complete model of consumption spending, it is impossible to meaure their ful effects on household
outcomes. If the direa expenses restrict the cash available for input purchases, then some of these
effects can be measured using the results with the input cash restriction imposed above. A second
impact of poor health and mntrition is to Lx4:ue the effecdve labor available for agricultural actvities.
Morbidity, especially durig the high rainhll months between November and February, can
significanty reduce the amoUnt of effective labor avaiable to a family. We model these effects by
reducing the amount offemale labor available during the moths November-February from 20 to 16
days per female adult equivalent per nontb. The results are preseed in Table V.10. The high
incidence of AIDS in Zambia is a third health effct. While AIDS clearly affects household expenses
and the work effort of remaning working household members, its major impact is on increased
dependency. We present a numerical example of the impact of increased dependency due to AIDS in
Table V.11.

4There are also obviously defensive expenses associated with avoiding malnurition and disease;
these expenses are clearly beyond the scope of this study.
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Table V. 10. Model Results with Declining Female Health.'

Mate-Headed Households Female-Headed Households
_ Gender 1eutal Gender-Specific Gender-Neutral Gender-Soecifjc

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 S 6 7 8

OB1 FCN (K) Net Value of 260,600 430,721 163,607 344,271 150,588 283.942 115,923 163,677
Product

Returns per HH member (K) 43,433 71,789 27,268 57,379 30.118 56,788 23,185 32,735

% Staple Food Valueof 45 28 72 34 65 35 85 60
OB FCN

Food Security Const. (& Maize Maize Maie Maize Maize Maize Maize Maie
Shadow Price, K/kX ) (55.2) (8.5) (86.5) (9.5) (55.2) (8.6) (16.3) (1.7)

Grdat Grdnt Grdnt
(61.1) (87) (15.1)

Cash on Inputs (K) 81,010 236,967 62,696 143,392 52,713 152,881 43.620 74,437

% Csb Inputs of Gross 24 36 28 29 26 35 27 31
Value of Production

Land (ha) 2.39 3.87 1.79 3.2 1.53 2.41 1.20 1.70

Cps (Ha)
LM3 .59 .59 .50 .50
LM6 .54 .02 .26
LM7 .49 .28 .40 .31
HMS .19
HM9 2.04 1.09 1.49 .38
GRI .70 .29 .33 .23
GR3 .15 .29 .125 .125
SUNI 1.10 .90 .70 .47
SUN2 .38 .83
S0R6 .23
SOY2 .62 .17 .38 .40

Rebuns to Iand (K/ha) 109,038 111,297 91,401 107,585 98,424 117,818 96,603 96,281

Labor (days) 360 347 228 301 236 215 164 166
Total

M 84 127 63 70
F 144 174 101 96
M:F .58 .73 .62 .73

Available Labor (days) 696 696 696 696 456 456 456 456
Total

M 360 360 120 120
F 336 336 336 336

AmmualLabor Utiization(%) 52 S0 33 43 52 47 36 37
Total

M 23 35 53 58
F 43 52 30 29
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Table V. 10. Model Results with Declining Female Health (Continued).

Male-Headed Households Female-Headed Households
Gender-Neutral Gender-Snecific Gender-Neutral Gender-Seecific

item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

Labor Constraints by Month,
Gender (& Shadow Price)

Nov Nov Nov-F Nov-F Nov Nov Nov-M Nov-M
(4756) (472) (8520) (2128) (4756) (1103) (10756) (4380)

Dec Dec-F Dec Dec-M
(1640) (1371) (1764) (2885)

Jan Jan-F Jan-F Jan Jan-M Jan-M
(1296) (2620) (317) (1296) (2264) (896)

Feb-F
(2642)

may May-F May May-M
(4736) (6690) (5094) (8532)

esurns to Labor (K/day) 724 1241 718 1144 638 1321 707 986

'Female labor availability for the months of November through February was reduced by 20 percent.

A 20 percent decline in effective female work time during November through February affects
the different household types to differing degrees. Without gender allocation of farm tasks, male-
headed household's net farm incomes fall by 8 and 3 percent for the traditional (hand-hoe) and
emerging (oxen) technologies respectively. For female-headed households, the numbers are 19 and 4
percent, respectively. Traditional female-headed farm families with gender-neutral labor allocation
suffer greatly if the women workers are ill or malnourished during the peak agricultural labor months.
Because these households have access to a smaller pool of workers, and decline in labor availability
will hit these families hard. In contrast, for the female-headed households with the gender division of
labor, female ilness in November-February does not affect model results. These households, as
discussed above, are severely constrained by access to male workers; any decline in female labor
availabiLity does not affect their production decisions.

Access to oxen technologies in both male-and female-headed households dramatically lessens
the impact of female ilness (except when there is gender-specific division of labor in female-headed
households). There are a couple of messages here. First, oxenization can effectively alleviate the
impact of poor female health, and thus overcome a widespread constraint to production. At the same
time, oxenization may lead to lower female status as their health is no longer as important to
household well-being. Demand for health and nutrition may fall with increased oxenization.
Conversely, in areas where there is significant illness or malnutrition, the demand for oxen technology
is likely to grow.
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In the case of male-headed households with gender-specific labor allocations, the impact of
female illness is dramatic. Net incomes for the male-headed households fall by 29 and 9 percent for
the traditional and emerging technologies, respectively compared to the base model. Male-headed
households that practice gender allocations are particularly hard hit by female illness. This result is a
natural consequence of the lack of substitutability of male and female labor in the gender-specific
models, but it provides some lessons. In households with gender-specific labor allocations, the men
should be very concerned about the health and nutrition of the women; all family members suffer
dramatically if the women are il. Once again, access to oxen technologies dampens the effects of
female illness, and thus might lead to lower concerns for women's health.

When women are ill during November-February, land in cultivation declines by between 7 and
14 percent for the gender-neutral labor allocation households and by as much as 20 percent for
households with gender-specific allocations and traditional technologies (female-headed households
with gender-specific labor allocations are unaffected by the fall in effective female labor). Maize
production falls slightly as do soybeans; land devoted to the other crops remain relatively unchanged.

The effect of female illness is clearly demonstrated through its impact on net retums.
Traditional farmers are hurt most, especially those with gender-specific labor allocations. Female-
headed households with gender-neutral labor allocations lose relatively more than male-headed
households. Given their precarious financial position, female-headed households can be devastated by
illness or the inability to work of their female members.

The impact of AIDS on the agricultural households is shown in Table V.11 where net returns
per household member are compared for each model. We illustrate the magnitude of the AIDS
dependency effect by assuming that the AIDS-afflicted households have one additional adult equivalent
(to make a household size of 7 and 6 for the male- and female-headed household, respectively), yet no
additional workers. Obviously, the female-headed households are relatively worse off under such a
scenario; returns per member fall by 115 for female-headed households, while they fall by 116 for the
male-headed households. For the female-headed households, whose incomes are extremely low to
start, the impact of having an AIDS-afflicted dependent is worse than any of the scenarios we exaniine
above. Even those female-headed households that are close to market, have healthy women, and are
not cash constrained are devastated by increased dependency ratios caused by AIDS (Table V.11).

These results do not include out-of-pocket expenses and the additional time that must be
devoted to caring for an AIDS victim. Assumptions about the impact of AIDS on household time
would have been arbitrary, so no reductions were formally made. If we wish to assume that AIDS
care directly affects female time availability, we can examine the AIDS dependency effect for the
natural resource-poor model (described below). If AIDS care requires 10 percent of total female
time, the AIDS dependency creates severe hardship for all the households (see Table V.12, Returns
per HH member row). Policymakers should be very concerned about the impact of the epidemic on
poverty, as already vulnrable households are most adversely affected.
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Table V.11. Effects of Aids Dependency on Returns per Household Member.'

Male-Headed Households Female-Headed Households
Gender-Neutral Gender-Snecific Gender-Neutral Gender-Soeciftc

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

Baseline
Without Aids 47.310 73,739 38,408 62,990 37,184 59,265 23,185 32,735
With Aids 40,551 63,205 32,921 53,991 30,987 49,388 19,321 27,279

Market Liberalization
Without Aids 52,718 81,003 42,170 71,164 40,627 55,019 25,241 36.121
With Aids 45,187 69,431 35,146 60,998 33,856 45,849 21.034 30,101

Remote Household
Wtthout Aids 38,014 56,459 29,237 48,550 28,901 45.211 18.114 26,777
With Aids 32,583 48,393 25,060 41,614 24,084 37,676 15,095 22.314

Female Malnutrition
Without Aids 43,433 71,789 27,268 57,379 30,118 56,788 23.185 32,735
With Aids 37,228 61,533 23,373 49,182 25,098 47,323 19,321 27,279

It is assumed that each household has I additional dependent adult (i.e., an additional non-working consumption unit) as a result of AIDS.

f. Natural Resources

Pervasive shortages of natural resources caused by deforestation and poor water quality are
modeled by reducing available female time by 10 percent year-round (the female labor endowment is
reduced from 20 to 18 day. per female adult equivalent per month). The assunption is that females
are largely responsible for gatheriDg fuelwood and water, and that resource degradation implies
increased time spent engaged in such tasks. The results are presented in Table V.12.

As was the case with the health constraint, a striking result is that female-headed households
with gender-specific allocations of labor are unaffected by the naural resource shortage. Once again,
these households are constrained by the lack of male labor for preparing land for planting; substantial
reductions in female time do wt affect their production decisions. On the other hand, if female-
headed households practice gender-specific allocation of tasks, the women have the ability to seek
outside employment without sacrificing farm profits.

Male-headed households practicing gender-specific allocations of labor see declines of 14 and
10 percent for the traditional and emerging technologies, respectively. When female labor is in short
supply, these households lose dramatically. For the households without gender-specific allocations of
labor, the female-headed households lose by relatively more than the male-headed households. This

49Other means of modeling natural resource degradation are possible. One such means is to adjust
the production coefficients on the crop production activities under the assumption that soil degradation
reduces yields over time. Such an impact is more dynamic in nature, would require significantly
more agronomic data than curfently exist, and is left to futre work.
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difference in impacts occurs because female-headed households have a higher proportional decrease in
available household labor.

As the value of production falls, the proportion of this value that comes from staple foods
rises. At the same time, the shadow prices on the food security constraint fall in aggregate; the
reason for the fall is that female labor becomes more severely binding in all cases and represents the
most binding constraint, and other constraints (such as food security) become less important. Input
use falls for all the models except for the fenale-headed gender-specific households. Thus, natural
resource degradation leads to more subsistence-oriented behavior and less integration into the market
economy. Land use also declines.

The reasons behind these impacts are the constraining influence that less female time
availability has on the model. Without gender-specific labor allocation, any decline in available time,
especially in November/December and May lowers output (compare the shadow prices in Tables V.5
and V. 12). With less time available, there is movement towards a subsistence orientation.

As in the case of labor shortages caused by health and nutrition problems, there is increased
pressure on the institution of gender-specific allocations of farm tasks as female labor becomes less
abundant. Particularly in male-headed households, as the number of females declines, there is
pressure on the men to assume the tasks formerly conducted by the women.

g. All constraints

In practice, poor rural households face many, if not all, the constraints simultaneously. We
isolated some of the constraints and examined their impacts individually. As seen in Table V.13,
when all the constraints (food security, cash, health and nutrition, natural resources, remoteness, lack
of inputs) are combined, there are significant changes relative to the baseline model. There are major
decreases in the objective function value for all households. The largest reduction in the objective
fumction is for male-headed traditional households that practice gender-specific allocation of labor.
The combined effect of health and environmental constraints that reduce female labor availability from
20 days per adult equivalent to 14 days from November to February is an overwhelming constraint.
Strict adherence to a gender-specific allocation in male-headed households is, thus, a major cause of
poverty. Adoption of a gender-neutral allocation of labor could more than double the returns for a
male-headed traditional household. As can be observed, once a male-headed household adopts oxen
technology, the impact of adopting gender-neutral labor allocation is less dramatic.

When all constraints are combined, retns to land and labor tend to decline, even though less
land and labor are used. Low retums to labor and land, combined with underutilization of these
productive resources is a major cause of rural poverty in Zambia. An exception should be noted.
Female-beaded households with gender-specific allocation of labor use about the same amount of labor
and land as in the baseline model; they are, however, much poorer, as measured by the high share of
total crop production needed to satisfy household food needs.
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Table V.12. Model Results Under Scenario Where Access to Natural Resources Is Limited.'

Male-Headed Households Female-Headed Households
GendeFNeupl CGender-Soeciftc Gender-Neutal Gender-Snecific

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

OBJ FCN (K) Net Value of 268.655 422,850 197.028 338,861 168,746 272.947 115.923 163,677
Producion

Reurns per HH member (K) 44,758 70,475 32,838 56,477 33.749 54,589 23.185 32,?35

Index of Reos per HH 136 215 100 172 103 166 71 100
Member (100-base)

% Staple Pood Value of 44 28 60 35 58 36 85 60
OBW FCN

Food Security ConL (& Maie Maize Maize Maize Maize Maize Maize Maize
-Sadow Price, Kk) (16.5) (8.5) (8.5) (7.2) (55.2) (4.2) (16.3) (1.7)

ordnt Grdnt Grdnt Grdnt
(61.1) (43.5) (112) (15.1)

Casb on Inputs (K) 89.218 242,787 70,186 146,073 56,748 156,917 43,620 74,437

% Casb Inpul of Gross Value 25 36 26 30 25 36 27 31
of Production

Land (ha) 2.53 3.86 2.02 3.32 1.66 2.50 1.20 1.70

Crops (ha)
LM3 .59 .59 .50 .50
LM6 1.24 .26
LM7 .49 .01 .31
HMS .11 .28
HM9 1.97 1.70 1.32 .38
GRI .66 .43 .40 .23
=R3 .15 .15 .125 .125
SUNI 1.16 1.00 .76 .47
SUN2 .15 .22 .23
SOY2 .82 .65 .40

Returns to Land (K/ha) 106,187 109,545 97,539 102,067 101,654 109,179 96,603 96,281

Labor (days 371 357 281 289 238 226 164 166
Total

M 111 122 63 70
F 170 167 101 96
M:F .65 .73 .62 .73

Available Labor (days) 684 684 684 684 444 444 444 444
Total

M 360 360 120 120
F 324 324 324 324

AnnualaLbor Utiliaton (%) 54 52 41 42 54 51 37 38
Total

M 31 34 53 58
F 53 52 31 30
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Table V.12. Model Results Under Scenario Where Access to Natural Resources is Limited (Continued).

Male-Headed Households Female-Headed Households
Gender-Neuttal Gender-Secific Gender-Neutral Gender-Soecifc

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

Labor Constraints By Month,
Gender (& Shadow Price)

Nov Nov Nov-F Nov-F Nov Nov-M Nov-M
(1888) (472) (8520) (1477) (4756) (10756) (4380)

Dec Dec-F Dec Dec-M
(1641) (3243) (2040) (2885)

Jan Jan-F Jan Jan-M Jan-M
(905) (2621) (1296) (2464) (896)

May May May-F May May-M
(2268) (4735) (8345) (5753) (8532)

eturns to Labor (Klday) 724 1184 701 1173 709 1208 707 986

tt is assumed that limited natural resource availability decreases avaiable female time by 10 percent per nonth.

Compared to other model nms, cash outlays on nputs are extremely low in this scenano.
Low cash outlays resut from the multitude of factors that constrain the use of land, labor (including
gender relations), and technology. Thus the demand for credit is low when all the constraints are
imposed simultaneously. The addition, however, of another Kwacha for a household may be quite
significant, as indicated in the high shadow prices for cash. This is an example of how a large
number of constraints may make the identification of poverty reduction policies quite difficult. We
have tried to overcome this problem by examining the impacts of different constraiMs one by one.

For most of the household types and technologies, the food security constraint is more
restrictive when all constraints are combined than it is in the baseline model, as shadow prices for
food staples increase. Exceptions are the gender-neutral male- and female-headed households that use
oxen. These more 'progressive' households tend to cope better than other households, in terms of
(smaller) changes in the objective function and percent share of objective function devoted to food
staples.

When all constraints are combined there is a distinct tendency for traditional households to
select crop nixes that are dominated by food staples-local maize and groundnuts. Surplus groundnuts
are sold for cash, and local maize is grown for home consumption (the constraint on local maize
production is binding). Emergent households grow sorghum in addition to local maize and
groundnuts.

The previous example examined the case without liberalization when all constraints were
imposed. It is also possible to consider the impact of market liberalization when all constraints are in
place. The model was reran with some minor adjustments. The prices of tradeables, which were
assumed to decline by 30 percent due to remoteness, were assumed not to decline. Thus, it was
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Table V.13. Results Wtth All Constraints Combined (Including Remoteness).'

Male-Headed Houseltolds Female-Headed Households
Gender-Nout Gender-SSecific Gender-Neutral Gender-Sp_cific

Item Hamd-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

OBI FCN (K) Net Value of 173.875 312,101 77,631 245,753 86,559 198.625 76,410 122,602
Producton

Returns per HH member (I) 28,980 52,017 12,939 40,959 17,312 39,725 15,282 24,520

% Stapb Food Value of 68 38 IS0 48 113 49 129 80
OBI FCN

Food Security Const. (& Maie Maze Maize Maize Maize Maize Maize
Shadow Price. KUl (32.9) (23028) (22.2) (32.9) (10.3) (51.4) (45.5)

Grdnt Grdnt
(54849) (148.6)

Cash on Inuts (K) (& 34.000 54,000 25.815 36,000 18,000 34,000 20,000 25,000
Shadow Prce of Cash) (3.83) (.436) (170.0) (3.87) (3.83) (1.86 (.17) (6.32)

S Cas hnpus of oss Vale 16 IS 25 13 17 IS 21 17
of Production

.md (ha) 1.72 3.39 1.43 2.28 1.17 2.10 1.17 1.60

Crops (ha)
LMI .52 .45 .48 .16 .32
LM2 .60 .58 .21 .48 .55 .42
1M3 .04
L26 1.61 .9S .82 .44
GRI .60 .01 .22 .07
03.2 .36 .22
3R3 .53 .56 .33 .125
SORN 1.24 .56 .79 .62

Returns to Land (KIh) 101,090 92,065 54,287 107,786 73.982 94,583 65,308 76.626

Lbor (days) 261 337 191 246 177 217 IS8 163
ToWa

M 73 104 59 66
F 118 142 99 97
M:F .62 .73 .60 .68

Avaiable Labor (days) 660 66 660 660 420 420 420 420
Totd

M 360 360 120 120
F 300 300 300 300

Annoua Labor Utbzaton (%) 40 51 29 37 42 52 38 39
Total

M 20 29 49 55
F 39 47 33 32
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Table V.13. Results With All Constaint Combined (nctuding Remoteness) (Continued).

Mate-Headed Househols FealHeaded Households
Genereugals GeluleRm SDc lpN ender-Soeciftc

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

Labor Constraints by Month.
Gender (& Shadow Price)

Nov Nov-F Nov Nov-M Nov-M
(162) (124868) (1628) (10495) (83)

Dec-F
(175303)

Jan Feb-F Jan Jan-M
(1048) (2076) (931) (1955)

May May-F May
(4125) (3320) (3160)

Reuns to Labor (K/day) 666 926 406 999 490 915 484 752

'rhis model micludes food secuity, cash, heah and nion, natural resourcet . remotn, and lack of inputs Tbese constraints have been
described for he bidivual runs. Mare fieratiation has not been inclded (see Table V.14).

aumed tbat the only changes in prices resultig from market liberalization in remote areas were
mncreases input prices (variable and fixed costs). Interestngly, the crop mix, labor and land use did
not change when the prices of maiz, sunflower, and soybeam were increased. The value of the
objective function did change, and some of the shadow-price values changed. The perctge changes
n the objective function values comparng the all constraints opdons with and without market

liberalization are presented in Table V.14.

The objective function for households using hand-hoe tecnology increased by more than that
for households using oxen. All households, however, maintained the same mix of crop activities,
labor, and land use. Thus, the existence of multiple constraints forces households into fixed crop
production patns. Although the shadow prices of some of the constraits change (indicating some
changes in the value of household resources), households facing multiple constaits have limited
options and flexibility. The net value of production will, thus, be very sensitive to the prices of staple
crops. This result higluights the miportance of the maize and groundnut priing policy for poor rural
households.

