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Borrowing and Off-farm Emplovment: Conditional Strategies to Reduce Seasonal Fluctuations in Food Secnrity

Chapter 1 Background of the study

“Rural households in arid and semi-arid areas of India routinely plan for and manage uncertainty associated

with regular seasonal fluctuations and periodic drought-induced crises.” Alter Chen Martha (1991, p. 19)

1.1 Introduction

Seasonal variation in agricultural production results in two séts of related problems:
unevenness in resource requirements and unsuitability in the flow of outputs. For rural
subsistence farm households, the major problem is seasonal variation in foed consumption
(Gill, 1991). Farm households expect seasonality in agricultural production. To cope with
the seasonal nature of their major income source, which is agriculture, farmers may adopt
various strategies. These strategies could be one or a combination of the following:
diversifying income sources, entering into the labour or land tenancy market, drawing
down stored goods or fixed assets, adjusting consumption (shifting or reducing), or
borrowing and relying on social security arrangements. Resource conditions, market
structure and other socio-economic conditions may influence the selection of the
appropriate strategy. Households with sufficient resources, such as food stocks or other
assets like gold or livestock, may smooth consumption throughout the year, while others
_may adopt certain strategies to meet short-term needs such as borrowing. Also engagement
in off-farm employment may permanently or seasonally contribute in smoothing seasonal

food fluctuation.

This thesis focuses on the question: To what extent the income obtained through

ticipation in s [ off-far. / t and / or borrowing on the rural financial
participation in seasonal off-farm employment and / or borrowing on the rural financial
market can serve this purpose to cope with problems relaied 1o seasonal food fluctuations

in semi-arid tropics of Indic.

The thesis is structured in six chapters. In this first chapter the research problem and the

objectives of the research are explained. The description of the study area 1s presented in
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‘chapter 2. Chapter 3 offers a review of literature. In that chapter, major recent works on
the issue of seasonal food security and on the features of rural credit and labour markets
are reviewed. In chapter 4, the type of data used for the analysis and the approach adopted
to analyse the research problem are presented. The empirical findings and test results are
presenied and discussed in chapter 5. Finally, some policy implications of the findings and

an overall assessment (weakness and strengths) of the study are presented in chapter 6.

1.2 Statement of the Problem and Hypothesis

Unpredictabie variation in climate is a major cause of fluctuation in agricultural
production. To a greater extent, weather is an uncertain and uncontrollable production
factor. Climatic variation results in agricultural production that follows a seasonal pattern,
even if seasonallity is not a fixed and rigid constraint (Timmer et al., 1980). If crop
production constitutes the major revenue earned by farmers, its seasonality will lead the
major proportion of income to be unstable. The source of income fluctuation is not only
production related. Output and input price instabilities may also influence farmers’
decisions regarding resource allocation. In a situation where the major source of income
faces seasonal fluctuation, farmers behave differently than they would if their source of

income is.stable. . . : o -

If capital markets are perfect, the right price and information signals would give rise to
efficient resource allocation, and households would be in a better position to smooth
income variability from savings and borrowing (Sadoulet and de Janvry, 1993). However,
earlier observations show us that low-income countries’ markets are poorly integrated,
inefficient, and selective as to whom they effectively reach and serve (Sahn, 1989). There
is some evidence that not all houscholds are equally capable of smoothing their income

variability by adjusting temporal savings and dis-savings.

2



Borrowing and Off-farm Emplovment: Conditional Strategies to Reduce Seasonal Fluctuations in Food Security

In the Semiarid Tropical regions of India, intensive rainfall follows a long hot and dry
period. The local season is divided into three periods: The Kharif or monsoon season (June
— October); the Rabi or winter season (November — March); and the Summer season (April
— May). Towards the end of thc summer season food stocks are gradually, if not

completely, depleted. There is a high shortage of cash during this period to purchase farm

inputs. There is uncertainty on the duration of the rainfall period on which the production
process depends. Farmers try to allocate resources in such a way that they can meet input

bottlenecks during peak seasons and also to minimise fluctuation of income.

Households have to synchronise the seasonal opportunities or constraints of several
occupations, partly because of the incompleteness of markets. Some households
synchronise cultivation with wage labour and others, who have only access to non-

irieated land. often lock for wage employment during Rabi season when cultivation
S b () )

farm activities, shifting resources to off-farm activities during periods of low labour
demand for on-farm agricultural activities. Previous studies on South India perceived that
changing net borrowing position in the financial market and on-farm off-farm labour
adjustment dominate as main strategies to compensate for income shortfalls (Walker and
Ryan, 1990; Maitra, 1996).

Walker and Ryan (1990), analysing the aggregate data from three villages in South India
rejected the hypothesis of marked seasonal variation in nutrient intakes. Harriss (1990)
refuted this result. She adds that seasonal relationships in specific villages might be
masked due to aggregation problem. Therefore, there is .no empirical evidence of
significant seasonality of food consumption in South India. The importance of credit and
off-farm employment in smoothing seasonal food consumption has not been studied
explicitly. This research was initiated with the aims of assessing the significance of
seasonality in food consumption and the contribution of off-farm income and credit in

food consumption over seasons. Two major hypotheses are forwarded: first, whether food

(%]
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consumption significantly varies from one season to the other or not, and second, if the use

of off-farm income and credit for food consumption differs between seasons.

1.3 Objectives of the study

The study emphasizes the following objectives:

1. To examirne the prevalence and extent of food consumption seasonality.

2. To assess the use of credit and off-farm income as a strategy to smooth seasonal food

consumption.

3. To investigate the relationship between the use of credit and off-farm employment in

food consumption.

Examining the consequences of seasonality in households” food security with respect to
strategies that households use and the constraints they face is relevant for policy makers in
timing and targeting programs. Policies can be more cost-effective if they are timed and
targeted to meet the need of households that face severe constraints in seasonal strategies.
Understanding which factors condition the use of specific strategies will aid policy

analysts in strengthening successful mechanisms for smoothing  intertemporal

consumption.
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Chapter 2 Description of the study area

e study villages Aurepalle and e ' :
The studs g p nd Kanzara are located respectively in Mahbubnagar and
districts of India’ i-ari i T e T - 3 s .-
Akola districts of India’s semi-arid tropics (SAT). The location of the villages is indicated
in the figure 2.1. The dryland agriculture in the SAT wvillages is dependent on the

ea ki 12

Southwest monsoon, which usually becomes active around mid-June and recedes bv =13
- AR S S U S

QOctober.

Figure 2.1 The location of the study viilages within India’s semi-arid tropics (SAT)
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etc.) and favoured by technological change. Irrespective of the sources of finance, digging,
deepening wells and buying electric pump-sets accounts for a large share of agricultural
investment in all the villages. Rosenzweig and Wolpin, (1994) based on the 1983 survey
figured out that for all land size classes, immobile capiial (land and buildings) makes up
the major portion (=85%) of the total wealth and bullocks represent the greaiesi share of

non-real estate wealth for all land size class'.

Inter-village differences in soil type and degree of rainfall uncertainty are considerable
(Walker and Ryan, 1990)2. Aurepalle is located in a region where the soil has limited
water storage capacity and rainfall is low and erratically distributed within and across the
years. Kanzara has soil with medium storage capacity but rainfall is more reliable although

at a low level.

At the time of the 1975 census, 475 families lived in Aurepalle. The majority of the
population (around 67%) depends on cultivation, and 30% of the population are land

households, and a few people depend on trade or handicraft production for their living.
Tree crops, particularly toddy palm trees, are becoming important sources of earnings for
many households in this village. The toddy trade is heavily regulated by the state, which

allocate tanplncr nghtq directly to the households. Tappmcr rights are embod1ed in

renewable hcenses 1ssued by the government. The loss of tapping r10hts even for a year
can result in a severe shortfall in income. About one quarter of the village population 1s
engaged in toddy tapping which is traditionally a caste occupation. Caste strongly
influences the socio-economic position of households in the village. Several households in
each of the villages own sheep and goats and rely heavily on income from livestock
trading as a supplement to labour earnings and crop revenues. Large farm households are
more involve in dairy production and marketing, especial in milk and milk products, than

in trading the livestock.

. Land size classes are determined from the size composition of iand holding in each village.
* This section draws mainly on Walker and Ryan (1990) which offers an in-depth description of the area.