D) Summv of Model Resiuts

The analysis of results of the household model provide several insis into household
responses to diferent conditions. The resuts and ensuing discussion provide information that can be
helpful in identifying factors to be taken into consideration when planning policies and programs.
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Table V.14. Comparison of Results: Market Liberalization Wh All Constraints Combined (including Remoteness).*

Mal-Headed Households Female-Headed Households
Gender-Neutral Gender-Specific Gender-Neutral aender-Specific

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 S 6 7 8

OBJ FCN (K) Net Value of 184,546 325,648 87,924 256,409 95,446 207,503 85.312 132,091
Pmducl aI

% Chage from Mkt. Liberalizaion +6% +4% +13% +4% +10% +4% +12% +8%

'Comparison with results in Table V.13. Assumes a 30 percent increase in prices of tradeables--maize, sunflower, soybean.

Table V.15. Summary of Results: Index of Returns per Household Member, Traditional Male-Headed Household - 100.

Male-Headed Households Female-Headed Households
Gender-Neutral Gender-Snecific Gender-Neutral Gender-Specific

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 S 6 7 8

No Food Security Constraint 100 167 100 139 88 135 51 72

Baseline Model 123 192 100 164 97 154 60 8S

Cash Constraint 125 195 100 165 97 155 60 86

Market Liberalzation 125 192 100 169 96 130 60 86

Remoteness 130 193 100 166 99 155 62 92

Lad of nputs 126 171 100 150 95 136 49 82

Health Constraint 160 263 100 210 110 208 85 120

Natural Resource Constraint 136 215 100 172 103 166 71 100

Combined Constrints 224 402 100 317 134 307 118 190
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Table V.16. Sumnmary of Results: Co.patison of Objecive Values Baseline ObJctve Value 100.

Male-Headed Households Fmale-Haded Households
dgeNeutral Gender-SnecKic 3ender-Neutral Gender-Snecific

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

No Food Security Constraint 107 104 120 102 109 105 101 101

Baselne Model 100 100 100 100 100 100 100 100

Cash Constraint 99 99 98 99 99 99 98 99

MarketLlbralizion 111 110 110 113 109 III 110 1tO

Reaotness 80 77 76 77 78 77 78 82

Lack of hputs 98 85 93 87 94 84 77 92

Health Consain 92 97 71 91 81 96 100 100

Natural Resource Constrint 95 97 85 90 91 92 100 100

Combined Constraints 61 70 34 65 47 67 66 75

Some summary informtion is presented in Tables V.15 an V.16. Since most poor
households in rural Zambia are male-headed using traditional technologies and practicing gender-
specific labor aUocation, they serve as a basis for comparison. The results clearly indicate the
negative economic impact of strict adherence to gender-specific labor allocation (see Table V.15).

Male-headd households using hand-hoe technologies and adopting gender-neutral labor
allocation can benefit significantly compared to when they allocate labor based on gender. The
adoption of oxen technology can lead to even greater increases in income. Once oxen are adopted,
the benefits from gender-neral labor allocation are less dramatic. Thus, there is more of an
incentive for male-headed households using hand-hoe technology to share different crop production
tasks than maleheaded houseolds that use oxen. This observation is highlighted in Table V.15,
where a strict adherence to gender-specific labor alocation has a major negative impact on male-
headed traditional households when female labor availability is reduced (e.g., through health and
naural resource constrns). The health and natral resource constaints are, to a large degree,
overcome by the ioduction of oxen.

There is a need to consider gender relations when evaluating the impacts of new technologies.
Males in male-headed aditional-technology households should be concened about the health and
muition of female workers, and their available time when oxen are not available. The willingness to
share in different agricultural tasks should also be greater when using hand-hoe technologies. Thus,
use of oxen can have important impacts on intra-household dynamics. Once again, the model
presented in this paper does not explicitly model household expenditures or labor devoted to non-
agriculural activities. Past sudies indicate that the adoption of oxen technology and increased
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household income may lead to new roles for female workers in the production of non-agricultural
household goods and services.

In contrast to male-headed households, female-headed traditional households with gender-
specific allocation of labor gained greatly from both increased sharing of agricultural tasks and the use
of oxen technology. The lack of male labor for land preparation was a major constraint for
traditional female-headed households. Programs designed to circumvent the lack of labor for land
preparation could have a significant positive impact on these households. Such programs include
improved oxen rental markets, improved labor markets, and improved credit markets so that females
can hire oxen and labor. Alternatively, early-maturing crops that can be planted later and not suffer
from reduced yield could help reduce the impact of labor shortages in November. Such improvements
would benefit both female- and male-headed traditional-technology households. A major result that
stands out is that programs that target females need to be adapted to both female- and male-headed
households. As demonstrated in the PS analysis, there are more poor females in male-headed
households in rural Zambia, and female labor is a critical component of all smallholder farming
systems.

As was clearly demonstrated, the use of oxen technology has a major positive impact. The
results also demonstrate the need for improved labor-saving technologies for post-land preparation
activities. Labor constraints for weeding, guarding crops, harvest, and post-harvest activities are
extremely important since the shadow prices of labor in December and May are almost always high.
Traditional male-headed households practicing gender-specific labor allocation gain most from female
labor-saving technologies. Other activities, such as food processing were not explicitly modelled, but
the high value imputed for female labor, as evidenced by the high shadow prices for female labor
when health was poor or natural resources were degraded, point to the value that hanmermills could
contribute by making more female labor available during peak labor months.

As demonstrated in previous studies, labor use in crop production tends to be highly seasonal.
This seasonality results in seasonal labor shortages, especially during the months of November to
January and May. During other months, especially March, and July to September, labor demand for
crop production is minimal. Attempts to smooth out the demand for labor in crop production through
introduction of oxen, crop varieties with staggered planting and maturity dates, crop diversification,
etc. could make better use of household labor. In addition, non-agricultural income-generating
activities such as livestock, etc. could occupy slack household labor in non-peak labor seasons.
mproved utilizadon of household labor is a key to improving incomes of poor rural households.

Female-headed households with gender-specific allocation of labor have the lowest utilization of
household labor for crop production, and would benefit from opportunities to generate income in non-
crop activities.

Use of oxen technology may be a necessary, but not sufficient condition for improved incomes
and food security. Even with the use of oxen, remoteness is a major constraint. Remoteness from
markets (and lack of timely inputs) reduces demand for new technologies and reduces the degree of
participation in the market. Remoteness and the lack of inputs cause all households to use fewer
purchased inputs. The demand for credit is considerably lower in such situations. If there are
programs that mitigate the impacts of remoteness (e.g., improvements in transportation infrastructure
and transport vehicles, or incentives for marketing agents to operate in remote areas), there will have
to be complementary improvements in support services such as credit, and extension, as the amount of
agricultural production activity increases. Demand for such services, however, is likely to be minimal
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if there are no prior improvements in input and output marketing services. The creation of fair
incentives for producers in remote areas is seen as a necessary precondition for increased demand for
other services such as oxen technologies, credit, and extension.

The dramatic differences in the impact of market liberalization (when households are able to
take advantage of price changes), compared to the impact of remoteness and lack of input supply point
out how negative factors can counteract improvement in final market prices for agricultural producers.

The importance of female labor, technology, and functioning markets are reflected in the food
security constraint. Local maize and groundnut are often considered "womnens' crops," and the
responsibility for household food security is usually handled by females. Most Zambians grow food
staple crops to maintain a degree of control over their food supply. There are distinct misgivings
about the formal marketing system. For male-headed households using oxen technology, growing
food staples is not a major impedinent to an optimal allocation of resources. For male-headed
traditional households, especially those practicing strict gender-specific labor allocation there is a
greater negative impact. With respect to female-headed households practicing gender-specific
allocation of labor, a significant amount of household labor is already devoted to local maize and
groundnut production for food security.

Inmposition of the cash constraint had a minor negative impact on all households. Cash oudays
in the baseline model were reduced by 10 percent to model the effect of cash constraints. This
method of modelling provides only limited insight into the value of an additional Kwacha at the
margin. A 10 percent reduction in available cash resulted in a 1-2 percent reduction in objective
fuction values for all households. Seasonal cash limits were difficult to model since the results
would depend so critically on the initial cash balance. There is no information on the cash balances of
rural Zambian households. Another way to look at the cash constraint is to compare cash outlays for
inputs when considering the impact of remoteness or the lack of inputs. There were dramatic
(reductions in cash outlays and dramatic reductions in the value of the objective function for these
options (compare the rows for % cash inputs of Gross Value of Production for each of the model
runs). The critical relationship between remoteness, markets, and credit availability can be inferred.

When reviewing the results of the different models it was interesting to observe the coping
mechanisms adopted by different households facing different constraints. The move to more extensive
land and labor use patters, less diversified crop mixes, and the adoption of "sub-optimal" technology
and management practices were widespread as the constraints were inposed. In many cases, the
coping mechanism resulted in a movement towards a subsistence orientation.

The household model presented in this paper shows how farmers optimize their farming
systems to deal with a number of constraints. The resuts show that there are many factors
constainig agricultural production in Zambia. When all the constaints are imposed simultaneously,
the model shows that smallholders become locked into a particular production pattern. In such a case,
removal of a single constraint may still not lead to significant improvements in production and
income. The question becomes how to remove many of the constraints and allow farmers to increase
their productivity.

The models presented and analyzed in this section provide insights about what types of
programs and policies that may help increase farm output. They demonstrate that a holistic approach
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is needed that considers agricultural production, marketing and processing of food staples and cash
crops simultaneously, in the context of specific socio-economic characteristics of households. Such a
framework for analysis could help agricultural institutions (e.g., the Plarning Division in MAFF, and
ARPTs) better understand interrelationships between household objectives, resources, and constraints
under different policies and using different technologies.

E) CompsrLson with Conditions in Zambla Prevailing in Aril 1994

The model produced several predictions relative to the effects of changes in the economic
environment on poor smallholders. The validity of these predictions was verified through an analysis
of most recent data and interviews with a number of people familiar with household responses. This
validity check is now summaized.

1. Gender

There is some evidence that economic forces are exerting pressure on the allocation of
production tasks by gender. In Kefa village," gender-specific allocation of productive tasks has
virtally disappeared. Extension workers in Southern province state that there is less rigidity in
gender allocation of production activities in recent years. Other researchers comment that the model
oversimplifies the complex systems of production relations in rural Zambia, but confirm that gender
issues are critical ifluences on determining household labor availability. The model's predictions
relative to the pressures that economic forces place on gender relations are long-tenn in nature.
Researchers generally confirm that gender-specific allocations of agricultural tasks lead to lower levels
of income and less ability to adopt new technologies.

2. Labor and Animal Traction

There is consensus among researchers and field workers that access to labor, especially during
peak periods of labor demand, constrains smallholders. Labor-saving technologies, particularly animal
traction, are fiequently cited by villagers and technicians as a key to success in agriculture. The high
icidence of Corridor disease combined with the drought has dramatically lowered cattle and oxen
populations, particularly in the southemn regions of the country. As a result, smailholders complain
that they were unable to plant in a timely fashion, leadiog to more vulnerability to the current dro ght.
Part of the popularity of oxen hire (and some outgrower schemes) is explained by reduced oxen
populations; wealthier farmers or entities with access to oxen (or tractors) find their oxen (or tractor)
services in high demand.

Researchers caution that oxen cannot be promoted uniformly around Zambia. In areas where
there is a long-standing cattle culture (Southern, Western, Central, and parts of other provinces), the
spread of oxen technology could have a beneficial impact on poor producers. In the case of

54'Kefa village, which is located in Eastern province, is the subject of a book by Skonsberg (1989).
The author revisited Kefa village in early 1994 and prepared a report on changes that took place over
time (see Skonsberg, 1994).
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production systems without a cattle culture, promotion of animal traction must be much more carefully
thought out, as oxen may not integrate smoothly into the system. A major constraint that holds back
oxenization is the lack of accessible and affordable veterinary services, which are needed to support
oxen (and other large and small livestock). This is an example of how difficult it is to make blanket
statements about poverty reduction in a country as diverse as Zambia."

3. Remoteness

There is a general sense that the model's predictions about the effects of remoteness and
liberalization on the remote poor are accurate. Delivery of key inputs and access to markets for
output have been lacking for remote populations. There is some evidence that market information is
poorly spread, particularly in remote areas, creating monopoly rents for holders of such information.
Others indicated adequate price knowledge, but high costs of transportation or a lack of buyers.
Maize marketing and input delivery have been critical problems, particularly for isolated smallholders,
over the past two growing seasons. There continues to be confusion about how a liberalized market
will work, and widespread suspicion that Government will reenter the markets.

Reservations exist about the model's conclusions that liberalization will not skew the income
distribution. There is anecdotal information that many smallholders are unable, either because of poor
information or capital and resource constraints, to take advantage of the increased market
opportunities afforded by liberalization. Commercial farmers (and some emergent farmers) have taken
advantage of the opportunities, leading to divergence in incomes. The model, by construction,
contains the assumption of perfect markets and information, and does not capture the effects of
asymmetric information and imperfect markets. When interpreting model results, households that are
geographically proximate to markets can be considered either "remote" and "non-remote" depending
upon their ability to take advantage of market opportnities."

The issue of whether a rural household is a net producer or net consumer of food is critical to
the effects of structural adjustment on the rural poor. The model "forced" the poor to produce
staples, and they were food secure by construction. The PS data could not be used to generate
information on net sales; many producers sold their maize in 1991 because they could purchase mealie
meal from industrial processors back at a subsidized price. There is some evidence that many
rural poor are not net sellers of food at least in bad years (they sell small animals, fish, or their labor
to other farmers, or supplement their income by other informal activities). Increases in food prices
wil acually make net purchasers of food worse off.

4. Diversification

The model predicts movement toward crop diversification away from maize, especially in
remote areas. There is open debate about whether this diversification of crops has occurred. Data

5'The seriousness of different livestock diseases in different areas must be considered. For
example, the existence of tse-tse fly infestations is still a serious constraint to oxenization in some
high-rainfall areas. On the other hand, the outbreak of Corridor disease has been most devastating in
the low-rainfall areas (e.g., Southern province).
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show that maize acreage planted in November-Deember 1993 was significantly lower that in the
previous cropping year, the 1992/93 season (see the subsection on maize marketing in Section IV).
Most of this decline, however, was due to massive movement out of maize production, chiefly by
commercial farmers, in Southern province. According to official statistics, in most other provinces,
maize acreage planted actually increased.

Ierviews with smallholders and extension agents in Lusaka Rural and Southem provinces
revealed less flexible responses on the part of these producers. Complaints about marketing during
the 1992193 season are universal but dissatisfaction with the timing of procurement and payments did
not lead to large-scale abandonment of maize by smalaholders. Many smallholders indicate that they
increased their maize acreage for the 1993/94 season, because they were pleased widt last year's crop
yields and expected similar yields this year.

Food security is a major concen, and it appears that even in less favorable agro-ecological
zones, maize will continue to be grown. Smallholders were concerned about unreliable on-farm
storage of maize for home consumption. Smallholders indicated a desire to diversify into other cash
crops, but complain about lack of access to seed and they were uncertain about market potential.
Vertically integrated schemes such as the LINTCO cotton grower schemes are viewed favorably by
smallholders, as they create guaranteed input and output markets. These type of arrangements should
be encouraged.

Researchers from the ARPTs agree that there was limited movement toward crop
diversification (mainly in Central and Luapula provinces), but the dominant "maize culture' mentality
and lack of reliable access to inputs were hampering such movements. Extension seems to be more
actively promoting crop diversification, but are constrained by the ability of the fanners to adopt their
recommendations due to poor input supply and uncertainties about markets.

52Poor seed and input availability, in terms of variety and timeliness of delivery, was voiced as a
consistent concern in all forums.
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VI) SWMARY OF RESULTS AND llMPLICATIONS FOR POLICY

This report was designed to shed light on the relationship between macroeconomic and
sectoral reforms and poverty in rural Zambia. The review of poverty studies provides a backdrop
from which common conclusions and areas of disagreement could be identified. The subsequent
analysis of the Priority Survey (PS) data identifies the poor, and describes the circumstances in which
they live. The analysis of PS data was not intended to investigate issues of causality; such an
investigation requires a different focus and different data. The identification of conditions associated
with poverty helps us in our construction of the household model, and provides a guide to the types of
policy runs to be conducted. Here we summarize the results, make inferences using the different
sections of the report, and, finally, provide policy some recommendations.

A. Agriculture is Paramount

Agriculture is the main economic activity in rural Zambia, and virtually all poor rural
households are headed by a person whose primary source of employment is agriculture. Although
off-farm and farm-product processing income is often critical to these households, their main source of
income is agricultural production.

There is a wide variety of non-agricultural activities that the poor undertake. This variety was
identified in the PS and in the reviews of studies found throughout the report. The implication of this
variety of activides is that it becomes difficult to identify one, or a small set of activities that might be
targeted to assist the rural poor. Agriculture, because it is ubiquitous in rural areas, because it is the
main source of income and sustenance among the poor, and because it can provide an overwhelmingly
positive contribution to national development should be the main sector of focus for any rural poverty
alleviation program. Programs designed to provide-off farm income-generating activities or services
should be linked closely to agriculture.

Non-agricultural income-generating activities that make use of household labor in non-peak
agricultural seasons should be promoted. There are many backward- and forward-linked economic
activities that can accompany a restructuring of the agricultural sector as new technologies are adopted
and crop diversification takes place.

B. GeoerDhv of Rural Pover

Rural poverty in Zambia is widespread. Although there is substantial geographic variation in
incidence and depth, virtually aU rural areas suffer from significant poverty. Rural poverty is,
however, closely associated with geographical isolation. Distance from facilities such as markets,
transportation, and schools has a strong positive association with mral poverty in virtually all
provinces. Distance from markets and transportation has direct implications for the types of
productive activities a household can undertake; the household model shows clearly that remote
households are at a disadvantage, and that this disadvantage is likely to be economically devastating.

In the context of the adjustments currently occurring, remoteness is likely to become a critical
obstacle to the success of the changes in alleviating rural poverty. Distance from markets inhibits
many of the beneficial effects of adjustment and creates increased possibilities of negative
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consequences from liberalization. Tenns of trade for isolated rural producers are likely to worsen
significantly despite the adjustment.

The means by which remoteness inhibits agricultural development provides clues about the
likely success of various agricultural development and poverty-reduction strategies. Distance is
shown in the household model to stifle demand for new technologies and credit, especially when
infrastructure is deficient. Thus, programs to provide credit, oxen, and modern varieties and inputs
will meet little success in isolated areas. Tackling the principal problem associated with the
remoteness results - that of 'excessively high' marketing margins- is a necessary precondition for any
agricultural development strategy.

There is a need to evaluate the economic potential of different areas and decide whether to
devote scarce resources to improvements in the poorest of poor areas, or to invest in reasonably
productive areas. The World Bank's Marketing and Infrastructure Project targets the most productive
areas. The majority of the rural poor will not be affected by this project. On the other hand, some
donors and NGOs focus their efforts on the poorest areas. More coordination between Government,
donors, and NGOs is needed to prioritize the allocation of scarce resources to poverty alleviation and
agricultural-led economic growth.

More research is needed to better understand the relationship between location and rural
poverty. Agricultural research institutions need to provide information on crop and livestock
possibilities based on agro-ecological conditions, and constraints associated with remoteness. A multi-
dimensional "attack" on problems associated with remoteness is necessary.

Support for decentralized transportation networks is needed. Ox-carts and small trucks, for
example, can be used to provide transportation services to remote areas. Too many resources have
been devoted to lage trucks and major transportation networks. Incentives for establishing marketing
services in isolated areas are necessary; merely providing vehicles or credit for vehicles will not, in
itself, create a private marketing system in isolated areas.

The benefits and costs of programs and policies that support migration from geographically
disadvanaged rural areas to more advantaged rural areas need to be considered in addition to
programs and policies that attempt to alleviate rural poverty in situ.

C. The Structure of Asriclture and Poverty

Agriculture must be the centerpiece of any rural development and poverty reduction strategy.
Agricultural development, in turn, depends on a number of factors. The lack of vital inputs is shown
in the household model to be a major corstraint to increased agricultural production. Nurturing
private delivery systems for these inputs is necessary, particularly given the isolation of the poor.

The historical inability of the Zambian marketing system to provide timely delivery of credit,
seeds and fertilizer, and transport and payment for crops has been due, in large part, to policies that
gave too much control to parastatal organizations that were given unrealistic mandates.
Centalization, along with the long-standing policy and program bias toward maize production, created
a dependence of the poor on government-supported markets. The poor are, as was made evident in
the PS analysis, linked to input and output markets, and much of this linkage was caused by
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centralizaion. Now that Zambia is undergoing market liberalization, producers in remote areas pay
higher itnput prices and receive lower prices for their outputs. The dependence on govertunent support
made the poor more vulnerable to the negative effects of liberalization.

A major priority needs to be to make markets function efficiently in remote areas. Public
investments in infrastructure and policies and programs that create a supportive environment for both
public and private institutions that make markets function (e.g., marketplaces, banks, transportation
services, etc.) are needed. A potental means of supporting private marketing in isolated areas is to
provide subsidies for marketing agents to operate in these areas. Programs to support the formation
of rral marketplaces should seek to ensure that the rural markets facilitate export of products from
the village and imnports of input supplies. Hammermills that promote only intra-village exchange will
not move rural areas toward the types of commercial intercourse needed to promote development.
Market centers that serve as areas of minor processing, storage, assembly, and loading of products for
export are more compatible with a market-oriented development strategy.

Two additional constraints face poor households attempting to increase agricultural production:
Seasonal labor shortages and the lack of traction for land preparation. Households owning assets that
can be used in agricultural production are less likely to be poor than those that do not. Labor and
traction constraints prevent rural producers from fully exploiting their labor and land resources.
Thus, labor-saving technologies and management techniques that allow rural households to make fuller
use of their labor and land resources should become a priority for rural poverty alleviation. Labor-
savings could occur in land preparation, planting, fertilizing, weeding, pre-harvest, harvest, and post-
harvest activities. Labor-saving research should focus on smoothing the peaks and valleys of labor
demand; by improving the seasonal spread of this demand, overal labor use will increase, leading to
increased production and incomes. In this research, food security, gender, health, nutrition, and
environmental quality issues must also be considered.

Improved markets for hired labor and oxen might help mitigate seasonal labor shortages,
espeally those faced by female-headed households. At the same time, programs to promote animal
traction must consider the context of the farming/livelihood system in each area of the country.
Oxenization in areas without historical livestock cultures may not succeed and will certainly need to be
designed differently than a program in an area with a livestock culture. Labor-saving technologies
and management techniques for non-agricultural production activities that save female labor would
also allow more labor to be devoted to agricultural producdon. The focus of the hammermill program
should be on labor savings for small scale producers, not on the promotion of subsistence production.
In the long run, sustained poverty alleviation can only come through agricultural growth; increased
subsistence orientation wil not help achieve this growth.

An interesting result of the household model is that when rural households have access to
improved technologies and inputs, and do not face food security, cash, health and environmental
constraints, there is a tendency toward a more diversified crop mix. A more diversified crop mix is
associated with greater flexibility in using labor and land resources. Improving rural households'
ability to adjust to and overcome these constraints is critical. Of course, a more diversified crop mix
requires concomitant improvements in the provision of agricultural support services. Outgrower
schemes, where larger-scale commercial farmers provide support services to smallholders, are gaining
in popularity and should be supported.
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As modern agricultural technologies are adopted, good quality land may eventually become
scarce. There is some question whether traditional land use and tenure practices will adequately
support modern agriculture. The need for land titling, to provide collateral and incentives for land
conservation and improvement has been discussed briefly in this report. Traditional tenure regimes
are not necessarily a constraint to improved smallholder agricultural production. As productivity is
raised, however, more pressure may begin to mount on the traditional tenure system. Imaginative and
flexible tenure regimes are needed.

Also, as modern technologies are adopted, accessibility to credit is essential. As demand for
credit grows, efforts should be made to improve credit availability in isolated areas. Flexible
collateral requirements should be investigated and encouraged. While title to land often provides
secure collateral for loans, the need for such collateral is not sufficient justification for an ambitious
titling program. Prudent policies are required to provide rural households with a greater sense of
economic security and stability. Greater security and stability will lower the risk averseness that
constrains many poor from adopting new technologies. Part of the reluctance of rural producers to
participate in the market economy results from a history of policy reversals and uncertainty about the
final form that announced policies will take.

D. Distnbution. Eauitv. and Povert

Female-headed households and households with large numbers of dependents have higher
prevalences, depths and severities of poverty than other households. At the same time, more poor and
extremely poor people live in households headed by males. Thus programs and policies aimed at
improving the welfare of females should focus on both female- and male-headed households, not only
female-headed households.

Poor women who head households are almost exclusively employed in agriculture. As a
result, programs that target agriculture should at least in theory benefit female-headed households. In
practice, many of the support programs in Zambia disproportionately benefit male farmers. Some of
the bias toward male farmers is related to technologies; male-headed households benefit
disproportionately from the adoption of oxen and modern varieties. In addition, many Zambian
agricultural institutions promote a defacto and de jure bias against female farmers. Since agricultural
policy was historically geared toward increasing total production of cereals (and not toward rural
development or poverty alleviation), the institutional focus on commercial farmers is natural.
Commercial farmers are overwhelmingly male.

The results of this report can be used to guide policies to make Zambian institutions more
oriented to gender-neutral poverty alleviation. Fenale-headed households face different constraints
than male-headed households, and programs and policies need to be sensitive to their needs. For
example, labor-saving technologies and management techniques for agricultural production and non-
agricultural activities will benefit females. In particular, programs and policies that address household
health and nutrition, and natural resource problems can have a positive impact on the welfare of
females.

Economic development is almost always associated with an increase in the value of time. We
show that for the critical labor periods (assuming some gender division of labor) it is female time that
is most constraining, and thus has the highest value to the household. Those households that are worst
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off (i.e., those that are remote and have no modern technologies) have the highest shadow prices of
female labor. Introduction of oxen technology, input supplies, credit, at-d viable output markets
lowers the value of female time because they substitute, to some degree for female time. Thus, there
is a potential for these 'innovations' to both raise household income and lower the status of women.
We might assume that in the long run such innovations will raise the value of everyone's time and
thus eventually should create increased 'status' for women. There is a danger, however, that in the
short run women will be made worse off. Technology can make female-headed households relatively
worse off than male-headed households, and it can also lower the status of women in all households.

Improving the social and legal status of women should have a major positive impact on
poverty reduction in rural areas, by providing females with ability and incentives to increase
agricultural production. Tis report indicates that there are significant benefits to lessening the extent
of labor-specific labor allocation in agricultural production. Gender-neutral labor allocation in rural
households can Isad to increases in agricultural production, especially for households using traditional
technologies. There is a danger to women's status associated with new technologies and economic
development in general; we expect more pressure on the institution of gender-specific allocation in the
Isolated, poor regions. The introduction of technology lessens the importance of gender distinctions,
because the technologies substitute for female time.

The relationship between poverty and the number of dependents is unanbiguously positive.
The negative impact of AIDS on rural poverty is straightforward, since dependency ratios increase.
AIIDS dependency can also increase poverty by siphoning off household resources, lowering the
amount of time available for non-afflicted merr ers, and requiring households to produce more
subsistence foods in order to maintain a larg- family.

Poor health and nutrition are unambiguously associated with rural poverty. The poor have
less access to good sanitation, potable water sources, and medical attention than do other households.
Poor health, nutrition, and poverty are inexorably intertwined. Many studies have focused on the
relationship between health and nutritional status of rural households during the "hungry months" of
January and February. Indeed health and nutritional status during these months are critical.
However, the model demonstrates the importance of good health and nutrition during peak agricultural
labor periods such as during land preparation and planting in November and December. Income in
agriculture is, to a large degree, a function of the amount of land that can be brought into production.
Households lacling sufficient labor in November and December are doomed to low incomes. If the
previous season's harvest was poor, it is critical to provide support that will enable the poor to plant
adequate hectares of land.

The relationship between household size and poverty requires more research, especially the
dynamics of coping with poverty. For example, some better-off households may take in relatives that
are economically disadvantaged. The extent of this practice, its impacts, and the evolution of
traditional coping systems needs more attention. AIDS-related programs and policies should be dealt
with separately and given top priority.

E. The Environment and Poverq

It is quite clear that environmental degradation can have deleterious impacts on the rural poor.
The critical impact of environmental problems (other than health effects) was found to be through
their effect on available labor in the critical months of November, December, January and May.
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Policies aimed at protecting environmental quality can be structured to improve the efficiency
of resource use. Improved technologies could result in more land-intensive practices and lessen labor
constraints on females. hmproved technologies for fuelwood and charcoal production and consumption
could decrease the amount of deforestation and promote total agricultural productivity by lowering the
amount of time spent gathering fuelwood. The model shows, however, the potentially perverse effects
of improved technologies on the forest base. Technologies that spread the demand for labor in
agriculture over longer periods of time will lower the shadow price of labor for the critical months.
High shadow prices mean that households' demands for forest conservation are high (households with
critical labor constraints should be interested in forest-preserviDg, or at least fuelwood-preserving
technologies), and as these shadow prices fall, there will be less demnand for fuelwood conservation.

F. The Role of Education

There is a clearly demonstrated economic return to education in rural Zambia. Members of
households whose head has some formal education are more likely to be better off than those living in
households where the head has no formal education. People in poor households seem to recognize this
return and spend higher percentages of their total household budget on education. The increased
burden of responsibility for paying for education seems to have an adverse impact on the poor. Poor
people tend to remove their children from school to work in unpaid family jobs due perhaps to labor
constraints, but almost certainly due to economic conditions. These conditions indicate that poor
families can easily fall into a poverty trap.

More information is needed on the relationship between education and rural poverty, to
understand how it generates such high returns. More information is needed on the relationship
between education of household head and use of improved agricultural technology and the extent of
gender-specific allocation of labor. In addition, more information is needed on the types of tasks
carried out by children and how different crop mixes and/or labor saving technologies and/or other
programs may help poor households keep children in school.

G. Instituions and Rural Poverty

To date, many governmental, parastatal, donor, and NOOs have devoted significant energy
and resources toward the reduction of rural poverty. In practice, there have been numerous
constraints to accomplishing this objective. In this era of structural adjustment and market
liberalization it is critical to carefully evaluate the failures and successes of the past. The policy
environment of the past was not conducive to the reduction of rural poverty. In many ways, the urban
bias that concented political and economic power in urban areas, and led to the use of parastatals to
manage the rural economy, was a major failure.

Worst of all, the past experience with heavy-handed public interventions have led to passivity
among the mrual populace, a cynicism toward any public sector activities or group participation, and
poorly functioning markets and local governments. In a vibrant market economy their is a need for
private initiative, a strong public sector that serves the public interest, the need for economic agents to
organize as groups to enhance their economic power, and a need for decentralized markets and
responsive local government. Technical assistance is urgently needed to teach Zambians, both rural
and urban, how institutions function in a market economy.
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The failure of many of the policies and programs that have been tried may be due to pervasive
problems that existed in the macroeconomic environment. Programs failed, often because the
institutions designed to support them did not function effectively. Supplies were not forthcoming, fuel
was impossible to find. The demise of the centralized economy provides opportunities for more
flexible and effective program development. Thus, we should not conclude that programs that did not
work previously will not work now. Rather, we must reexamine the conditions that led to failure, and
reassess whether these conditions have changed.

At the same time, the opportunities will depend on institutional support. None of the Zambian
institutions examined during the course of preparing this report could be called well-suited (in their
present condition) for smooth functioning in a market economy.

H. ¢ ecific Recommendations

The three different types of rural poor (indigent, marginal poor, and remote poor) need
programs tailored to their individual needs. A program, for example, to provide a safety net for the
indigent poor will not necessarily improve conditions for economic activity and growth that will pull
the marginal or isolated poor out of poverty. Likewise, a poverty-reducing growth strategy will not
benefit the indigent poor. It is also useful to distinguish between short- and long-term poverty
reduction strategies. Short- and long-term relief efforts should be designed in such a way that they do
not conflict with the long-term goal of poverty-reducing economic growth.

Relief efforts should be run through rural schools in order to provide additional incentives for
school attendance. At the same time, strict reliance on schools for such efforts will exclude some of
the poorest who are economically unable to send their children to schools. Food-for-work programs
should be structured in such a way that they provide employment outside of peak agricultural work
periods. Public works should be designed to provide the types of infrastructure that link isolated areas
to markets.

Potential conflicts between short-term goals of providing a safety net and the long-run goal of
providing opportunities to participate in broad-based economic growth should be avoided. Efforts to
promote self-sufficiency in order to isolate the poor from market instability (particularly in staple food
production) can conflict with long-run goals. Programs such as the hanmermill program, seed
distribution, etc. should be designed to build confidence in the market and encourage sale of surplus.
Building confidence in the market's ability to provide stable income opportunities from agricultural
activities is key to long-term agriculture-led poverty reduction. Attainment of household food
security, whereby households have enough income to make basic food consumption needs both
accessible and affordable, is thus a necessary but not sufficient condition.

There are temptations to intervene in maize and input markets, markets that have not
functioned particularly well in recent years, in the interest of short-term protection of the poor.
Interventions should be designed in such a way that they do not just replace the centralized systems of
the past. Entry of PAM, for example, into seed and input distribution should be designed to promote
the participation of private suppliers and ease the transition into a market structure. The proposed
Food Security Agency has the potential to signal to producers and potential traders that the
government intends to stay actively involved in the maize markets and may actually inhibit movement
toward free markets.
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The following specific recommendations are made:

1. Develop Understanding of Markets and How to Take Advantage of Market Opportunities.

Due to historical over-centralization and control of the economy, many of the rural poor lack
understanding of how to function in a market economy. In isolated settings, information asymmetries
and physical distance have created a sense of powerlessness and uncertainty about market forces.
Market libeaization alone is not sufficient, and the poor need to articulate and organize themselves in
order to create rural markets.

Programs should be designed to create community-based market organization and structures,
such as farmer's or trader's groups that educate and articulate isolated groups. Facilitation is
necessary to help them learn to identify market opportunities, understand their options and
responsibilities, and increase communications within communities. Community groups especially need
assistance in organizational and financial management. Flexible grans for infrastructure and social
overhead capital creation, and programs for productive activities should be made to community-based
organizations with a demonstrated ability to cooperate and organize.

A "botoms-up" approach should incorporate various NGOs, church groups, volunteers, etc.
as facilitators. The chief goal of facilitation should be to make the communities self-reliant and make
the outside facilitators redundant. It is hoped that communities would develop the capacity to organize
themselves in the fure. District government must, in partnership with the communities and
facilitators, engage in coordination of planning and implementation. Decentralization of Govermnent
fucions including extension, health, and education should be considered during the coordination
process.

2. Integration of Remote Areas Into Market Econony

Developing an understanding of markets and how to take advantage of market opportmties
(as described above) should help prepare rural poor as individuals and groups to function in the
market economy. Market liberalization, however, is not sufficient for market integration. There
needs to be a concerted effort to improve access to markets and lower the transaction costs associated
with agricultural marketing. This effort should be designed to promote competition in the provision of
services.

Over the long run, Government must make a serious effort to maintain and extend
transportation and communication infrastructure in rural areas. Goverment has proven capable of
delivering infrastructure, but has not provided funding for mantenance of infrastructure to the level
that they should be funded.

In the short run, many of the rural poor remain physically isolated. Programs to increase
their integration into markets must include the promotion of decentralized storage and milling
facilities. But, most important, suppliers of inputs and marketers of output need to be encouraged to
ser.re isolated areas. There has been discussion that Government, through its proposed Food Security
Agency, would purchase maize in outlying areas. Such a mechanism for purchasing maize would not
encourage entry of private agents, and would represent a de-facto return to centralized maize
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marketing. Instead, Government should allow private agents to tender competitive bids for subsidies
for the purchase of maize. The competitive bidding mechanism would create competition, and, if
correctly structured, would help deliver marketing sources at least cost.

The bidding for transport subsidies could be handled by the Food Security Agency, with the
finances flowing through conmnercial banks. Commsodities other than maize should be included to
continue the process of encouraging production patterns based on comparative advantage.

3. Provision of Appropriate Technologies for Market-based Agricultural Producton and Post-
harvest Acaities.

Agricultural research and extension need to be reoriented towards meeting the needs of
flexible farming systems that evolve according to market forces. Extension has already begun to
move in this direction through its decentralization and increased promotion of crop diversification.
More needs to be done. The agricultural research system is still not allocating enough resources to
the problems of smallholders, and extension is poorly linked to the research system.

Research should be geared toward labor-saving technologies, especially for land preparation
and harvest activities. Developing and incorporating cultivation, harvest, and post-harvest animal
power into existing crop production systems is an important research topic. Draught power can
increase labor productivity and increase land under production. Post-harvest technologies and the
need for efficient on-farm storage are also areas where research to benefit smaliholders is needed.

An ARPT-like community-based participatory adaptive research approach is suggested to
broaden extension efforts, and create an effective linkage between research and the end users of the
technology. Extension will have to broaden its perspective to begin to link to the community groups
described previously. By taking a more active role in the provision of market information and
becoming more closely involved in adaptive research, extension can facilitate the joining of people to
markets.

In order to accomplish these objectives, extension should be restructured, personnel need to be
etrained, and the distict-level decentralization should be encouraged. Incentives need to be changed,

and targets should be redefined to include indicators of community organization.
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4. improve Capacity to Monitor and Evaluate National, Regional, and Sectoral POlicies and
Programs in Terms of Their Impact on Rural Poverty.

This report demonstrates the complex and diverse issues facing the poor in rural Zambia.
Market liberalization and political decentralization are the basis of the adjustment taking place. It is
important that Zambia create an in-house capacity to monitor and evaluate policies and programs in
tetms of their impact on the rural poor. The economic situation is dynamic and many rural poor are
vulnerable to the rapidly changing environment.

It is suggested that technical support be provided to UNZA, the Africa Studies Institute, and
Rural Studies Bureau to carry out timely reports on the imnpacts of different policies and programs on
the rural poor. Building of conscientiousness and capacity to highlight issues particular to the rural
poor, especially those in remote areas, is needed.

The four recommendations above form the basis of a pro-poor rural development strategy.
There are, however, many other issues that are of concern to the rural poor. Macroeconomic
policies, land tenure reform, health, education and labor policies, government restructuring and
decenralization all have major impacts on the poor. Widespread poverty, and the malnutrition and
suffering that accompany it, make it critical that policymakers consider the impact that all policies and
programs have on rural poverty. Whenever possible, a pro-poor orientation should be included in
policies and programs.
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ANNEX I: INFORMATION ON SURVEY METHODOLOGIES
FOR POVERTY STUDIES

Household Expenditure and Income Survey (HEIS).

This survey was conducted in June 1991 with a sampling frame that included both urban and
rural areas across Zambia. For each province two districts were used (except for Northwestern and
Western province where only one district was used) for rural sampling and one district in each
province for urban sampling was used. In Lusaka and the Copperbelt rural areas were not sampled
and in some provinces urban areas were not sampled. The sampling frame was biased towards the
Eastern province with 476 of 2,439 observations coming from the Eastern province. The observations
were weighted by district for national comparison.

The HEIS data have two potential problems. First the data are drawn from only one or two
districts per province, so if inter-district variation is high within provinces, the data may not be
representative. The survey also had more observations in the Eastern province than in other provinces
and total rural sample size was 1,656.

Caldwell Studv.

Caldwell classified the districts of Zambia by their chronic vulnerability to food insecurity.
He used the following variables to derive what he called a chronic score: Per capita cereal
production, percent of population underweight, access to health facilities, population within 12kn of a
road. The lower the chronic score the more vulnerable the area is to food insecurity.