6
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In Kanzara there ‘Were only 170 households in 1975. Landless households depending on

wage labour make up around 35% of the total population. Kanzara experienced

pronounced growth in income and consumption especially after 1980. The main reason for

this was a rapid diffusion of technologies including new crops, modern cultivars such as
-~

hybrid sorghum, improved inputs such as chemical fertilisers and pesticides. Caste is not

as much a marker between landowners in Kanzara as 1t is in Aurepalle.

Income variability in drought prone Aurcpalie was more acute than in rainfall assured
Kanzara from 1975 to 1984. Within each village the level of income variability did not
differ much by farm-size class. Walker and Ryan (1980) suggested that this might be due
to the concentration of toddy tapers among the smail farm household groups, with a fairly

assured income base.

2.1 Cropping Systems

The villages have agricultural economies characterised by complexity and diversity in
cropping patterns, which includes monocropped paddy and monocropped and intercropped
groundnut, sorghum, millet, and pigeon pea. Inter-cropping of at least two types of species

within the season is common.

In all the villages, cultivation practices including operations such as ploughing and
harrowing, is carried out with animal draft power, usually bullocks. Most of the pre-
harvest activities must be carried out within a limited span of time. Therefore, ownership
of work animals is crucial to ensure timeliness of pre-harvest farm operations. The
seasonal nature of the dryland agriculture characterises buliock demand by sharp seasonal
peaks and an incomplete seasonal bullock market, even while the seasonality of demand

for draft power is predictable over years.

Crop diversification is one of the most important strategy of risk management in the area.

However, crop diversification depends on resource endowments, particularly draft power
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availability, in addition to the risk attitudes and perceptions of the farm households. The
influence of irrigated area was also significant. In Mahbubnagar (particularly in Aurepalle
with about a quarter of its cropped area irrigated by tank) irrigation leads to more
specialisation in paddy production. Crop diversification showed significant effects for

stabilising households’ crop income especially in the rainfall assured Kanzara village.

Regarding commodity markets, it has been noted that villagers market their produce in
nearby markets. Farmers seldom sell their product immediately after harvest. They store

and market their crops in a piecemeal fashion.

2.2 Rural Labour Market

Rural labour markets in India are characterised by a variety of personal ties between
employers and labourers. There are two distinct types of labour markets: casual and long-
term labour markets. The casual market has two componenis:

1. Daily-rated - for which payment is made each day for an agreed number of hours and
contracts are negotiated for short periods.

2. Contracts and temporary migration - involve both farm contracts and (;ff-farm labour
contracts with remuneration at a piece rate. These types of contracts involve longer period

- than the daily-rated case.

In general the earnings from the daily labour market constitute the highest proportion of
wage income. The long-term sub-market is composed of regular farm servants and
domestic servants. According to Pal (1996), the majority of regular farm servants in
Aurepalle come from families with marginal land; in some cases, they own some
cultivable land. The market for regular farm servants is a strongly caste-bound system
where most regular labourers come from the lowest caste category. Access to interest-free
wage advances (that is, credit) was found to be the primary motivation for labourers who

could not secure credit in the daily labour market to choose regular farm contracts.
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Kanzara is one of the villages where the Maharastra Employment Guarantee scheme
(MEGS) was in effect. The employment scheme was introduced in 1972 in many villages
of India and has played a significant role in combating seasonal malnutrition among poor
households by providing employment in the off-seasons or in drought years (Mahendera
Dev, 1995). The availaoility of off-farm employment opportunity from MEGS contributed
to inter-village income variation. The scheme has been effective in smoothing income
variability of the participants. Landless households that relied almost entirely on earnings
in the daily agricultural labour market in Kanzara, where the employment scheme had
operated since 1977, had about a 50% less variable income stream than those in Aurepalle.

The most important effects of the scheme are seasonal stabilisation of incomes of the poor

and enhancing off-farm opportunities for women.

Households benefit from the MGES if they have at least one able-bodied work force
member. Those peonle who are oid, very young or disabled are usually excluded from this
p r 5 Yy S Y

employment opportunity because they can not perform rigorous manual labour.

The employment scheme has a self-targeting character, since many findings show a strong
inverse relationship between participation in the employment scheme and wealth in the
form of total assets. The size of the relationship was particularly strong for women: when
vealth increased; women’s participatién fell more éharpiy than men’s. The effect of
wealth on participation was much stronger in Kanzara among the other villages because of

the absence of abundant other employment opportunities.

2.3 Rural Financial Markets

The financial market in the study area consists of a formal and an informal sector. The
formal sources of credit are co-operatives, nationalised banks and regional rural banks
The public sector of financial institutions experiences a high degree of default.
Mioneylenders, relatives, friends, landlords, employers, private shop owners and others

constitute the informal sector. In the Mahbubnagar villages, particularly in Aurepalle, the
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informal money lending system is well developed and provides as many loans as the
formal institutions in Akola villages. The loans in the informal sector are usually medium-
term or seasonal loans. Except for some very small amounts, villagers have differentiated
access to loan depending on their asset position and reputation. Farmers with poor credit
history can only get seasonal loans tied to expected crop production. Seasoral icans given
at the start of growing period bear high interest rates and usually borrowers take such loans
only once a year. For landless households with a limited amount of security assets,

entering into long-term labour contracts is a mean of geiting credit in the form of advance

payment.

10
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Charter 3 Literature Review

3.1 Seasonality in Food Security

Food security is often defined as an access to enough food for all individuals, at all times,
for an active, healthy life (Retutlinger, 1987, Maxwell, 1996). The general classification is
to distinguish between chronic and transitory food insecurity. Chronic food insecurity is a
continuously inadequate diet resulting from the lack of resourcés to produce and acquire
food, while transitory food insecurity is a temporary disruption in the ability of the
households to acquire sufficient food. Both chronic and transitory food insécurity 1ssues can
be studied at different levels (household, village, market, and/or national). Distinguishing
between seasonally and persistently food insecure households is important, since policies
For instance, policies designed to reduce periodic food shortages, such as food-for-work
programs, may help the seasonally food insecure, but are unlikely to. be successful m

alleviating persistent food insecuriiy.

Reardon and Malton (1989) look at two categories of seasonal food insecure households:

~

-those insecure only in a single season, and those chronically. insecure during several season

7l

L

They found significant differences in structural and behavioural characteristics for
households that are, and are not, chronically insecure. Dependency ratios were higher, land
resources were more limited and livestock holdings were lower among households who

were food insecure over several seasons.

Seasonal instabilities in food security are most pronounced in low income countries, where
agricultural progress is slow, infrastructure is fimited, and markets remain poorly integrated,

no

mefficient and selective as to whom they effectively reach and serve (Sahn, 1989). As a

11
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makers and economists in order to understand and reduce the seasonal dimensions of rural
food insecurity. Incorporating seasonal aspects in the planning process may be a very useful
part of temporal targeting, and can be used as well for a timely distribution of relevant
technology packages in a particular region. However, for various rcasons, seasonality
aspects of agriculture have been less explored professionally except some cases. Chambers
et al. (1981) mention as the main reasons the lack of detailed year-round data that is
required for seasonal analysis, and the tendency of researchers to focus only on accessible
parts of rural areas which might not be susceptible to seasonal fluctuations.

The major available studies on seasonal aspects of food security either focus on nutrition
and related health issues, or on economic issues of seasonal income and food consumption.
Some studies focus mainly on the nature and extent of variability in food intake and
nutritional status. Sahn (1989) provide a comprehensive review of these studies (see also
Chambers et al., 1981 and Gill, 1991). Most of these studies use individual and household-
level data, usually over a period of one year or longer, to measure fluctuations in family
food availability, calories and protein intake, and anthropometric measures. Most results
showed distinct fluctuations in food availability throughout the year, and some results found
associated fluctuations in nutritional status. A major concern of these studieé is the effect of
seasonality on rural poverty, household food security, health and nutrition. Based on
research and experience in Africa, the role of seasonaiity in conditioning nutritional and
health outcomes was emphasised (Chambers et al,, 1981; Sahn, 1989; Gill, 1991). Testing

Chamber’s hypothesis that there are marked seasonal variations in nutrient intakes, Walker

india. Their regression analysis looked into the intake of children, showing no signiﬁcant
seasonal effects on nutrient intake despite the highly seasonal ecology of semi-arid tropics.
Harriss (1990) explained that this is due to the aggregation problem that has masked the

seasonal relationships in specific villages.