The production data consisted of 9 years of district-level estimates of production of maize,
millet, sorghum, wheat, and rice. The data were collected as a part of the USAID-sponsored Famine
Early Warning System (PEWS) project. The nutrition indicator employed in the study was the
proportion of underweight individuals (school-aged children). Although the source of the data is
unknown, it is believed that they are clinic data collected by the Ministry of Health.

The author noted that the vulnerability assessment may be biased due to lack of data on
production of cassava. The bias would tend to overstate vulnerability in Northern, Northwestern, and
Luapula provinces where cassava production and consumpdon is widespread.

Ptorty Su

The prionty survey data and their collection are described in detail in a number of
publications, most notably CSO(1993a). The survey took place in October-December, 1991, and the
quesdonnaire follows the pattern set forth in Grootaert and Marchant. It is a nation wide sample that
is representative to the province level (comparisons are made in this report down to the district and
even ward levels, but it is emphasized that these comparisons are not completely valid for inferences).
The sample of approximately 10,000 households was drawn based on a three stage sampling frame
defined over Census Supervisory Areas (CSAs) and Standard Enumeration Areas (SEAs). Households
formed the third-stage sampling units.
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All the variables used in the Priority Survey analysis in Section Ill of this report were drawn
and constructed from the PS. When comparisons are made at the Province or National level, the
weighting factors supplyied by the CSO are used to weight the sample and make the results
representative. The reader is referred to an excellent summary of the survey design, methodology,
and instrument provided in CSO (1993a).

Imputations of home produion and rental values

The expenditure variables were derived from Section 7 of the questionnaire (CSO, 1991).
Two imputations of expenditures were necessary to make the Priority Survey expenditure data as
consistent with actual household expenditures as was possible. The values of home-produced
consumption and housing rental were imputed.

In order to impute expenditures on home-produced consumption, cassava, and hybrid and local
maize sales were subtracted from reported quantities produced2 and multiplied by the appropriate
prevailing producer prices of the products.

Two obvious problems result from this imputation of the value of home-produced
consumption. First, home-produced consumption of vegetables, groundnuts, other relishes, and other
grains such as millet and sorghum is not counted since vegetable and grain production or sales were
not available or coded in the data. There were questions in the questionnaire about production and
sales of these goods (in section 5.3 of the survey), but the data were lost or never made available by
CSO. In addition, home-produced consumption of animal products, from milk and eggs to meats
from livestock and fish is not accounted for. Several researchers point to the use of "bush meats"
during the hungry season; consumption of these items is not measured.

Omission of these home-produced consumption items will cause problems in identifying poor
households and measuring their consumption deficit. The problems will vary in severity depending on
geographic location. In drier regions, where millet and sorghum tend to be substituted for maize,
consumption will be undercounted. Information on geographical variation in livestock or vegetable
consumption is not available; thus the geographical distribution of the bias is unknown.

The second problem from the imputation procedure concerns the use of a single cassava price
for computing the value of cassava consumed from home production. While maize prices were fixed
pan-territorially at the time of the survey, cassava prices varied substantially. Since regional price
information was not available, a single cassava price was used. Once again, the bias introduced will
depend on quantities consumed and actual price variation, both of which are unknown.

Despite these deficiencies, it was judged that the use of consumption as an indicator of poverty
would be less problematic than income. There are obvious shortcomings in the PS's measurement of
income in rural areas. In the case of a pure subsistence household, for example, measured income
would be zero. As home-produced consumption increases as a share of total consumption, the income
measure becomes progressively more deficient. Evidence from other surveys (HEIS, and the IFPRI

2An allowance of 4 percent retention of local maize seeds for planting in the subsequent year was
made. Storage losses were not adjusted for since they may legitimately be considered to be a
consumption expense.
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survey from Eastern province) indicate that the value of home-produced consumption is often as high
as 90 percent of total food expenditures in rural areas. The value of consumption that is home-
produced almost universally comprises more than 50 percent of rural food expenditures. Where
possible, comparisons are made in the text of the consumption measure and other sources, particularly
the CSO section on poverty, conducted using income measures from the PS.

There were persistent problems in reconciling the expenditure and income portions of the
survey, and thus in comparing poverty analyses using income and expenditure-based measures. For
example, the correlation coefficient between income and expenditure per capita was only .2525. Some
differences between expenditures and income might be expected due to savings, seasonal variations inc
consumption expenditures, or errors in collecting either of the two variables, yet such a low
correlation is difficult to explain. Further analysis of the relationship broken down by province (Table
A.I. 1) yielded little insight. The weak correlation between the income and expenditure measures in
the survey is a problem that needs further analysis, and, perhaps, should motivate modifications to the
survey instrument.

The production data are part of the problem. There was a reasonably close correspondence
between sales values of hybrid maize reported in the production section of the survey and household
members' reported income from sales of hybrid maize in the income section of the survey (correlation
coefficient=.6281). There was no correspondence between sales values of local maize and cassava
from the production section and reported income from "sale of other food crops" (insignificant
correlation coefficient of .0156). Thus agricultural households are producing and earning income
from sales of food crops other than local maize and cassava. To the extent that there is home
consumption of these crops, there will be under-reporting of the value of consumption expenditures.

The second imputation was for the rental value of housing. Because only 3.2 percent of the
rural households (53.0 percent of urban households) reported paying housing rent, it was necessary to
impute the value of these expenditures. Reported monthly expenditures on housing (in log form)
were regressed on a number of variables. The dependent variables were chosen because they
represented both the supply and demand side of the housing market; thus the resulting model is a
reduced-form representing the price of housing. The following variables were selected based on their
correspondence to price: an urban/rural dummy (RURAL = I if from rural area), a dummy variable
for the house's lighting source (MLIGHT = I if house has electric lights), a dummy representing the
house's water source (MWATER = 1 if the house has access to a public or its own tap), distance in
Km to a post office, the distance interacted with RURAL to allow differential impact by place of
residence, provincial dummy variables, and log of household income (LINC, taken from the CSO data
base).

The regression exhibited no signs of heteroskedasticity, violations of normality, nor problems
with functional form. The results are presented in Table A.I.2. One obvious problem with the
imputation is selectivitity bias introduced by the truncation of the dependent variable. It was decided
that correction for this bias was impossible given the limited nmmbers of variables available to
distinguish between zero and positive rental payments in the first case, and the value of the rental
payments in the second. In other words, given the limited data, identification of the Inverse Mills
Ratio would have been impossible.
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The regressions were used to create imputed values of rental expenditures for the rural
households for which rental expenditures were either missing or zero. The impact of the imputations
can be seen in Table m.6 in the text in Lusaka, Northwesten, Souhiern, and Western provinces,
imputed rental shares accounted for upwards of 10 percent of total expenditures by poor households.
The housing shares reported In Table M.1 reflect these imputaions and are consistent with prior
expectations regarding the reative importance of housing in the budgets of the poor.

It was impossible in the time allotted to fully compare the results of the poverty analysis using
imputed consumption expenditures with the income-based analysis (in the CSO report). A priori,
makdng some attempt to measure homcnsumption seems to be a necessary precondition for
analyzing poverty in a rural agrarian sening. It is the contention here that in futre round of the PS,
more effort should be used to get accurate measures of home-consumed production. Without such
measures, it is impossible even to identib the poor, never mind analyze their condition.

Table A.I. 1. Correlation Between CSO hcome Variable and Rural Household Expenditures by
Province.

Correlation Coefficient Probability Value
Province (r) (P)

Centra .473 .0001

Copperbelt .028 .7774

Easter .204 .0001

1ua .330 .0001

Lusaka .234 .0076

Northern .287 .0001

Northwest .458 .0001

Souhern .260 .0001

Western .299 .0001
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Table A.12. Regression for Renal Imputations (standbnn errors in painhesis).

DIepndent Variable: Log Monthly 'asmily Incmxe

Indepfedent Variables 5Q2ffi5eiT

INTERCEPr 2.829(0.206)
RURAL .0.546(0.194)
MLIGHT -0.238(0.057)
MWATER .0.203(0.098)
DISTANCE 0.013(0.007)
RDISTANCE .0.010(0.009)
LINC 0.459(0.020)
CENTERAEL -1.563(0.127)
C O PP BERBEHLT -1.892(0.064)
EASTERN -0.978(0.186)
LUAPULA -1.198(0.163)
NORTHERN -1.227(0.136)
NORTHWESTERN -0.795(0.203)
SOUTHERN -0.939(0.114)
WESTERN -0.707(0.188)

R2 .347
N 3387

Al-S



ANNEX n: PROJECTS IMED AT RURAL POVERTY REDUCTION:
AN OVERVIEW AND PLANS FOR THE FUTURE

There have been numerous projects designed to reduce poverty in rural Zambia. Some have
been successful and some have not. The following review is intentionally broad in scope. In most
cases, no attempt is made to identify specific projects. However, the typology and descriptions
convey a perspective on the changing nature of projects. A more detailed review of several current
projects is presented.

A) Overview of Projects

This section presents a broad overview of past and ongoing projects in Zambia. Four types of
projects have been identified:

1. Production-Oriented.
2. Basic Needs.
3. Infrastructure.
4. Emergency Aid.

1. Production-Oriented Projects

Projects aimed at increasing agricultural production in rural areas by introducing improved
inputs and technology. Most projects are related to introducing hybrid maize production using
fertilizer, with or without oxen.

a. Who initiated the project?

Donors, NGOs, GRZ, etc. These are usually "tops-down" designs.

b. What was the target group?

Some projects target high-potential areas and individuals (e.g., emergent farmers in line-of-rail
areas), and others target low-potential areas and individuals.

c. Who facilitated the project?

Donors, NGOs, GRZ staff (e.g., extension service, etc.)

d. Who were the actual beneficiaies?

The most vulnerable groups are usually not reached. Beneficiaries need to draw upon existing
labor and food surpluses to participate. The most vulnerable groups can not afford to take the risk of
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adopting improved technologies. Males tend to benefit much more than females because of the focus
on commercial (i.e., cash) crops.

e. Is the project sustainable?

In most cases project sustainability depends on the viability of the non-projea support system.
Historically the input supply, credit, extension, and marketing systems have not been able to sustain
project-generated improvements.

f. Lessons for the future?

Need for national and regional institutions to provide support services to ensure nmximum
responsiveness and flexibility. Need to pay more attention to household food security needs and
comparative advantage rather than concentrating on a single crop (i.e., hybrid maize).

There has been a problem with the high input demands of hybrid maize. If farmers invest
significant cash resources in the production of hybrid maize they can not afford to consume the output
because they need to sell it to generate cash to repay loans. In contrast, with low-input crops such as
local maize, sorghum, and cassava, farmers can eat, store, use for in-kind payments, or process into
beer. Farmers do not use staple foods as feed grains for livestock. This type of crop diversification
(i.e., integration between crops and livestock) should be investigated by ARPTs.

Also, improvements in food processing, storage, and marketing need to be considered by
ARPTs. Improved technologies for agricultural production, food processing, storage, and marketing
can increase agricultural productivity, incomes, food security, and nutritional status for households.
In some cases, especially when considering gender issues and the welfare of the most vulnerable
households, improvements in food processing, storage, and marketing may bring about more benefits
than improvements in agricultural productivity, per se. For example, introduction of hammermills in
rural areas has improved food security and nutritional status for many households by cutting women's
time and energy used for hand-pounding of maize.

Thus, there is a need to take a holistic approach to projects. There is a need to identify the
constrains of different types of households, and what is needed to overcome these constraints. This
type of a "bottoms up" approach is taken currently being by ARPT. As such, they have identified the
critical link between agricultural production, and household food security and nutrition as a major
focus of their research efforts.

2. Basic Needs Projects

Projects aimed at providing basic social needs such as education, health, water, and sanitation.

a. Who inidated the project?

Donors, NGOs, GRZ, etc. Once again, these projects tend to be "tops-down."
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b. Who was the target group?

All persons in target area. Most projects target agro-ecologically and geographically
disadvantaged areas.

c. Who facilitated the project?

Donors, NGOs, GRZ staff.

d. Who were the actual beneficiaries?

In principle, all persons in the target area are covered. Access has been open to all residents
in an area. However, often vulnerable groups are physically limited from reaping the benefits.

e. Is the project sustainable?

Traditionally these projects have been unsustainable. Using a 'tops-down' approach, basic
needs are identified and then provided as seen fit by the external initiator. Since outsiders decide on
the facilities and technologies, there are problems with the appropriateness of the intervention. There
is a pronounced lack of feeling of ovnership by target groups.

When facilities are new and staff enthusiastic, coverage is quite satisfactory. However, over
time, facilities fall into disrepair, and GRZ funding for staff has fallen sharply in recent years. Staff
in rural areas have been traditionally poorly paid, which has encouraged an exodus of higher-skilled
persons to urban centers. The new era of market liberalization and decentralization is threatening the
provision of basic needs to outlying rural areas. For example, at the present time, the nural health
system is totally dependent on SIDA for supplying medicines.

There is a need for district control of the provision of basic needs. However, district councils
are ill-prepared to rehabilitate and maintain facilities. They need to raise revenues from residents and
charge user fees. The advent of health and education fees for previously free services has placed a
financial strain on the rural population.

Two major hurdles face district and village governments: a) exercising taxing and spending
authority, and b) promoting and institutionalizing volunteerism and community safety-nets. Assistance
from donors, NGOs, and GRZ is desperately needed to deal with these hurdles.

f. Lessons for the future?

The major lesson is the need to promote a feeling of ownership for facilities that provide basic
needs. This feeling should lead to greater participation in maintaining such facilities. Funding is
needed for construction and maintenance of facilites, and also for staff salaries. However,
decentralizadon of the provision of basic needs requires local governments and community institutioImS
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that can tax and spend, and provide safety-nets for the most vulnerable groups. Thus, a combination
of cost recovery, user fees, and subsidies for the poor is needed. Technical assistance is needed.

3. Inastructure Projects

Projects aimed at providing infrastructure such as roads, bridges, and storage sheds are often
carried out in conjunction with production-oriented projects.

a. Who iniiated the project?

Donors, NGOs, GRZ, etc.

b. What was the target group?

Primarily targeted at all persons in target area. Secondarily targeted at persons from other
areas who use roads and bridges, and urban population that benefits from improved infrastructure and
storage. in food-for-work projects, persons working on the projects also benefit directly. Most
projects target agro-ecologically and geographically disadvantaged areas.

C. Who facilitated the project?

Donors, NMOs, GRZ staff. In some cases there have been some facilitation at the district and
village level, notably with food-for-work projects. For storage sheds, cooperatives usually serve as
the major facilitator.

d. Who were the acual benfciaries?

Although intended for the entire population in target areas, these projects mostly benefit the
persons that are capable of bene£itfing from production-oriented projects. An exception is emergency
aid projects, when the improved rastuc may be used to help provide assistance to vulnerable
groups. The urban population also benefits from infrastucture, because it lowers marketing costs.

In food-for-work projects the laborers also benefit. However, there has been some evidence
that food-for-work projects have negative social impacts, because they destroy traditional values and
actions of volunteerism.

e. is the project sustnable?

If well constucted, infrastucture such as roads, bridges, and storage sheds can survive with
minimal repair and maintenance for a period of time. However, when poorly built, repaired, and
maintaed they can become ruined in a relatively short period of time. Most important, the
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rplacement cost of such infrastructure i way beyond the means of most communities in the
proximity. So, communities usually get only one chance to take advantage of project largesse.

Like projects geared towards providing basic needs, this "tops-down" approach is not
sustainable. There is an even more pronounced lack of feeling of ownership by target groups for
infrastructure projects, especially roads and bridges. That is, the public good nature of roads and
bridges leads to a free rider mentality towards such types of infrastucture. In contrast, storage sheds
are private goods, and it is easier to charge user fees for them.

f. Lessons for the future?

Like basic needs projects, there is a need to promote a feeling of ownership for infrastructure.
However, the pronounced public good nature of infrastructure such as roads and bridges makes this
difficult in practice. In contrast, many storage sheds owned by cooperatives are being privatized.
There is need for greater district-level and conmmuity-level participation in the planning, construction,
maintenance, repair of infrastrcture such as roads and bridges. The organization of road committees
that are responsible for a section of road or a bridge may be helpfil.

Food-for-work projects may have negative social impacts, because they can destroy traditional
values and actions of volunteerism. More analysis is required to evaluate under what conditions this
is true, and to adjust food-for-work to complement rather than replace traditional volunteerism.

4. Emergency Aid Projects

Emergency aid has been provided to rural and urban areas during times of serious food
shortages brought about by drought or other natural disasters, or brought about by political upheaval.
In 1991/92 Zambia faced a serious drought. There was a massive mobilization of resources to combat
the drought. The description below is based on the recent drought relief efforts.

a lWho inlted the project?

Donors, NGOs, GRZ, local governments, citizen groups. Such aid programs often combine
"tops-down"/"bottoms-up" approaches.

b. W1t was the target group?

There were several target groups. There was subsidized food for able-bodied employed
persons, food-for-work for unemployed able-bodied persons, and free food for vulnerable groups that
did not fit into the other two groups.
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c. Who facilitated the project?

NGOs, donors, GRZ's Program to Prevent Malnutrition (PPM). There was also some
province, district, and village-level facilitation. NGOs played a major role because of their relatively
small size, flexibility in decision-making, and dispersion through the countryside.

d. Wwo were the actual benefcaries?

The targeted groups were usually the actual beneficiaries. This effort at preventing a disaster
has been considered a real success story.

e. Is the project sustanable?

Yes and no. Ng, because the mobilization effort brought about by the drought and impending
disaster may not work during non-emergency times. Institutional and personal jealousies and
idealogies were set aside to focus on a single mission.

Yes, because many individual Zambians, along with NGOs, donors, and GRZ were witness to
the positive energies that can poteally be unleashed. There was a great deal of "bottoms-up"
facilitation from village, district, and provincial levels. This momentum is contimuing. For example,
instead of phasing out the PPM, it has been contined as Program Against Malnutrition (PAM). The
mission of PPM was disaster relief. PAM is intended to deal with longer-term food security and
nutrition problems and development of rural areas. In 1993/94 PAM is distributing seed for staple
food crops, especially drought-resistant maize, sorghum, and cassava varieties that require little or no
chemical fertilizer to poor households.

f. Lessons for the fueure?

There was a positive feeling of empowerment, and optimism towards local initiatives in a
country that has suffered from a highly centralized government structure. This "bottoms-up" approach
needs to be fostered for sustainable development in mral Zambia.

The poor need to be identified and programs designed to address their needs. Different types
of programs should target different groups. Some of the most vulnerable groups in rural areas require
special programs of assistance, that recognize their physical limitations in agricultural activities.
These programs need to provide a sustainable safety net over time.

B) Description of Specific Projects and Programs

i. IPAD Smallholder Services Rehabilitation Project

IFAD's Smallholder Services Rehabilitation Project is an example of a project that specifically
targets poor farmers in outlying areas. The project's objectives and components, problems
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encountered in implementation are representative of many other Integrated Rural Development
Projects.

&dges

Starting Date: 1988
Planmed Duration: 8 years
Total Project Costs: $25.5 million
of which: $20.5 IPAD loan

$3.5 OPEC loan
$1.5 GRZ contribution

Objives

1. Achieve a broad-based increase in farm incomes and more equitable income
distribution.

2. Achieve self-sufficiency in major food crops.
3. Increase production of import-replacing commodities with proven comparative

advantage through:

* improved allocative and institutional efficiencies,
* more active participation by smallholders,
- strengthening agricultural research, extension and training, input supply and

credit services, and
- reduce the national dependence on imports and save foreign exchange by

tapping undentilized resources in the smallholder sector.

Main Project Componews

1. Input Supply and Credit Services
2. Technical Services
3. Project Facilitation Unit
4. Inftuctue Development
5. Development Fund

Target Groups

Eastern Province (Chama, Lundazi districts)
Luaula Province (Samfya, Mwense, and Nchelengo districts)
The project is aimed at about 27,000 subsistence and emergent farmers, whom are among the

poorest rural households in the country.
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Description and Reveiw of the Project

There have been problems obtainig GRZ's contribution to the project costs. With respect to
the projects main components:

1. Input Supply and Credit Services

The need for timely availability of inputs is often cited as a major constraint faced by
smallholders. Input uspply and credit services for the project ar the responsibiliyt of ZCF. Foreign
exchange is allocated to ZCF-Commercial Services (ZCF-CS) to, in turn, provide local currency for
purchase of inputs. Recently, however, ZCF-CS has been reluctant to provide Kwacha for purchase
of inputs. This reluctance may be becasue of the declining repayment rates for loans provided by
ZCF-Financial Services (ZCF-FS). Loan recovery rates declined from 90 percent in 1989/90, to 80
percent in 1990/91, to about 50 percent in 1991/92, and loan recoveries for 1992/93 have been
extremely low. Such low recovery rates make the credit component of the project unsustainable.

ZCF-FS has tried to promote group lending for medium-term loans over the past few years.
However, recovery rates from groups have been lower than expected.

2. Technical Serices

Lack of extension services is often cited as a constraint to the adoption of improved
technologies by smallholders. The project supports MAFF's extension service. Vehicles and bicycles
are provided to imporve mobility of extension agents. Many of the vehicles, however, in a state of
disrepair.

There has been talk about charging frmers some symbolic amount to recover a proportion of
the costs for providing extension. However, this project specifically targets the poorest farmers, who
do not have available resources to pay for such services. In contrast, better off farmers may be
willing and able to pay for exension services.

3. Project Faciliaion Unit

Lack of empowerment by smallholdedrs acting as individuals is often cited as a constraint for
obtaining timely and low-cost inputs and supprot services. The Department of Marketing and
Cooperatives is responsible for providing technical assistance to farmers wishing to organize into
groups or small cooperatives. The formation of groups is hindered by jealousy, gender biases, and
cynicism towards any organized activities.

4. Infrastructure Development

About 25 percent of the original loan was earmarked for feeder road construction. Only about
200 km of planned 900 km have been constructed. Labor intensive methods were supposed to be used
for construction of the feeder roads. It was assumed that pools of unskilled labor would be available
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for such work. It has been found, however, that District Counicis have not been able to mobilize
sufficient labor.

5. Development Fwnd

About $3.5 million were budgeted to be used as loans or grants for projects in Eastern and
Luapula Province. Benefits from these projects should reach many smallholders. An example is the
rehabilitation of a factory producing ice to improve fish marketing from Luapula Province.

The IFAD project, funded for $25.5 million originally targeted 27,000 farmers in five districts
in two provinces, an average of almost $1,000 per farmer. It has been estimated that about 9,000
farmers have been directly impacted by the project to date. It is unlikely that the project will achieve
its objective in the next two years.

At the present time, IFAD is considering extending the project, which still has undisbursed
funds. Under consideration are approaches that improve recovery of loans and cost-sharing for
technical support services, so that the remaining funds can provide the basis for a sustainable
institon The Snallholder Services Rehaiblitation Project. Funds for infrastructure develoment will
probably not be disbursed, and funds for other components will be combined to provide a development
fund that provides funds for economically viable projects and group loans that are repaid at market
rates. This approach will make for a sustainable institution, but will change the objectives and
components of the project.

ii. The World Bank's Agricultural Marketing. Processing and Infrastructure Project

udget

Starting Date: 1993
Planned Duration: 5 years
Total Project Costs: $68 million
of which: $33 IDA loan

$12.5 AFDB loan
$3.5 Commercial Bank
$15.5 GRZ contribution
$3.5 Beneficiaries contribution

Objecives

1. Support and deepen implementation of financial reforms
2. Stimulate the private fimancial sector
3. Commercialize agricutural lending
4. Rehabilitate roads and transport system
5. Rehabilitate 20,000 ha. of abandoned or underutilized farms
6. Promote women's access to credit and employment opportunities
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Main Project Components

1. Private sector development
2. Rural road rehabilitation and maintenance
3. Market development and monitoring
4. Technical assistance
5. Policy reform

Target Groups

Direct: MAFF, financial system, cooperatives and marketing associations, private
enterprises, maize mills, Zambia Bureau of Stadards.

Indirect: Farmers, rural enterprises, urban population. Focus on women's
participation.

Description and Review of the Project

The project will be implemented in Southern, Lusaka and Central provinces. These are areas
that are already advantaged in terms of infrastructure and overall development. Thus, this project,
which aims at quickly increasing agricultural production and marketing in line-of-rail provinces,
intentionally leaves out the disadvanted outlying provinces.

The project, to be implemented over a five-year period starting in 1993, has a total project
cost of US$68 million. The project consists of the following components:

1. Private Sector Development

MTis development is intended to support private sector participation in maize marketing
iptWdistribution, maize milling, rural transportation, and rral road maintenance by financing
workig and investment captial to private enterprises (including maize mills), independent traders or
cooperatives, labor-based road contractrs and under-utilized or abandoned farms (57 percent of
project costs).

2. Rural Road Rehabition and Maintenance

This will support rehabilitation of 1,000 ku of rural road (i.e., feeder roads) in Southem,
Lusaka and Cental provinces and increase the capacity for road mainace (27 percent of project
costs).
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3. Market Development and Monitoring

This component will: (1) provide supprot for collection, analysis, and dissemination of
relevant marketi nformation, training seminars and workshops of individual private traders by the
existing Marketing and Logistics Information Center of MAFF; and, (ii) provide support for
establishing and monitoring of standards and grading of animal feed, maize and other agricultural
products and inputs by the Zambia Bureau of Standards (3 percent of project costs).

4. TechnWcal

This will support implementation of the project. During the transition to a free-market system
it will be necessary to have an active program of public support for the development of private sector
marketing system (13 percent of project costs).

5. Policy Reform Package

The policy reform package will support creation of an enviromnent conductive to successful
achievement of project objectives, by enhancing profitability of project investment and deepening
policy reforms and institutional improvements.

This project does not directly target the rural poor.

iii. Observations on World Vision and Lutheran World Federation

In Zambia there are a large number of NGOs supporting various production-oriented, basic
need, infrastructure, and emergency aid projects. The overall coordinating agency for these NGOs is
the Zambia Council for Social Development, with more than 70 member organizations. These NGOs
tend to be heterogeneous, with some specializing in certain of activities and in certain areas. Some of
the larger organizations like World Vision and Oxfam are active in a number of areas in Zambia while
smaller NGOs tend to concentrate their efforts in localized areas. Most, if not all, receive funds and
resources either from large bilateral donors, such as SIDA, NORAD, FINNADA, or multilateral
organiations such as UNICEF and other UN agencies.

Two important NGOs working in rural development and poverty reduction are World Vision
and Lutheran World Federation. These two NGOs represent two different approaches to rural
development, both in terms of their geographical spread of activities and in modes of planning and
implementing development projects. They share the common characteristics are associated with
religious institutions, and their common objective is to reach a target group of the poorest-of-the-poor
in rural village communities.

World Vision works in rural areas in most of the provinces in the country. They try to
address not only social sector needs like health, water, education, but also encourage production-
oriented projects. This type of NGO has a broad portfolio of activities in rural areas. Within Luapula
Province alone, in 1992, World Vision carried out activities in 15 different places.
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In each project ara, World Vision has its own staff, chosen and trained by the organization.
World Vision's staff, to large extent, works parallel to the existing GRZ extension system. This is a
source of tension.

Given the nature of the support activities carried out within the villages, it is clear that World
Vision and the communities have made a determined effort to combine projects that are mostly
production-oriented with those that address basic needs. Support for rural health centers, preschools,
primary school, along with income generating activities like communal demonstration farms,
community homecrafts for women's groups, and the provision of hammermills for processing staple
foods. World Vision has continued to support income generating projects even though most of these
projects have faced considerable problems. For example, It has been very difficult to maintain the
hammermilis and the comunmal demonstration farms, and activities aimed at improving farning
technology have seldom been successful. The efforts to increase agricultural production and income
generation have not been as successful as activities related to education, health, or sanitation.

Sustainability of projects in terms of integrating them into the existing local government
administrative structure, the GRZ extension system, and sustaining production increases and income
generation in the community has been difficult to achieve. The combination of local self-help and
donor support is probably not sufficient to create project sustainability.

World Vision recognizes many of the problems and is concerned about the possible
sustainability of their support activities. The World Vision "model zone" which includes Northern,
Northwestern, Copperbelt and Luapula provinces. Apart from Luapula province, the project areas
have suffered from low conmunity participation due to number of factors. Some of these factors
include: a) members of the community were not involved in project planning and implementation, nor
in the selection of the management committee members, b) there was little impact of project activities
for the targeted beneficiaries, c) lack of proper facilitation by the project coordinator, d) lack of
management skills by project staff and management comnmittee members, e) inadequate project funds
due to inflation, and t) lack of proper support for project coordinators in terms of transport,
secretaril service and, in-service training.

The Lutheran World Federation working in Zambia under name the Zambian Christian
Refugee Service (ZCRS) has concentrated its activities in Eastern province, particularly within
Petauke district. The ZCRS, like other NGOs, was very active in Eastern province during the
drought of 1991/92. They distributed maize, groundnut, and bean seeds, and tree seedlings for
forestry and fruit, as part of food-for-work projects. These activities were carried out under the
drought action program through the subcomnmittees established by the Program to Prevent Malnutrition
(PPM) in Petauke district.

The ZCRS has heavily supported the Ukiwinu refugee settlement for Mozambican refugees,
providing sanitation facilities, clinics, educational facilities, and agricultural extension. These
activities are supported by UN agencies.

The major ZCRS activity is the Eastern Province Rural Community Development and
Motivation Project (RCDM). This project has been active in Eastern province for five years and
provides support for mral water development, agriculture, and self-help construction of primary
schools, and health centers. There is also a major training and monitoring component. The water
development program is a major activity within RCDM. The World Bank's Social Recovery Fund
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finances an extensive water rehabilitation activity in Katete district. In 1992, RCDM constructed or
rehabilitated more than 400 wells. Over 15 tons of seeds were distributed to farmers as loans, mostly
groundnuts purchased from the Eastern Province Cooperative Union, and over 1000 farmers
participated in the seed distribution program.

RCDM carries out much of its activities outside, or parallel to, the government structure. In
1992 the agricultural centers in Chadiza were closed down and all agricultural field workers were
transfenred to the newly created centers in Petauke. Towards the end of the year there were nine
functioning centers in the RCDMd project, each staffed with a RCDM field worker. A parallel
extension and facilitation structure was established for the RCDM water development project. The
community organizers assist in motivating and mobilizing participation of the villages before
constructing or rehabilitating wells. Well advisers are also employed by the RCDM to oversee
construction and rehabilitation.

Since 1992, the well projects have added training and monitoring teams. Community
organizers for the teams are mostly composed of younger men and women. They return to old well
sites months after completion to monitor the condition of the well, to assess the strength of the elected
village well committees, and to engage communuity members in well maintenance and repair.

Both of these NGOs, World Vision and Lutheran World Federation, have concluded that long
term facilitation cardied out by their own community organizers is needed to achieve local
sustainability. This need may be the result of the passive attitude often experienced by the poor and
vulnerable in village communities and at the same time the fact that most projects have not been
conceived by village communities but initiated by the organization itself through its facilitators. Such
'tops-down" planning discourages sustainability and active use and maintenanca of resources brought
by the NMOs. Community- or group-owned resources, whether water wells or hammermills, where
local conmitment to participation is engineered after most or all the materials has been provided by an
external agency will face considerable problems related to project sustainability.

At the same time, considerable conflicts often exist between different insdtutions and groups
within the community. These conflicts often disrupt development activities.

ZCRS is initiating a new project within the RCDM project during 1993 in Petauke district.
One of its major components is to utilize the PPM subcommittees. These subcommittees will be
transformed into area agricultural committees that will work with the RCDM extensionists. Extension
for drought-resistant crops, mainly traditional crops such as millet, sorghum and cassava, will be
provided to some 20,000 farmers. Each farmer will receive 20 kg of groundnut seed, 5 kg of
sorghum seed, and 15 cuffings of cassava. The cost of the seed will be repaid in the following season
and seed will be reissued to other households in the area. The program will focus on farmers who are
"resource poor but spirit strong". Farmers wishing to participate must guarantee their labor and land.

This initiative is clearly a "tops-down" approach, but addresses a strongly felt need of
villagers. The project stands a good chance of success if the local committees can carry out both the
distribution and recollection of the seed. The former PPM subcommittees, which functioned quite
well, now need to carry out new tasks in PAM. In addition, if they turn out to be well-functioning,
NGOs and GRZ institutions will probably try to use these PPM/PAM sub-committees for a number of
purposes. Such use may overextend these sub-committees.
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A further complication is the fact that the PPM food-for-work program established during the
drought was based on in-kind payments for labor. Many of the NGOs wished to create a strong
profile in rural commnunities through the food-for-work program. Thus NGOs may face considerable
difficulties invoking the self-help spirit in these conununities because they increased the aliucipation
that communal work should be rewarded from external institutions.

iv. Observations on Proaram Against Malnutrition (PAM)

PAM, a Zambian NGO that is under the general umbrella of the World Food Program, is an
offshoot of the Program to Prevent Malnutrition (PPM), which was initiated during the 1991/92
drought. The mission of PPM was disaster relief. The mission of PAM is dealing with food security
and nutrition problems resulting from the structural adjustment program, and helping to move in the
direction of economic development.

To accomplish these goals there is a need for better techniques for identifying the poor and
better strategies for targeting their needs. There are numerous donors, NGOs, and GRZ-related
groups with different projects. There is a need for better exchange of information on what works and
what doesn't and better coordination of efforts.

First and foremost there is a need to strengthen individual, group, and community-level
initiative in identifying needs, and in carrying them out. What is needed are facilitators, not dictates
from above. Individuals, groups, and communities can not depend exclusively on outside guidance
and assistance. The 'tops-down" approach of the past must be abandoned in favor of a "bottoms-up"
approach that is based on empowerment and produces a feeling of ownership.

Second, more attention still needs to be devoted to the identification of poor and designing
programs that address their needs. Many programs and projects have been geared towards increasing
agricultural productivity by providing improved inputs and technologies and infrastructure. However,
some of the most vulnerable groups in rural areas are the elderly, handicapped, infirm, and female-
headed households that, by definition, are not able to reap the benefits from such programs. These
groups require special programs of assistance, that recognize their physical limitations in agricultural
activities. This type of program may include handouts, food-for-work that is not physically
demanding, food-for-work programs for able-bodied persons that are geared at helping the more
vulnerable groups, etc. These programs need to provide a sustainable safety net over time.

One of the programs that PAM is sponsoring is the provision of seed for planting one hectare
of staple crops such as local maize and sorghum, and cassava shoots on a loan basis to poor
households. These food crops require litle or no fertilizer. However, as pointed out above, the most
vulnerable households have physical constraints that limit land preparation. Thus, it is important that
assistance in land preparation also be considered if the program will, indeed, target the most
vulnerable groups. For resource-poor households, seed for 1 hectare may not suffice to cover
household staple food requirements plus other household needs (PAM assumes an average household
size of 2 adults plus 4 children). Therefore, additional income-generating opportunities are needed.

In a good harvest year even the most vulnerable groups share in the bounty of the community.
The vulnerable groups suffer worst when other members in the community experience a bad harvest.
Thus, attention needs to be devoted to disaster assistance, especially identification of impending
disasters and identification of the most vulnerable groups. More attention needs to be devoted to
understanding existing social support systems, and strengthening them.
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ANNEX mI: INFORMATION ON RURAL HOUSEHOLDS: CASE STUDIES

Case Study #1: Central Province

Inroduction

The following is drawn from an ARPT study carried out in Mkushi District, Central province
in the early 1980s (Chabala and Gichira). The location of Central province in relation to urban
markets in Lusaka and Copperbelt gives it a comparative advantage for commercial agricultural
production. As a result, Central province ranks among the most productive regions of the country in
terms of the total quantities of maize produced and marketed. Since the early 1970s, some
smallholders have adopted new crops, particularly sunflowers, soybeans, and cotton.

Household Composition, Gender Divislon of Labor, Ssonality of Labor

In Mkshi District, Central Province, the predomi- ant ethnic groups are the Lenge, the
Swaka, and the Lamba. A small number of migrants has moved in and is cultivating land allocated to
them by village headmen. Most of the family households are headed by men, but about 25 percent of
households are headed by women. This is because their husbands have migrated to urban areas for
wage income. Others are widowed, divorced, or never married but have children. There is little
interaction between male heads of households and female heads of households because of social
disapproval of meetings between married men and unmarried women.

Women contribute to the economy through their work as farmers, as managers of their
households, and as non-farm workers. Men do most of the heavy work of field preparation and share
responsibilities such as planting, hoeing, weeding, and harvesting. Female heads of household
undertake the heavy work, hire labor, or get help from male relatives or neighbors. The ability of
female-headed households to adequately feed themselves is adversely affected by the shortage of male
labor. In household management, women undertake food processing and preparation, cooking,
housekeeping, and child care, as well as collect fuel, water, and feed for domestic animals. This
work is shared with children.

Children start going to school at seven years of age. School-going children play an important
role in farning households. Upon returning from school, children change from their school uniforms
and, after a snack, join their parents with ongoing activities. Gir's will usually go to the wells for
water and clean the house and yards. Occasionally they feed chickens and other donestic animals.
They may grind mealie meal while cooking relish for dinner. During the agricultural season, after
compledng the household work, girls usually join their parents in the field. During the dry season
they visit friends. After their snack, boys normally join their parents in the field or take over tending
cattle from their fathers. Older boys also will have responsibility for helping their fathers maintain
the fence around kraals and for helping to construct family houses.

Women and men are also engaged in non-farm activities. Women are active in small-scale
trade of food commodities and other household products. Over 90 percent of sellers in local markets
are women. Men are more active in cash-crop production and sales, while women are involved in
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food crop markets. Markets are held frequendy in larger villages, particularly after the harvest, and
serve as inter-village exchanges. Usually these small businesses are self-financing.

In addition to their different labor roles, women and men have different access to assets and
income and different financial responsibilities. Each sex earns and controls income from different
crops or activities. Women are frequently responsible for their own and their children's food and
clothing. Men's earnings frequently go toward the purchase of capital items, inputs for crop
production, and family expenses such as school fees for the children.

Family labor constitutes the major source of labor for farm operations. In peak labor-demand
periods this is sometimes supplemented by hired labor. Based on a seven-hour day, male adults
devote 75 percent of their time to farm operadons while the other 25 percent is split between non-farm
activities and resting. Adult females divio. !their time between fann operations and house chores such
as cooking, fetching water, fetching fuelwo"1, and attending to children. Adult females have very
little time to rest during the growing season. School-going children devote only 15 percent of their
time to farm operations; most of the time they attend lessons at school.

From August to October very little goes on; males spend this time relaxing, drinking beer,
and socializing. However, females still devote almost 50 percent of their time attending to house
chores. Fetching water takes up most of their time because most of the nearby wells are dry during
this period. Cattle herding is mostly done by male children, while female children assist their mothers
in house chores.

Paymert for hired labor takes the form of cash, mealie meal, exchange labor, beer, or access
to oxen. Most communal labor hiring is for labor-intensive activities, weeding and harvesting, and
occasionally for land preparation. A typical communal labor day is concluded with a beer party and
food festivities. People attend the work parties for several reasons - they enjoy a party and they
anticipate their own need for extra labor. A farmer is expected to attend communal workdays if
called upon by a farmer who attended his or her workday. Communal labor hiring is appropriately
viewed as a kind of communal self-help scheme for neighboring villages as opposed to kinship groups,
as people are not necessarily related to one another.

oxen

Oxen, used primarily for draft power, are a recent introduction and are not part of the
traditional social system. They are generally owned by men, though some are owned by women.
Men manage oxen for land preparation and other uses. Women who own oxen have their plowing
done by male relatives or by hiring or exchange arrangements. Some farmers hire oxen or tractor
operators for land preparation.