A set of seasonality studies with nutritional focus emphasise how the seasonal or

characteristics of the rural economy caused poverty through processes such as
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disaccumulation of assets during lean seasons and indebtedness (Longhurst and Payne,
1981; Gill, 1990). The seasonal nature of climate and its effect on agriculture, income-
earning opportunities and prices faced by households may lead to food insecurity and
poverty. Sahn ( 1989) explained that seasonal variations in climate lead tc households food
insecurity through the links in households’ desire to obtain food and households’ ability to
save intertemporally, in the form of asset and food stocks. The consequences of seasonal
fluctuations can burden rural households, especially poor households through short periods
during the year when food intake may be inadequate as a result of work overload, high
prices and depleted food stocks. This may result in a deteriorated nutritional status.
Undernutrition increases the susceptibility of the poor to illness, which in turn makes it
difficult for poor households to get work. According to Gill (1990) survival strategies may
sometimes depend on borrowing, which can lead to indebtedness. If such a pattern
continues over several years, year-to-year seasonal effects may reduce households ability to

plan for normal seasonal patterns.

In the following section some of the studies with an economic focus of seasonality,
particularly on the relationship between income variability and consumption vanability are

highlighted.

- 3.1.1 Economic Approaches of Seasonal Analysis

According to Sahn (1989), the ability to obtain food in a given season is determined by the
level and flow of wage and agricultural earnings and food availability for home
consumption, the seasonality of food prices, and intertemporal savings. The determinants of
access to food at the household level include the desire to obtain food (i.e. the household’s
preference ordering) and the ability to obtain food (i. e. the ability to produce and purchase

food).

Pinstrup-Anderson and Jaramiilo (1987) look into the relationship between fluctuations in

prices and incomes and fluctuations in consumption. Walker and Ryan’s (1990) study of the
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six villages in India’s Semi-Arid-Tropics (1990) explores the relationship between income,”
consumption and wealth. Paxson (1993) examines the consumption and income seasonality
in Thailand. The former two studies confirm that fluctuations in consumption are positively
related to fluctuations in income seasonality. Paxson’s study isolates the effect of income
seasonality on consumpiion from thai of prices and preferences. The later study shows that
the timing of income flows has little to do with the timing of consumption across seasons
and the result does not support the idea that income variation is directly responsible for

seasonal consumption variation.

Fluctuations in earnings do not necessarily imply similar fluctuation in the patterns of
expenditures. Even if a household has income during only one season, it has a potential to
keep consumption ‘constant’ through saving and dissavings. Households may have various
types of savings. Saving can be done in the form if cash or kind. Savings in kind involve
smoothing consumption streams through storing own production and gradual drawing
down stocks as required. The decision for storing and consuming own production or selling
it in the market place and saving the earnings for retail purchase are determined by the
differences between farm gate and retail prices, and by shifts in the relationship between

these prices from one season to the next (Anderson and Leierson, 1978).

A Household’s ability to smooth consumption intertemporally is strongly determined by the
household’s consumption, saving and investment behaviour, which in turn are influenced by
the level and variability of income, prices, the availability of assets and the performance of
financial markets, and the household’s ability to store food intertemporaly (Walker and
Ryan 1990). Allocating income by households over different seasons of a particular year
constitutes intertemporal decision making. One season income can be consumed over
consequent seasons when income falls from the expected level or when it is below the

required level.

Empirical studies on intertemporal demand that are primarily concerned with the

relationship between consumption and income are extensive. Most of these empirical studies

14
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on the relationship between income and consumption have been based on the early studies
of Friedman’s permanent income hypothesis and Modigliani’s life-cycle model. As cited by
Deaton (1996), Friedman assumed that consumers want to smooth their actual income
stream into a constant consumption stream through time. Mondigliani’s hypothesis is nearly

identical to Friedman’s except that permanent income is defined as the constant per period

expenditure that exhausts households’ wealth.

7

Rosenzweig and Wolpin (1989) and Paxson (1993) have explored the dynamic relationship
between income and consumption and consumption smoothing over time using life-cycle-
permanent-income hypothesis model. Rosenzweig and Wolpin (1989) looked at the role of
assets in household intertemporal consumption smoothing. Using longitudinal household
data from India, they considered binding credit market constraints and look at the use of

bullocks as an investment asset for income generation 2nd consumption smoothing.

Paxson (1993) used cross-section data from Thailand to look at the timing of income and
their effect on consumption expenditures along with the role of savings. Her results showed
that the timing of income flow was not related to the timing of expenditur% across seasons
and savings patterns differ among different groups reflecting differential saving behaviour to

smooth consumption. Households in different income groups showed similar seasonal

An agricultural household model has also emerged as an important tool for analysing
intertemporal decision-making of farm households. Roe and Graham-Tomasi (1986)
developed a conceptual framework for a dynamic agricultural household model which looks
at risk and dynamics in the decision making process of rural households. In most cases it is
applied in studies of sequential nature of househelds decision making, where two periods
are specified to account for decisions made during the planting and harvesting seasons. For
instance, Saha (1994) used a two-season model of a household’s production, consumption,
labour supply and storage decisions in an environment of output and price risk. Saha

analysed a risk-averse household’s response to changes in seasonal prices and indicated that
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a househoid’s intertemporal income transfer decisions are influenced, among other factors,
by the decision maker’s risk attitude. Besides that, under risk avers preferences, the
household’s optimal consumption, production and labour supply choices are not
‘separable’. A similar finding by Roe and Graham-Tomasi (1986) show that even if
intertemporal consumption smoothing is allowed, given the existence of perfect credit
markets, the introduction of risk implies nonseparability between production and

consumption decistons. One reason for the lack of separability is the absence of insurance

markets.

Under the presence of complete markets, the consequences of income fluctuations would
not need to be reflected on consumption. A common understanding on consumption
smoothing is that consumption smoothing exists, but at the same time, it 18 also shown that
consumption smoothing is incomplete and selective for those who have poor asset holdings
and substantial constraints in borrowing. Different household groups experience seasonal
phenomena in different ways, and, therefore make different seasonal adjustment. A study by
Morduch (1995) on three villages in rural South India supports the idea that substantial
consumption smoothing exists especially among the better-off farmers. Gill (1991) also
argues that seasonality of consumption obviously varies with social and economic status.
Cultivators may mix crops and animal husbandry, others may use credit advances,
interlinked labour contracts or migrate for some time of the yéar. Investigating the
mechanisms by which different classes of farm households reduce fluctuations in food
consumption within and between years and the factors which constrain the effective
manipulating of these mechanisms, requires an understanding of the economic aspects of

seasonality in income and consumption.

3.1.2 Household strategies

There are a number of strategies that households use to protect themselves from the
negative effects of seasonality. There are social adjustments, which develop and exploit

social relationships, such as remittances, transfers and informal credit arrangements among

............ 3
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friends and relatives. Some of the recent literature on social mechanisms is framed within
the context of households’” response to risk, since insurance markets are largely absent in
rural economies of developing countries (Rosenzweig, 1988, Rosenzweig and Stark, 1989,
Udry, 1994). In this context, risk is an important element of consumption smoothing,
because risk influences the allocation of inccme to consumption. Townsend, (1995)
discussed the importance of risk for income and consumption smoothing. When full markets
for consumption smoothing do not exist, risk aversion can affect how households decide
both the composition and nature of their income generating activities. Production choices

are made taking into account the possibility of reducing the likelihood that shocks will

happen.

The effect of seasonality in agriculture on the periodicity of earnings of rural households is
determined by their sources of income. Consequently, diversification of income sources is

an element of household’s strategy to cope with seasonality. Agriculture is not the only

A
na

™

source of income for rural households. A cross-country survey analysis in Von Braun
Pandya-Lorch (1991) shows that households diversify income sources both within
agriculture as well as outside agriculture. The relative magnitude of the different income
sources may depend on a subjective risk element, resource endowmeﬁt, employment
opportunities, and institutional factors. Households may diversify the sources of income
because when household members are’involved in multiple activities and poo! their income,
total household income may be less subjected to extreme variation. As Doss (1996) has
explained, households use intrafamily and interfamily income sharing as a mechanism for
smoothing, given imperfect covariance between kin-related households’ stochastic

realisation of income.

Seasonal searches for cash and kind loans are usually considered as a dominant strategy for
poor households to cope with seasonal food fluctuations. Borrowing as a food security
strategy may be conditioned by various factors (among which resource endowment is the
major one), and hence seasonal loans may not be equally available to all households. The

poor may be more susceptible to borrowing constraints than the rich. Gersovitz (1989)
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pointed out three reasons why the poor households may be more desirous of borrowing to
offset various shocks than the rich households and hence are often considered as susceptible
to borrowing constraints:

I. The poor household experience shocks that are proportionally larger than the rich,
because there are economies of scale that discourage them from diversifying income
Sources.