Farmers without oxen have access to them once the oxen owners finish plowing their land.
Almost all the plowing is done by men with teams of oxen, usually a pair of oxen. If the plowing is
done by a female farmer's relatives, she usually pays them back in exchange labor. However, most
female-headed households depend on hired labor for plowing, and in such cases payment is usually in
the form of cash. Ox-hire is also used for transporting crops from fields to market.
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Land

Land is readily available and is allocated by the village headmen. People do not cultivate all
the area allocated to them. Land is either slashed and burned (chitimene) or stumped (completely
cleared). The latter is preferred for hybrid maize cultivation. However, cleared and stumped land is
limited, because stumping is labor intensive and is mostly performed by male labor during February,
March, and April.

Female-headed households have access to land through the village headmen, and, once
acquired, they can keep it for as long as they want. Generally, married women who prefer to have
their own fields acquire land through their husbands or relatives; this also applies to junior males and
females. In some instances, these assigned plots are part of the general rotation of fields farmed by
the household. Inheritance is largely patrilineal. When the head of a household dies, his or her
relatives determine the inheritor, usually a son or nephew, who inherits the responsibility for caring
for dependents. The cultural view is that husbands know what is best for the household.

Crop Mix and Staple Foods

The common dish in Mkushi District consists of nshima accompanied by relish (a side dish
made with vegetables or meat). Nshima is a thick porridge made from maize, sorghum, millet, or
cassava meal. The most preferred is made of white maize meal. The common relishes in Mkushi
District are boiled beans, meat or chicken curry, and vegetables. Nshima is eaten during lunch and
dinner. In between meals, snacks such as roasted groundnuts, fruits, and roasted or boiled green
maize are taken. Popular beverages are sorghum beer and munkoyo. Munkoyo is nonalcoholic and is
usually made from maize porridge into which the munkoyo root is put, dissolving the porridge into
lumps of porridge and liquid. The mixture is sieved and the liquid drunk. It is particularly popular
during the cultivation season as it can be taken to the fields. During food shortage times, nshima is
taken at dinner. During the day families depend on snacks, usually roasted maize and fruits such as
mangoes, bananas, and papaya.

Farmers prefer to eat the traditional maize that is mostly grown by women in small plots near
their houses or in dambos. The traditional maize is usually eaten green. Most farmers also grow
hybrid maize, which has been promoted by the Government, directly and indirectly (i.e., through
extension and credit, seed and fertilizer suppliers, purchasing boards). Much of this hybrid maize is
sold, but some is stored for food. The (now defunct) official marketing board, NAMBOARD
(NAtional Marketing BOARD), only accepted hybrid maize because of the inconsistencies in color of
the local variety. Farmers say the hybrid is less sweet when eaten green, but indistinguishable when
made into nshima.

Groundnuts, sweet potatoes, and bush beans are the prinary relish crops. Sweet potatoes are
mestly grown for home consumption as snacks and also for sale; the leaves of sweet potatoes are used
as a vegetable, fresh or dry. A persistent problem with groundnuts is "pops" (empty shells). Pops
are usually associated with highly acid soils and the lack of calcium.

Sorghum grows eight to nine feet tall. As the grain matures, bird scaring is necessary from
February just before cuttng and stacking the sorghum in the fields) through May (when the last of
the grain heads are cut from the dried stalks).
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Relish crops are usually grown by women in small backyard gardens or near main fields or in
the dambos. Land preparation is the women's responsibility for these plots. The average size of
fields for these crops is 0.07 hectares, with a range of 0 05 to 0.09 hectares.

Support Services - Creit, Extension, ILput and Output Markets

Access to credit is limited and unreliable. Small-scale farmers, who market their products to
the provincial cooperative and marketing union, complain that payment is usually delayed. The inputs
supplied by the cooperative are also customarily late to arrive and to be distributed. Further, local
extension agents have very limited contact with farners; new technology is introduced through
selected on-farm demonstrations, which few female farmers attend.

Case Study #2: Easterm Province

Introduction

Since Zambia has a single rainy season and a long, dry period, all rural households face
considerable seasonal variation in their production and consumption patterns. The following calendar
of agricultural activities is based on Kanyangwa, which was adopted from Skjonsberg (1989). The
calendar is based on a study that was carried out in Kefa Village, Eastern province.

Calendar of Agricultural Activities

MONTH ACTIVITIES

August End of cold season. Hot season begins end of August. Not many agricultural
activities. House building and repairs undertaken.

September Hot Season. Generally not many agricultural activities. A few motivated farmers
begin land clearing, burning weeds, clearing debris in the fields and loosening soil in
preparation for planting.

October More farmers engaged in land preparation. First rains occur in late October.

November Beginning of rainy season. Preparation of agricultural tools-ox yokes, hoes and axe
handles. Land preparation continues. Early planting of local variety of maize in mid-
November. Also planting of groundnuts, and minor crops such as pumpkins,
cucumber, beans and cowpeas.

December Heavy rains. Heavy agricultural work. Planting of local and hybrid maize. By mid-
December, most farmers have completed first weeding. Second weeding may begin.
This is also the period described as "hungry season." Granaries are low or depleted.
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January Heavy rains. Planting of sunflower. Watching over crops to prevent destruction by
animals. Weeding continues. Planting of sweet potatoes occurs in late January.
Continuation of "hungry session."

February Weeding is fWished. Green maize is ready by the end of February.

March Maize and groundnuts mature. Watching of crops continues.

April End of rainy season. Maize is drying. Harvesting of maize and groundnuts begin.

May Cold season begins. Vegetable gardening begins. Harvesting of all crops occurs.

June Transportation of crops from farm to village. Period of limited farming activities.

July Marketing of crops. Farmers sell surplus crops.

Case Study #3: Copperbelt Province

Inroduction

The following is an excerpt from an ARPT study that was carried out in Ndola Rural District,
Copperbelt province during March and May of 1992 (Mwape and Russell). Studies of two areas in
Ndola Rural District, St. Anthonys and Ibenga, were made using community participatory Rapid Rural
Appraisal techniques. The aim of the studies was to develop work programs that better meet the
needs of smallholder households. A direct study of food security issues as a means of identifying
research priorities had not been used previously.

St. Anthonys is located in the central part of Ndola Rural District 100 km from Luanshya, the
nearest market town. Located at St. Anthonys is a Primary School, a Land Use Planning Officer and
a Home Economics Assistant, a depot operated by the Ndola Rural District Cooperative Union and a
newly build depot run by a private trader and three Agricultural Extension Workers. A Roman
Catholic mission station at St. Anthonys runs a health center and a small hospital. The indigenous
people are Limas and are part of Senior Chief Ndubeni's chieftainship. During the past thirty years
there has been a steady immigration of people from the south of Zambia who are largely of
Zimbabwean origin, and of retired workers from the Copperbelt towns.

The Ibenga study area comprised the villages of Chibuli, Chipala and Butikili. These are
located some 7 km from Ibenga village, a small and thriving market center. At Ibenga there is a
Secondary School and a Hospital. The administrative center for the District lies a further 2 kn from
Ibenga at Masaiti Boma. In the study area there are no schools, clinics or agricultural extension staff.
A small produce and input marketing depot was recently built at Butikili by the Copperbelt
SmalUholder Development Project but this is not yet operating.
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Cropping Systeis

Traditionally a chitimene systemn of shifting cultivation was practiced in which finger millet
and sorghum were the principle crops grown. During the 1950s this system was abandoned for a
more permanent cropping system in which sorghum was the dominant crop. Between the sorghum,
maize, cowpeas and various cucurbits were grown as intercrops. A small plot (not more than 0.1 ha)
of groundnuts would also be grown. After cropping the land for a number of years (often 5 to 7
years) sweet potato and cassava and beans grown on mounds were grown for one or two seasons after
which the land would be abandoned. This is still the system followed by approximately 30 percent of
farmers.

During the 1980s hybrid maize grown with fertilizer was introduced. The cooperative
societies gave farmers credit and marketed the crop. Hybrid maize is generally cultivated by males
using family (i.e., female and child) labor. Although in many cases the traditional sorghum based
system has been completely abandoned, in some cases the women of the family have continued to
grow a small area of sorghum to meet household subsistence needs. About 40 percent of farmers are
growing hybrid maize with fertilizer. A number of farmers grow local varieties of maize without
fertilizer.

Types of Farmes

In St. Anthonys and Ibenga, farmers were categorized into four basic cluster types. Farmers
were grouped into 'clusters" of families sharing resources. Clusters with similar production systems
were grouped together and identified as a cluster type. According to Mwape and Russell, each cluster
is like a mini-village.

Cluster TDue 1

Large scale farmers, many of whom are in-migrants from the Copperbelt towns who have
retumed after retirement to their ancestral homes. In St. Anthonys they typically cultivate between 1S
to 60 ha which is mainly planed to maize. In Ibenga the trend amongst these farmers is to move
from maize production to specialize in wet and dry season vegetable production. Each farmer has a
herd of more than 30 head of cattle, and they use both tractors and oxen for draught power.

Maize producers can plant large areas of maize but because of a shortage of labor for
weeding, yields per hectare are low. The vegetable producers tend to specialize in tomato production
which at the moment is lucrative. Other fanners are moving into this enterprise and this may result in
an over-supply of this crop in the future.

Cluster Tnpe 2

Medium scale farmers originadng from Zimbabwe or Southern or Central provinces of
Zambia. They cultivate 7 to 12 ha of maize, and have a herd of 30 head of cattle and use 3 or more
pairs of oxen for draught power. Wives produce up to 3 ha of groundnuts. Production and yields are
higher than most other farmers. This type of farmer is not found in the lbenga area.
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Cluster TIpe 3a

Small scale farmers many of which are immigrants from the Copperbelt towns who have
returned after retirement to their ancestral homes. They have a large herd (more than 30 head of
cattle), but with a relatively small area cultivated (2-5 ha). They use their own oxen for plowing and
for hire. This type of farmer is not found in the lbenga area.

Cluster Type 3b

Similar to Cluster Type 3a, but have fewer catde (5 ta 10 head of cattle) and produce a low
yield. In Ibenga these farmers do not cultivate more than 2 ha and sell no more dtan 10 bags of
maize.

Cluster Type 3c

Similar to Cluster Type 3b but use hired oxen for cultivation. In lbenga these farmers do not
cultivate more than 2 ha and sell no more than 5 bags of maize.

Cluster Tpe 4a

Small scale farmers cultivating up to 2 ha in St. Anthonys but never more than I ha in Ibenga.
Most of these farmers were born in the area. They have a similar farming system to that of the
Cluster Type 3c farmers but with the difference that they do not cultivate as large an area of hybrid
maize. Although some of these farmers use hired oxen for plowing, many till the land by hand.

In Iben8a vegetable production and the road-side sale of seasonal fits, mushrooms, honey
and sweet potaoes are the main sources of income for these farmers.

These farmers compared with cluster Type 4b farmers tend to be single family clusters with
smaller labor resource (an average of 3 families in the cluster compared with 8 families members for
cluster Type 4b).

Chuste Tg 4b

Smal-scale farmers cultivatng up to 2 ha in St. Anthonys, but never more than 1 ha in
Ibengp. Most of these farmers were born in the area and follow a more traditional farming system
than cluster Type 4a. In this type of cluster a larger area of sorghum and a wider range of minor
crops are grown than in other cluster types. A one hectare plot of hybrid maize may be grown by the
primary producer. Cultivation is by hand, oxen are used occasionally for plowing the hybrid maize
plots.

In Ibenga vegetable production and the road side sale of seasonal fruits, mushrooms, honey,
and sweet potatoes are the main sources of income for these farmers.
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The proportion of farmers falling into the main cluster types is presented below:

The Percentage of Farmers in Each Cluster Type

Percent of Farmers in Each Cluster Type

Cluster Type St. Anthonys Ibenga

r1 4 2

2 12 0

3a 5 0

3b 10 11

3c 9 2

4a and 4b 60 85

Farmers in Cluster Type 4 represent, by far, the largest group of smallholder households.
The next table compares the cluster types found at St. Anthonys, with a focus on differences in staple
food production, and the use of draught power. These two characteristics are crucial, because they
indicate both the ability to provide enough food to feed the household and generate a cash surplus.

Compaio of Clute Types at St. Anthonys, Ndola Rura Disti

Clut Type Description Staple Food Production Draught Power Status

1 Lage-scale Pinmaiy Producer: 15+ maize 3+ pairs draught oxen, ator

2 Medium-Scale Primayr Producer: 2 - 4 pairs draught oxen
7 -12 ha maize

3a, b Small-scale Plimary Producer: 2 - 3 pairs draught oxen
2 -5 ha maize

3c Small-scale Primary producer: oxen hiring
2 - 5 ha maize

4a Resource-poor All producers: oxen hiring, occasionally draught
< 2 ha maize, some sorghum power owning, some hoe

cultivation

4b Resource-poor All producers: hoe cultivation, some oxen hire
< 2 ha sorghum, some maize

Am-8



For farmers in Cluster Types 1 and 2, the only crop that can be cultivated in large areas is
maize. The quick harvest of other crops such as beans, soybean, groundnuts, and sunflower is
essential to prevent spoilage in the field. To grow a reasonably large area of these crops would then
require a large labor force for harvesting. Such a labor force may be difficult to find, so these
farmers practice continuous maize cropping, which can lead to declines in soil fertility.

There are two major constraints facing farmers in Cluster Types 3a and 3b: a) the lack of
labor to grow larger areas of maize and other crops that would make full use of their oxen, and b) the
desire not to appear too successful and incur jealousy of neighbors.

To obtain higher incomes, Cluster Type 4 farmers could adopt the maize system used by
Cluster Type 3. However, this would mean abandoning a relatively stable system which provides
them with a secure food supply, but no excess cash (or other liquid assets) to invest in a risky farming
system that might expose them to food shortages in poor years. Because of the late supply of hybrid
seeds and fertilizer, and subsequent late planting, the hybrid maize system will only provide a good
yield in good rainey seasons. When rainfall is poor the yield is not sufficient to pay back loans and to
provide for household food needs.

Crop Production and Food Security

Below is a table which focuses attention on difference of cluster types with respect to: a) land
used to produce major food staple crops, b) yields, c) amounts sold, d) amounts stored, and e) when
stores of these food staples are exhausted. This presentation highlights the relationship between crop
production and food security.

Major Staple Food (Maize and Sorghum Production, Saes, and Storage.

Ha. Planted By Amount Produced Amount Sold Amount Stored (90
Cluster S.SSPrimary Producer (90 kg bags) (90 kg bags) kg bags) When are Stores Exhausted

~'Cluster St. St. St. St. |
Type Anthony Ibenga Anthony Ibenga Anthony Ibenga Anthony |Ibenga St. Anthony Ibenga

1 15-60 2 350+ 30+ 300+ 0 30-50 30+ Never Never

2 7-12 NA 200-750 NA 160-700 NA 30-50 NA Never NA

3a 2-5 NA 50-150 NA 30-120 NA 10-15 NA April - June NA

3b 2-5 1.5-3 30-100 10-50 10-70 0-40 15-30 5-10 April - June Nov. - May

3c 2-5 1-2 30-100 10-30 20-70 0-20 10-15 10+ Feb. - April May

4a <=2 < 1 20-40 5 10-30 0 10+ 5 Jan. - Apri Dec. - Jan.

4b <=2 1-2 20-40 15-20 <20 0-10 10-15 10-15 May-June March-
I____I__ May
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All households store a proportion of the staple crops produced. Amounts stored are quite
similar for Cluster Groups 3 and 4, which are exhausted before the next harvest. In contrast, Cluster
Groups 1 and 2 store about twice the amount of Clusters 3 and 4, and never exhaust their stores of
food staples.

Ibenga fanners compared with St. Anthonys farmers plant smaller areas, produce crops with a
lower yield, sell less of their crop, store less and generally run out of stored food before St. Anthonys
farmers. The main source of income for St. Anthonys farmers is the sale of hybrid maize. This is
supplemented by trading within the community. For the Ibenga fanmers the main source of income is
vegetable production supplemented with the sale of other produce such as sweet potatoes, charcoal,
honey, fruit, and mushrooms. Maize and sorghum are merely grown as subsistence crops, any sales
that do occur are made within the community.

Most farmers in St. Anthonys sell maize outside the village. Farmers in St. Anthonys say that
they sell maize to repay loans. A greater proportion of farmers in St. Anthonys have seasonal loans
than in Ibenga. These are necessary for them to purchase the inputs needed for the cultivation of their
pnnciple crop, hybnd maime. Farmers in Ibenga have chosen cash eaning activities that do not
require credit to purchase large amounts of expensive inputs. Soils at St. Anthonys are much better
than at Ibenga, so they can obtain a higher return by choosing to grow hybrid maize.

This study shows that farmers following the traditional maize system who do not own oxen
(Cluster Type 3a and 4 farmers) are more likely to suffer from food shortages than those following the
traditional sorghum based system (Cluster Type 4b farmers) or who own oxen (Cluster Type 1, 2, 3a
and 3b). Though this needs to be clarified by more studies the information gathered from farners
indicates that this is caused by the failure of credit and supply institutions to provide these farmers
with adequate services. An integral part of the hybrid maize system is that it is grown with hybrid
seed and ferdlizer, and to purchase these inputs most growers require credit from Government-
sponsored credit institutions. Due to financing problems, fertlizer and seeds, and the credit required
to purchase these items, have almost always arrved in depots after the rainy season has started.

Fanners, for fear of having to plow their land again, will not plow their land untl they have
received all their inputs. As much of the land planted under this system is plowed with hired oxen,
waiting for oxen to plow the land further delays planting. The result is that hybrid maize is often
planted more than four weeks after the optal plantig date. The effect on yield of late planting is
firther compounded by late weeding and the sensitivity of hybrid maize to adverse soil and climate
conditions. As a consequence yields are low and insufficient food remains after the repayment of
loans, and the purchase of household goods and services during the year.

Farmers in Cluster Type 1, 2, 3a and 3b do not suffer from the consequences of late arrival of
inputs to the same extent because they may have the assets to allow them to purchase their inputs with
cash and have the draught power to prepare their land and plant much earlier that the Cluster Type 3a
and 4 farmers. Furthermore their larger scale of production gives them greater surpluses to pay for
expenses after they have extracted the food they need for home consumption.

The St. Anthonys Cluster Type 3a and 4 farmers find themselves selling maize in July and
August to pay for their loans and then, because they do not have enough maize left after repaying
their loans to supply their food needs for the whole year, they have to buy back the same maize as
mealie meal in November and December. This is made easier for these farmers by the fact that the
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Catholic Mission at St. Anthonys stocks mealie meal as famine relief measure. Purchase of maize
during the harvest season for resale during the hungry season would be a more efficient way for the
mission to assist food deficit families.

Case Study #4: Luapula Province

Introduction

This information is based on a rapid food security and nutritional assessment that was carried
out in several villages in Mwense District, Luapula province between August 18-28, 1993. Luapula
province was selected because it has one of the highest malnutrition rates in Zambia. The study was
carried out jointly by the Central Statistical Office, UNICEF, PAM, and FAO Project on
Strengthening Household Food Security and Nutrition Monitoring (Central Statistical Office, 1993b).

Mwense like most of Luapula province did not experience drought conditions like areas in
drought-prone southern, western, and eastern parts of the country. However, most households have
experienced periods of food shortages. Food scarcity among households can be related to lack of
staple foods and/or to lack of relishes. Many households attribute food shortages to the scarcity of
relishes. Households, however, tend to describe food security mostly in terms of the staple food.
This is probably because it is easier to deal with lack of relish than lack of staple food. It is possible
to pick wild vegetables when domesticated vegetables are finished. It is also easier to borrow
vegetables for a meal than to borrow a staple food.

Major caus of food and nuitional insecurity were idenifled as:

a. Inadquate Child Care

Caused by heavy workloads of women throughout the year. Because of deforestation due to
chitemene, fields are two to three hours walking distance away especially where the population is
dense. Women leave small children at home attended by older children. All children are fed only
when mothers come from the fields.

b. Lack of Relish

Although, households have enough cassava for nshima throughout the year, there has been a
reduction in the number of meals because of the lack of relish. The dry season is particularly a
problem when most of dried vegetables are finished. Although, most households have access to
dambos not much gardening is practiced in the dry season because of the high labor demands of the
chitemene.
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c. Lack of Basic Infrastructure

Lack of basic health facilities and trained medical staff. Most of the villages have no access
to clean water, thus putting them at risk of water-borne disease. In addition, poor roads make it
difficult to get food supplies in and to market goods out during the rainy season, limiting the
livelihood options for households.

d. Lack of Hammennills

Household food and nutritional security are negatively affected by a shortage of labor
compounded by the lack of bammennills.

e. Lack of Oi in Diet

Most of groundauts produced by households are sold, and only small amounts are consumed.
Because of declining soil fertility, not much groundnuts are produced because of pops. Low amounts
of oil in the diet have implications for vitamin A utilization and energy.

f. Lack of Work Oxen

The time and energy spent on land preparation is negatively impacting the nutritional security
of farmers, especially among female-headed households. Many households are unable to increase
cultivated area because of a lack of labor.

g. Lumited Access to Credit

Seonal credit is often available to hybrid maize producers, but not for other crops. Few
households have access to mediwn-term credit to purchase oxen for draught power.

h. Limited Extension Services

There is lack of extension services in general, and for non-maize crops and livestock in
particular. Also there is a lack of veterinary services and equipment maintenance services.

i. Problems with Thefts

Increased thefts which are preventing households from keeping produce such as groundnuts in
storage. Increased thefts are also destructive socially.
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Major coping strategies of food and nutritional inseeuity were idetied as:

a. Adjustment in Meals and Food Substitution

First, many households reduce the number of meals. On average it was found that households
normally eat 2-3 meals per day, but reduce the number of meals to one. Some households report not
having any meal all day when food is scarce. Both female- and male-headed households reduced the
number of meals.

Reduction of meals was often practiced when relish was not available. Reduction of meals
was mostly practiced after the rainy season. The worst period was between June and October when
both the green and dried vegetables were no longer in the stock. In addition to the reduction of
number of meals, the quantity of food prepared was reduced.

Households also substituted one food with another in times of food scarcity. For example,
rice which is often grown as a cash crop by those households growing rice, was used in place of
nshima when households did not have relish or the staple food. Where relish ran out, rice was eaten
on its own. Households preferred eating rice without an accompaniment rather than eat nshima
without relish. According to the women interviewed, cassava nshima was less palatable than rice
when consumed without relishes. Other foods substtuted for nshima included bananas, sugarcane,
roasted cassava, fried maize, sweet potatoes, pumpkdns, squash, and roasted dry maize.

b. Sale of Assets

None of the households sold productve assets in times of food scarcity. One male household
head said he would rather die than sale productive assets. However, he sold his labor for cash to buy
food. The only productive assets found were axes and hoes.

Most households however, have sold liquid .ssets such as goats, chickens, furniture, and own
clothes to raise money for foods for the household. Others exchanged assets for food staples like
cassava or millet. The practice of selling liquid assets was being done in all the villages, with a
majority of the households involved in the practice.

c. BorrowingABegging From Relatives/Friends

Many households borrowed from friends and relatives when food was scarce. Borrowing was
practiced in almost all the villages visited. Borrowing within the village and from fellow church
members is common among households. Those who borrowed from fellow church members did not
pay interest. Most households borrowed food items such as cassava. One household borrowed
everthing from staples to relishes. Borrowing was done with reluctance. One household was quick
to point out that they will borrow but did not want to make it habit.

This strategy is being practiced equally by both male- and female-headed households. It was
also discovered that some households go begging for food from others as a coping strategy when they
have no food of their own. Opportunistic appearances at meals was reported.
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d. Credit

There are some households that are relatively better-off than others. These better-off
households act as lending institutions to the poor households by lending out money and food. Usually
there is a 50 percent interest on money borrowed. If lending is in food, then the borrowing household
will pay the equivalent amount of food borrowed at the end of the next season. This lending
arrangement was found to be practiced by both male- and female-headed households. However, such
borrowing for food is not widespread.

e. Wild Foods

Use of wild foods was common among households throughout the year. Foods such as
mushroom, leafy okaas, and chikanda are collected even in times when there was plenty of food.
These wild foods have become part of the regular diet among In any households. Households
indicated intensifying use of wild foods during food scarcity. More time is spent looking for wild
foods than usual in times of food scarcity. This strategy is mostly used by female-headed households.

f. Alternative Employment

Seeking alternative employment was a common practice coping strategy among households
expenencing food scarcity. All the households indicated that they resorted to wage labor. Some of
the poorer households offered labor to other households in return of either money or food.
Households offering labor to other households during the rainy season were most likely to experience
food shortages throughout the year and therefore made them vulnerable to chronic food insecurity.
Alfthough income is earned from supply of labor to meet immediate food needs, it is unlikely to be
adequate to purchase food for a whole year round. Denand for labor among households tends to be
seasonal and hence can not be relied upon as a sustinable livelihood strategy. Thus, engaging in
wage labor during dmes of crop culdtivation might be deletenous to household food security status for
household already experiencing labor constaints.

To smooth out large flucations in food availability, household nmmbers participated in a
variety of activities. There were major differences between alternative employment patterns of men
and women. Both men and women worked on other people's fields, however, more women did so.
Alternative employment for women included processing crops for other households. In one group
inteview, men talked about *women turing themselves into hammermillsm, another group talked
about "women turning into trucks transportng produce from people's fields" in response to food
scarcity.

Alternative employment acivities for males included doing piece-work for wages,
brck-laying, carpentry, basket-weaving and mat-making for sale, and some households do some petty
trading such as selling salt, cooldng oil and paraffin in smaller quantities. The selling of such
essentials in being practiced by both male- and female-hgaded households. Other wage labor jobs
include working in another household fields and engaging in fishing for another household. Payment
may be cash or food depending on the arrngement by the two parties concerned.
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Increased brewing, prostitution and stealing were reported to be coping strategies adopted
many households. Most of these activities have negative impact on the general welfare of the
communities. With the spread of AIDS, coping strategies such as prostitution are not only risky to
the women but to the whole community. More households are now tending the sick and attending
fimerals and therefore are not able to devote their time to production. This, in turn, puts them at a
greater risk of food insecurity.

In one village beer drinking was cited as an important constraint to production. Increased
brewing especially during crop production periods affects household labor supply which in tum aftects
amount of food production. In addition, nillet which is back-up staple crop is now used as a cash
crop. Households no longer have enough millet in stock in case of a mealy bug attack on cassava,
most households would have nothing to eat.

g. Remittances

Few households are receiving money from children and other relatives in form of remittances.
Only a few households-relatively well off-have educated relatives having good and secure jobs in
towns. Relatives remitted money about two times a year with amounts ranging from K2,000 to
K10,000 per remittance. More female- than male-headed households received money from relatives.
Even fewer households are likely to receive money from children or siblings in future as the impact of
structnual adjustment is affecting urban households. Many households did realize that incomes in
urban areas have declined and that it was becoming difficult for urban households to meet their basic
needs. Many rural households have stopped expecting remittarnces from their urban relatives. One
woman explained that she no longer visits her children because it was equaUy hard for them.

Concluding Remarks

The situation described above shows that buffers aganst food stress are beginning to
disappear. When traditional buffers against periodic stress begin to disappear, successive food
shortfaUs develop into a crisis and so households fail to recover from it. Most of the coping activities
have become livelihood strategies.

Many households are already participating in these activities to generate income for other
needs. The only difference is that during food scarcity, households increase their participation in
these activities. Because such coping strategies are now turning into livelihood strategies it will
become more difficult to gain access to such alternative employment so that household may be forced
to core extreme measures such as seasonal migration or even out migration.

Current alternative employment opportunities for women such as pounding are likely to
diminish as mechanized hammermills are introduced in these communities. Lack of access to such
employment will result in the failure to recover from such food stress.
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Case Study #5: Eastern, Southem, Northern, Luapua, Western Provinces

Intoduction

The following information is from a mid-term review of a Participatory Rural Appraisil
(PRA) that took place in the second-half of 1993. Interviews took place in several villages in Eastern,
Southern, Norther, Luapula, and Western Provinces. The aim of the PRA was to obtain infomaion
about rural residents' concepts of rural poverty, notably the: 1) characterization of rural poverty, 2)
causes of rural poverty, and 3) means to reduce rural poverty. Some of the respondents' concerns and
ouggestions for action are also presented.

1. Cbaracteriaon of Rural Poverty

Respondents tended to group households into four groups:

a. "Rich" (5 to 10 ha)
big fields
considerable amount of assets (oxen, ploughs, hammermills, livestock)
plenty of food for household (not affected by drought)
hure labor and oxen

b. "Middle" (2 to 4 ha)
hard-working
some assets (oxen, livestock)
usually sufficient food for household (possibly affected by drought)

c. "Poor" (up to 2 ha)
no assets (hand tools only)
insufficient food for household
able-bodied, but "lazy"
hire out labor to other farmers

d. "Vulnerable" (up to I ha)
no assets
insufficient food for household
depend on charity from others in community
lack physical power (old, handicapped, female-headed households with many children)

Males tended to characterize rural poverty in terns of the lack of livestock. Females tended
to characterize rural poverty in terms of lack of food. Thus males focused attention on the stock of
wealth and social status (a longer-term perspective), whereas females were more concerned with food
security issues (a short-term perspective).

The difference between "poor" and "vulnerable" households is critical to note. Clearly
policies and programs aimed at increasing agricultural production will have limited direct impact on
vulnerable households, who lack the physical power to be farmers.
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2. Causes of Rural Poverty

a. Lack of physical and human capital resources
lack of productive assets (e.g., oxen and implements)
lack of physical strength required for fanring
illnesses (e.g., AIDS)

b. Lack of personal initiative
lack of initiative ('laziness')
too much beer drinking

c. Poor policy initiatives
bad govemment policies (late delivery of inputs and late payment for maize)
poor extension services
expensive inputs

d. Location
distance from markets and hospitals

e. High cost of non-agricultural goods and services
school fees and uniforms, health fees, transport

f. Natural disasters
drought
pests

3. Means of Reducing Rual Poverty

a. Motivation
hard work (e.g., vegetable garden, trading, hire out labor and oxen)
need to be motivated (need to be discontented and envious)

b. Incentives
good government policies (low costs and timely availability of seed, fertilizer and
credit, and depenale markets for outputs with timely payment)

c. Technical Assistance
NGOs and churches

d. Empowernent
formation of groups and clubs to take advantage of motivation, incentives, and
technical assistance
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4. Concerns and Suggeions for Acdon

a. In Luapula Province increasing elephant population that is destroying crops. Elephants
protected by anti-poating laws, but not farmers. Need policies that balance needs of
fatmers with protection of wildlife.

b. In Luapula and Nohrn Provinces, mealy bug pests are attacking cassava. Need
research and extenion into eradication of this casava pest.

c. Access to and cost of credit (need to pay 10 percent of loan for administrative costs
for LIMA Bank, CUSA, ZCF-FS). Need for timely availability of affordable credit.

d. Access to and cost of inputs (especially timely availability of seed and fertilizer).
Need for timely availability of affordable inputs.

e. Marketing outlets for crops (especially late payment for maize). Need for timely and
reasonable payments for crops.

f. Access and transport costs to markets and hospitals. Need improved access and lower
tansport costs.

g. High cost of goods and services. Need cash-generating activities to buy clothes, oil,
salt and pay school and health fees.

h. Food waste, time spent on food preparation, lack of cooking oil. Need improved
food storage and labor-saving milling facilities for food grains and oil seeds.

i. Declining yields due to land degadation (loss in soil fertility, acidity). Need for
improved crop rotation, green mamnre, lime.

j. In past government and donors did things for people, now need to sort out public and
private roles at different levels of governmt and down to household level. Need for
empowerment at local level.

k. Improved access to water for households and livestock. Need for wells.

1. Food production by poor households often limited by labor requirements in land
preparation. Need for oxen.

m. Due to market liberalization, maize will no longer be so profitable in outlying areas.
Need for support services (research, extension, credit, markets) for other crops.
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C) Pians for the Fut1

This section presents a broad overview of plans for future projects in Zambia. First some
guiding principles favored by GRZ, donors, and NGOs are discussed.

1. Guiding Principles or the Future: GRZ

a. self-help (initiation by potential beneficiaries),
b. cost recovery (sustainability of the funding pool),
c. rehabilitation (use existing resource base),
d. crop diversification and food security (support of non-maize activities),
e. privatization (market orienation and free enterprise), and
f. safety net (special programs for most vulnerable groups).

2. Guiding Principles for the Future: NGOs and Donors

There are both external and internal factors that act as constraints to poverty reduction. Most
attention has been placed on external factors such as price policies, the introduction of improved
inputs and technologies, etc. Maybe the new policy environment will offer smallholders greater
incentives to use improved inputs and technologies.

However, there are strong internal forces that have reinforced a sense of fatalism and passivity
among many rual poor. First, there are social fiactors, notably gender relations, and cultural factors,
notably the lack of ambitions and free enterprise spirit. Second, there is the history of GRZ, donor,
and NGO paternalism that has led to increased dependency on the initiatives of others, but yielded
limited tangible results. Thus, the poor are often described as "lazy", because they lack motivation
and initiative.

It has been recognized by GRZ, donors, and NGOs that therm is a pressing need promote
motivation and initiative to provide a sense of empowerment, so that the poor are no longer dependent
on others. There is also increasing recognition for the need to integrate agricultural production, food
security, health and nutrition issues to address rural poverty. Also, there is increasing recognition that
many of the most vulnerable groups will not be directly impacted by agricultural producion-oriented
projects. There is a need for other types of projects to target the most vulnerable groups.

Finally, it is slowly being recognized that farming is a profession that requires physical
strength, skills, and commitment. Thus, for a variety of reasons, not all rural residents can be
farmers. There need to be alternative income-generating activities in rral areas.

3. Guiding Principles for te Future: SIDA and NORAD

SIDA and NORAD favor "bottoms-up" initiation of projects that include community
participation in all stages of planning and execution. They wish to encourage and assist in the
decentralization of the provision of basic needs such as education, health, water, and sanitation.
Projects should be based on principle of cost recovery and user fees based on ability to pay.
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Decentralizing the provision of basic needs requires local governments and community
institutions that can tax and spend, and provide safety nets for the most vulnerahie groups. Thus, a
combination of cost recovery, user fees, and subsidies for the poor is needed. Donors, NMOs, and
GRZ need to provide technical assistance to local govermuents and communities. In addition, there
needs to be a coordinated effort by donors, NGOs, at. GiUZ to educate the rural population about the
free enterprise system.

There is a great deal of intrest in the Micro-Projects that were part of the World Bank's
Social Recovery Project. These projects are "bottoms-up". These "bottoms-up" approaches insure a
feeling of ownership and responsibility by project participants.

4. CoMarinA the New and the Old: D_DP vs. WRDP

SIDA is currently considering creation of a District Development Fund (DDe) as a mechanism
to promote "bottoms-up", sustainable projects. The DDF would be geared towards mediumterm
loans. The main concepts of the proposed DDF are:

a. Use of active facilitators to mobilize community members. Focus on drawing a
representative sample of the population, including representatives of vulnerable groups
(e.g., women, elderly).

b. Preparation of a detailed budget that includes provisions for cost recovery.

C. Assignment of the contribution that must be made by any individual, group, or
institution involved in the project.

d. Decision on how each party will contribute their share.

e. Designation of security for the loan. The choice of collateral would be flexible, but
binding.

Difference frem the Tradtonal IRDP Approach

a. IRDP tried to build institutions at the district level. DDP build at the group and/or
individual level. That is, the new focus is not on institution building, but on providing
funds to individuals and groups.

b. IRDP concentrated on long-term investmens in infrastructure. DDF uses medium-
term loans that enhance productivity.

c. IRDP provided free assistance and resources to self-help projects. DDP is based on
cost recovery. Although individuals within a group may contribute differentially
according to ability to pay.

d. IRDP worked within the confines of the existing institutions. DDP attempts to work
outside the existing institutional system, by encouraging individuals and small groups
to act.
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ANNEX IV: DESCRIPTION OF DATA AND ASSUMPTIONS USED FOR LP MODEL

A) Introdumtion

The rual household model is a simple deterministic single-period linear programing (LP)
model. The LP model, a farm-level crop production model, uses data and assumptions that are
representative of conditions faced by smallholder households in mediumrainfall ars of Southern,
Central, Eartern, Lusaka, and Copperbet provinces. The major crops grown by smaltholders in this
agm-ecological area are maie, groundnuts, sorghum, sunflower, soybeans, tobacoo, and cotton.
Local maize, groundmuts, and sorghum are the major food staple crops. For the model, tobacco and
cotton are not considered.

The model includes 25 crop production activities, including 9 maize, 4 groundnut, 8 sorghum,
2 sunflower, and 2 soybean. The production activities are distinguished by differences in method of
cultivation (hand-hoe and oxen), variety Oocal and hybrid), and management practices (early or late
planting, one or two weedings, and fertilizer use). It is assumed that emergent households can choose
among all 25 crop production activities, but traditional households are limited to crop production
activities using hand-hoe technology. Tbus, traditional households can choose among only 13 of the
25 crop production activities..

The information used for the LP model includes:

G-ross Revenues ( per hectare for each of the j=1,...,25 crop production activities, where gross
revenues are calculated as (yield kg/ha) x (output price/g.

Costs of Production ( c cS) per hectare for each for each of the j=1,...,25 crop production
activities, where the (q) costs of production include:

a. seed costs (seed requkement kglha) x (seed price/, ;
b. fertlizer costs (fertilizer requirement kg/ha) x (fertilizer price/,
c. variable costs (yield in bagshba) x (variable costs/bag),' and
4. fixed costs (fixed costs/ha).

Net Value of Production C) per hectare is calculated as gross revenues minus costs of production per
hectare for each of the j=1,...,25 crop production activities.

Resource Requfrements per hectare (a1, l,...,m) needed for each of the j=1,...,25 crop production
activities to produce a given yield include:

a. seed requirements (kg/ha),
b. fertizer requirements (ha),
c. variable costs (K/bag of output),
d. fixed costs (K/ha), and
e. labor requirements (abor dayslmonth by males, females, and total).

'Maize (90kg/bag), groundnuts (80kg/bag), sorghum (90kg/bag), soybean (90kg/bag), and
sunflower (50kg/bag).
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Resource Endowmes ) for each of the i= 1,...,m resources considered, including constraints on
monthly labor (by males, females, and total), food security, and cash.

Thus, the data used for the LP model were prices of outputs and inputs (seed, fertilizer), and
variable and fixed costs; crop production functions, where yields are a function of technology, seed
varieties, and management practices as reflected in crop-specific resource requirements for seed,
fertilizer; and, monthly labor by males, females, and other. Households using gender-neutral labor
allocation had 12 monthly labor requirement constraints for total (male plus female labor), whereas
households using gender-specific labor allocaion had 24 monthly labor requirements and cotaints,
12 each for males and females. As explained in Section V in the main body of the report, various
scenarios were modeled by varying monthly labor constans, by imposing a safety-Thrst food staple
constraint, by varying prices of outputs and inputs, and by limidng the avaBable crop production
options In November.

B) DOcdRptlon Of Data and Assumption Used for CQro Production Actiities.

The 9 maiz-gowing options are described In Table A.V. 1. The effects of changes In
factors such as fertilizer, variety, management practices, and cultivation method on maize yields are
summarized in Table A.IV.2. These effects are deted below. The major sources of data were
Carr, Chileshe, et al., Eklund, lha, Jha and HojJat, Sitwala, Wood, World Bank (1992a;b). Crop
budges prepared by the Data Services Unit, Farm Management Section, MAFF were also used.

> >Effect of managenent practIces (LM1, HM4 and HMS).

Good mnagement practices can lead to increased maize yields of up to one-hundred percent
compared with yields obtained under bad management practices such as late planing and one wewing
(Carr; Wood). As can be observed in Table A.IV.2, improved management practes often require
increased labor per hectare. Labor contas andor lack of inputs during critical peiods of the
growing season are a major reason for farmers achoosinga sub-optimal management practices (Carr;
Wood; World Bank, 1992a).

> > Effect of cultivation method (LM6, LM7, HM8 and HM9).

Oxen represent a major labor-saving technology. In the household model this technology
differentiates traditional (hand-hoe cultivation) from emergent farmers (oxen cultivation). The
introduction of oxen in local maize cultivation leads to increased local maize yields due to better
tillage, fewer weeds, and timely of agrcultural operations (Jha). It is assumed that local maize yields
increase by 35 percent and hybrid maize yields increase by 10 percent, when using oxen ind of
hand-hoe culdtivation method.

> > Effect of variety (LM vs. HMU.

When hybrid maize replaces local maize under hand-hoe cultivation, it is assumed that yields
increased by 50 percent. Under oxen cutivation, this increase is assumed to be 35 per (Ekund;
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Jha; Jha and Hojijati). It is also assumed that more labor is required to grow hybrid maize, because
of the additional labor demands during the growing season and greater labor demands during harvest
and post-harvest seasons.

> >Effect of fertilizer (LM2 vs. LM3).

The use of fertilizer on local maize under hand-hoe cultivation increases maize yields up to
forty-five percent. Assuming a moderate fertilization rate of 200 kilograms of compound X (20 N,
10 P, S K) per hectare the yield response is assumed to be about 9 kilograms of maize per kIlogram
of fertilizer nutrient (Eldund). This yield response can be considered moderate compared with the
yield trial responses of about 10 kg maize per kg of nutrient reported by Eklund, iha, and Jha and
Hojjati. It is assumed that more labor was required to apply fertilizer, and for weeding, harvest, and
post-harvest activities.

> > Effect of variety and fertilizer.

Adoption of hybrid maize with the same level of fertilization as local maize more than doubles (an
increase of 114 percent) the yields obtained by local maize under good or bad management practices
(Jha, lha and Hoijati). As expected from the individual effects of shifting from local to hybrid maize
and the use of fertilizer (discussed above), labor requirements increase.

> >Effect of management practices plus fertilizer.

The effect of the introduction of good management practices in addition to ferdlizer on local maize
under hand-hoe cultvion is assumed to increase local maize yields by about 190 percent.

> >Effect of management practices, fertilizer, and variety.

The effect of introducing improved varieties in addition to good mAnagement practices and fertilizer is
assumed to increase yields by about 330 percent.

> > Effect of management practices, fertilizer, variety plus cultivation method.

The "best technology and management package,* involving hybrid maize, good management
practices, fertilizer and oxen cultivation, is assumed to increase maize yields by about 370 percent
compared to yields obtained with local maize under bad conditions of management, no fertilizer
application, and band-hoe cultivation. When the 'best technology and management practices' are
combined with improved cultivation methods (i.e., introduction of oxen), total labor requirements per
hectare do not differ much from the lowest level of management and technology. But, yields increase
from 700kg/ha to 3,300kg/ha, an increase of 2,600kg/ha. Of course, cash requirements for inputs
also increase dramatically (see Tables A.IV.6 and A.IV.7.).
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Principal characteristics and estimated yields for groundnuts, sorghum, sunflowers, and
soybeans are presented in Table A.IV.3. For sorghum, eight opiions are considered: Four options
for local sorghum varieties grown without fertilizer, with early and late planting, and hand-hoe and
oxen methods of cultivation combinations. There are also four options for hybrid sorghum varieties
grown with fertilizers, with early and late planting, and hand-hoe and oxen methods of cultivation
combinations. The differences in yields in each variety tlocal and hybrid) between good and bad
management of practices Is one hundred percent, as it was for maize (Carr; Jha; Jha and Hojjati).
Hybrid sorghum plus fertilization increases yield in about 112 percent over the yield for local
sorghum and no fertilizer. As with maize, the adoption of Improved technologies (hybrid plus
fertilizer and extra weeding) are assumed to increase the labor requirements for different crop
activities.

For groundauts, four options are considered: Early and late plantings, znd hand-hoe and oxen
methods of cultivation. The difference In yields between good and bad management practices is
assumed to be one-hundred percent (Carr; Jha; Jba and Hojjati). For late-planted crops such as
sunflower and soybean, it was assumed that the yields obtained by hand-hoe cultivation were F5
percent of the yields obtained by oxen cultivation.

L Labor Reonirements by Con Technolo. Vaetm and Management Practices

Inroducion

Labor requirements by crop, technology, variety, and management practices were calculated.
That is, for each of te 25 crop activities a detailed schedule of monthly labor requirements was
prepared. First, a gender-neutral labor allocation schedule, expressed in labor days per month) was
prepared based on differeat tasks in crop production. These tasks include land preparation, planting,
weeding, fertilization, guarding, harvesting, and post-harvest activities. The major data sources used
to detemine he number of work days by each agricultural operation by crop were Chileshe et al.,
Sitwala, Wood, and MAFF crop budgets. For each type of crop, technology and maement
practice a 'baselinew crop budget was used to construct other crop budgets.

Second, a gender-specific labor allocation schedule, expressed in labor days per male and
work-days per female, was prepared based on the different tasks in crop production. The major data
sources were Due and Mudenda; Kumar (1993); Saito; Skonsberg (1989); World Bank (1993c). It is
assumed that male and female labor are, in principle, substitutable, so that total monthly labor
requirements can be divided into male and female components.

The labor allocation schedule for LM1 and HM9 are presented in Table A.IV.4 and A.IV.S.,
respectively. Labor allocation schedules for the other 23 crop production activities are available from
the authors.

Labor Requdrements By Crop ActlvUy

For local maize options LM2 and LM3 under hand-hoe cultivation the labor requirements for
each activity are based on Chileshe et al., with the exception of the figures for guarding which were
added and assumed to be 10-12 days for January andlor February to protect the crop from monkeys,
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birds, rodents and other pests. For "bad management' (LMI), it is assumed that the labor
requirements for land preparation were 10 percent lower than for 'good management' (early planting)
since the ground is soft after the first rainfall. In all cases, for harvesting, It is assumed that 10
percent of the labor requirement is fixed independently of yields and the rest in direct proportion to
yidds.

For local maize (LM7) the labor requirements are exacdy the same as reported by Chileshe et
a]. under oxea cultivation. For hybrid maize, it Is assumed that labor requirements for agricultural
activities are higher than for local maize (plus 15 percent) for a given tpe of cultivation and level of
management

For sorghum, the labor requirement was obtained from the sources listed above. Birds are a
major pest problem for ripening sorghum. lhe losses can be severe if measures are not taken. For
this reason labor requirement for guarding is greater than for the other crops.

Ihe dat for labor requirements for groundnuts are based on Sitwala. The same criteria for
calculation of labor requirements adopted for maize were used to determine the labor requirements for
other crops such as groundnut, sorghum, sunflowers and soybeans to reflect differences between good
or bad management, and hand-hoe or oxen culdvation. As with maize and groundnuts, he. labor
requirement for sunflowers, sorghum, and soybeans are based on Chileshe et al. and Sitwala.

The gender division of household labor for local maize under hand-hoe cultdivadon with or
wto fertilizer was calculated based on the assumption that 27 percent of total labor per crop was
provided by naes and 73 percet by fmales. When oxen are introduced (for local maize) the
peentage of total labor provided by males Is assumed to increase to 35 percent compared to 65
percent provided by females. For hybrid maze under hand-hoe or oxen cultivation, the percentage
provided by males is asumed to be 35 percent whie for females it is assumed to be 65 percent
These assumptions are based on Celis and Holleman.

3i. lo =L yCR Tcnlgy ad baNnSment PrieMW

Data on the amount of seed and fertlizer used in the cultivation of bybrid and local maize,
grwundnu, sunflowers, sorgtum and soybeans are based on Sitwala. These figures are similar to
those reported by Chileshe, et al. Oxen requirements were considered Indireciy. That is, oxen costs
were inoorporated as variabIW and fixed costs.2

Variable costs (various cash outlays associated with production, harvest, and marketing) are
assumed to be related to yields. Fixed costs (cash outlays for maintenance, repair, and replacement
of tools and equipment) are assLumed to be related to land under cultivation for crops. Fixed costs are

Information on oxen requirements can be found in Sitwala, Moll and Kahokola, and MAFF crop
budgets.
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calculated on a per hectare basis, with emergent households 'charged* more than traditionat
households.'

iii. Ougput Prices. Input Costs, and Net Value of Production

The data d assumptions used to consstruct the various crop production functions were
presented above. lhese crop production hnctions provide information on input output relationships
used for the LP n odel. Output prices and input costs ae needed to covert these physical input:output
coefficients into net value of production per hectae. Recall, the objective function of the LP model
is to maximize the net value of crop production subject to resource constaints.

Output prices, seed and fMrtilizer cost, and variable and fixed costs are based data from the
Data Services Unit, Farm Manaement Section, and the Agrcultural Marketing Information Section,
Planning Division, MAFF, and from Moll and Kahokola, and Sitwala (on costs of oxen and
associated equipment). Prices prevailing in October 1993 are used.

The data on output and input prices, and vaiable and fixed costs are presented. Data on
physical putoutput coefficiens ane ilso presented In Tables IV.6 and IV.7. Ihese pricem d
physical data are, In turn, used to calculate the gross and net value of production for each of the 25
cops. The net value of production is presented in tetms of returns to land (per hectare) and labor
(per labor day). As expected, there ae significant differences in returns to land and labor among the
various craps. Based on such a presentadon, it is not possible to identify the *optimal crop mix
beuuse it does not Incorate the dning of varius tasks labor requements and constrain) or the
need to achieve food secuty objectives (I.e., the need to grow mimal amounts of local maize and
goundnuts). Ihe Oopdmal" cp mi subject to the various consuas is idendfied using the LP
model.

3Households using oxen also tend to cultivate more land. Thus, on a per household basis, fixed
costs are considerably higher for emergent households.
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Table A.IV.I. Maize Activities.

YIELD
OPMION DESCRIPTION .g/Ha

LMI Local maize, late planting (Dee) 700
hand-hoe, one weeding and no fertlizer

LM Local maze, early planting (Nov) 1400
hand-hoe, two weedings and no fertiizer

LM3 Local maize, early planting (Nov) 2020
hand-oe, two weedings and fertilizer

HM4 Hybrid maize, late planting (Dec) 1500
hand-hoe, one weeding and fertilizer

HMS Hybrid maize, early plantng (Nov) 3000
hand-hoe, two weedings and fertilizer

LM6 Local maize, late plantg (Dec) 950
oxen, one weeding, no fertilizer

LM7 Local maize, ealy planing (Nov) 2450
oxen, two weedings and feiizer

HMS Hybrid maize, late planting (Dec) 1650
oxen, one weeding, and ferilizer

HM9 Hybrid maize, early planting (Nov) 3300
oxen, two weedings and fertlizer
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Table A.IV.2. Summary of AssuUWtions about Maiz Yield Respooses.

Change in b % Chnt Chae in Fertilize
fiffect Yield Yield Work days Uv.

Management: Bad magemt to good mangement
From LMI toLM2 + 700 +100 + 15 No

HMS to HM9 + 1650 +100 + 19 Yes

Oxen cultivation: Hand-boe to oxen cultivation
From LM1 to LM6 + 250 +35 -39 No

LM3 to LM7 + 430 +20 - 35 Yes
HM4 toHM8 + 150 +10 -42 Yes
MS to HM9 +300 +10 -39 Yes

Varity: Local maize to hybtid 1
Fom LM3 toHMS +980 +50 +1i Yes

LM7 to HM9 + 850 +35 + 13 Yes

Vriety and ftrdizer
Fom LMl toHM4 + 800 +114 +. 11 Yes

LM2 to HMS +1600 +114 + 27 Yes

Fertilier: Loca Maize
From LM2toLM3 +620 +45 + 10 Yes

Featizer and managemen: Locad maize
From IM1 toLM3 +1320 +190 + 25 Yes

Fertilizer, managemnt and vaiety:
From LM1 to HMS +2300 +330 +42 Yes

Fertilizer, management, cultivatio and variet
Ftom LMI to HM9 +2600 +370 +3 Yes
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Table A.IV.3. Other Crop Activities Included in Model.

YIELD
OPnION DESCRIPTION Kg/Ha

GRI Groundnut, early plantins (Nov), 650
hand hoe, two weedlngss no ferilizer

GR2 Groundnut, late planftg Pec), 325
hand hoe, one weedi4g, so feraizer

GR3 Groundnut, eary plaotg (Nov), 800
oxen, two weedinp, no fertlizer

GR4 Groundnut lte pluing (Dec), 400
oxen, one weedlgs, no fertilizer

SUNJ Sunflowes, planting In I, 1000
h1nd hoe, one weeding, fertlizer

SUN2 Sunflowers, plantin In Jan, 1200
oxen, on weeding and fertlizer

SORI Hybrid sorgu, lte planog (Doc), 850
hand hoe, one weedn, ad felze

' SO12 Hybrid sorghutm, lIt plaing ()Dc), 950
Oxn, one weeding, and frilizer

SOR3 L sorghumlate plandg (Dec), 400
hand-hoe, one weoding, and no frtilizer

SOR4 Locd sorghum, la plantg (Dec), 575
oxen, one weeng, and so feriz

SORS Local sogum, early plantig (Nov), 800
hand hoe, two weeds, and no ferilizer

SOR6 Local sorghum, arly planting (Nov), 1150
oxen, two weedhiSs, and no feizer

SOR7 Hybrid sorhm, late ptantng (Nov), 1700
hand hoe, two weedings, and fertilizer

SOR8 Hybrid sorum, early plantg (Nov) 1900
oxen, two weedinp, and feilizer

SOYI Sobea. pati In Dec,
hand hoe, one weeding, and fetlie

S0Y2 Soybeam, plantg in Dec. 1000
oxen, one weedig, and ftizer
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1.bl A.IV.4. Labo Requmut to LMI.

AGRICULTURAL TASKS abo dqs)

Monwh |Ld P aUoa Pkml4a Weedi4g Ftlas GOuaWdig| Hatve| Pa "-uven Total By Gedr j_Totl

OCTOBER _______ ____ 3

Meto 2 0 0 0 0 0 0 2

Fenale t 0 0 0 0 0 0 t

NOVEMBER 1t2

Mde 3 0 0 a 0 0 0 3

FMaale 9 0 0 0 0 0 0 9

DECEMBER . _ ._ __28

Mile 6 2 0 0 0 O O 8

Fmda 17 3 0 0 0 0 0 20

JANIUARY _____ ___ ___17

Mal 0 0 4 0 0 0 0 4

Female 0 0 13 0 0 0 0 t 13

FEBRUARY . . 10

.ae 0 0__ 0 0 2 0 0 2

Female 0 0 0 0 8 0 a 8

MARCH . 0

Male 0 0 0 0 0 O 0 0

Female 0 0 0 0 0 0 a 0

APRIL _3____ ___ _ _-________.- 3
Maue 0. 0 o o 0 0 t =

Female 0 0 0 0 0 0 2 2

MAY = __

Mal 0 0 0 a 0 2 0 2

Female 0 0 0 0 0 3 0 3

JUNE 13

mate 0 0 0 0 0 2 2 4

Fsmle 0 0 O 0 0 6 3 9

JY 7
Mde 0 a 0 0 0 0 3 3

Fanel 0 0 0 0 0 0 4 4

TOrAL 38 _ 5_ 0 tO 113 tS - . 98

MAILE 11 2 4 0 2 4 6 29

FEMALE 27 3 13 0 , 9 9 . 69 =
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Table A.IV.S. Labot RequtVIII01 (Of HM9

AGRICULTURAL TASK flaotdy.

Month ~Land Pt.patlen fatwung WoedltI FO4ElWntW 4 uardin Harvest 1Paat.Na4rvett Towa By Gendr TOWa

Male 200 0 0 a 

feamal 0 0 0 0 01

OCTOBER _ _ _ _ _ _ _ _ __ _ _ __ _ _ _ _ _i

Male 700 0 0 0a 

Famalf 0 0 00 

NOVEMBER ____________40

male 14 3 0 2 0 0 01

Femal, ~~~to 3 0 0 0 2

DECEMSM _ _ _ __ __ __ _ _ _ 2

Male ~~~~0 0 720 0 o0 9

Feml '0 0 0 a 0 0 11

JAN AR Y _ _ _ _ __ _ _ _ _ 10

Male 0 050 0 0 0 6

Female 00 0 0 0 08

FEBR ARY __ _ _ _ _ _ _ _ _ _ _ _ _12

Mals 0 0 0 0 2 00 2

Female 0 0 0 00 0 10

MARCH______ 4

Male 0 a 0 0 0 0 *

Featale 0 0 ~ ~~~~ ~ 0 00 0 *

AFMII 

Maob 0 0 0 0 3 03

Fenmal 0 0 o4 0 4

MAY 17

Maleo 0 0 0 06 2 7

Femal 0 0 0 0 0 6 4 10

JUNE 10

Male 0 0 0 0 ~~ ~~~~~~~~~~~~~~0 0 4 4

Female 00 0 0 0 06 

JULY _______0

Male00 0 0 0 0 0 0

Female 0 ~~ ~~~~~0 0 0 0 0 0.0

TOTAL 44 6- 26 S 12 le 20 139

MALE 23 S 12 4 2 8 I6 00

FEMALE 26 314 - 4 t0o 10 12 - . 79 
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Table A.V.I. Results: Labor Constraints Only (Baseie w/o Food Secufit Constraint).

Male-Headed Hogseholda Female-Headed Households
Gender-Neutral GeDder Snecific Gender-Neutral Gender-Speciftc

item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

OB1 FCN (K) Net Value of 303,689 460,939 276,543 385,672 202.460 311,711 116,543 165,200
Product

Returns per HH member (K) 50,614 76,823 46,090 64,279 40,545 62.342 23,309 33,040

% Staple Food Valueof 39 26 43 31 49 32 85 60
OBJ FCN

Food Securty Const. & N/A N/A N/A N/A N/A N/A N/A N/A
Shadow Price, K/kg)

Cash on Inputs (K) 105,268 276,395 103,883 188,186 70,178 191,911 43,122 55,929

% Cash inputs of Gross 26 37 27 33 26 38 27 25
Value of Product

Land (ha) 2.60 4.19 2.42 4.01 1.74 2.78 1.19 1.80
LM3 .48
LM6 .89 .72
HMS .67 .43 .74 .44
HM9 2.75 1.99 2.22 .61
GRI .74 .61 .54 .24
SUNI 1.19 1.07 .80 .48
SUN2 .37 1.06
SOY2 .63 .06 .56 .42

Retuns to La (K/ha) 116,803 110,000 114,274 96,178 116,356 112,126 97,935 91.778

Labor (days) 397 367 357 344 264 234 165 159
Total

M 153 146 62 67
F 204 198 103 92
M:F .75 .74 .60 .73

Available Labor (days)
ToWal 720 720 720 720 480 480 480 480

M 360 360 720 120
F 360 360 360 360

Annual Labor Utilizadon (%)
Total 55 51 SO 48 55 49 34 33

M 43 41 52 56
P 57 55 29 26

AV-1



Table A.V.I. Results: Labor Constraints Only (Baseline who Food Security Constraint) (Continued).

Mate-Headed Households Female-Headed Households
Gen,d,er-NeutrJ Gwdet S ific Gender-Neutral Gender-Specific

Item Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen Hand-Hoe Oxen

1 2 3 4 5 6 7 8

Labor Constraints by Month.
Gender. & Shadow Price (K/day)

Nov Nov Nov-F Nov-F Nov Nov-M Nov-M
(1888) (471) (3482) (2305) (1888) (5536) (4970)

Dec Dec Dec Dec-M
(1641) (2088) (2040) (2464)

Jan Jan-F Jan-F Jan Jan-M Jan-M
(905) (1645) (589) (905) (2116) (1159)

MAy May May-F May-F May May Msy-M May-M
(2268) (4736) (4091) (7874) (2268) (5753) (4002) (8927)

Returns to Labor (K/day) 766 1256 775 1121 766 1332 706 1039

Oxen Constaint & Shadow Nov
Price (K/hr) (625)

AV-2