I1. The marginal utility of consumption places a premium on very stable consumption at low
incomes, because their subsistence requirements must be met.

[11. The poor save proportionally less than the rich, and so they have a relatively less wealth
to buffer consumption.

However, due to precautionary purposes, households may be reluctant to borrow even if
credit is not constrained from the supply side (Deaton, 1996). A loan may protect
consumption now, but since it has to be repaid in the future when things may be worse than
they are at present, consumption may have to be cut when income is low. Although
discussions on borrowing constraints are complicated by various issues, it is undoubtedly

true that high household-specific transaction costs constrain some households from using

may selectively fail for a particular households when the cost of a transaction through
market exchange creates disutility to these households greater than the utility they gain from

" participating on the market.

Strategies that are not discussed above, like liquidation of assets to purchase food,
migration outside the village and participation in the government work schemes are also
extensively used by farm households as strategies to reduce seasonal food fluctuation. Many
of the above strategies exist in rural households in India. Martha (1991) has described in
detail these strategies for Semi-Arid India. The role of credit markets in India as
documented by Walker and Ryan (1990) shows a large number of households that rely on
traditional and informal loan transactions to meet both consumption and production

exXpenses.
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Regardless of the capacity and skills of households to cope with increased variability in

earnings, expectations about future income and prices are crucial elements of their

intertemporal utility function. According to Sahn and Von Braun (1985), increased

production variability makes correct anticipation more difficult. This is especially
jalolet:

problematic for poor households, who are likely to have a very high internal rate of

discount. Walker and Rayn (1990) findings indicate that consumption variability is much

UaSwidbaie,

less than income variability- that is the elasticity of the coefficient of variation (CV) in
conanmption with respect to the CV in income was in the range of 0.3 to 0.5. Similar

findings were made in North Arcot, India (Pinstrup Andersen and Jaramillo, 1985).

The previous lessons about seasonality in food security tell us that seasonality in agriculture
exists and that it influences consumption. However, households do not equally face
seasonality effects in the same way and all the seasonal fluctuations observed in food
consumption cannot only be attributed to single factor - income fluctuation, since also
variations in prices or preferences may have considerable consequences. Households’
strategies to cope with seasonality are determined by personal preferences and resource
endowment. Households’ strategies for smoothing intertemporal consumption reflect the
households’ resources, and their ability to avoid the harmful effects of seasonal fluctuations
coupled with poorly functioning markets. For households that face borrowing constraints
coupled with limited assets (particularly land) and variable agricultural income, non-
agricultural wage income will have a paramount importance for smoothing consumption

OVer seasons.

It 15 beyond the scope of this thesis to make a full assessment of literature on credit and
labour market. Therefore, in the next two sections a short review of the most frequently
theories of rural credit and labour markets and their implication for food security is

presented.
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3.2 Rural Credit Markets

3.2.1 Rural Finance

Preventing food inadequacy both at the individual level and at national leve] needs to be one
of the goals of a broad based ccmponent of food policy (Gittinger er al., 1987). In line with
this and many other objectives, expansion of credit has been part of agricultural policy in
many low-income countries. Since rural credit markets are characterised by a dual nature,
informal sector credit is also available at the village level. Formal and informal credit
markets can be distinguished from each other in various ways. In their attributes of risk
associated with default and on the bases of legal procedures, the two sectors are quite
different. In informal institutions, a lender who may be a borrower’s friend or landlord ora
professional moneylender, makes the loans on his own account and bears the full risk of
default personaily. In the formal sector, institutions act as intermediaries between those
from whom they take deposits and those to whom they give loans, reconciling the interests
of borrowers and savers who may be settled far from each other. The informal sector may
involve simple person-to-person arrangements instead of written agreements, based on
personal knowledge of each other’s affairs. This kind of arrangements for loan procedures
are strictly substituted by a set of procedures in the formal institutions, designed to reduce
the need for close personal supervision of their clients. Subjective assessment of the ability
to repay a loan is replaced by judgement against a set of criteria by which credit-worthiness

is assessed, and supported by pledges of security in the form of land or other assets,

There are several inadequacies related to dualistic rural capital markets in developing
countries (Von Pischke ez al, 1983). Informal lenders serve highly localised borrower
clientele, whiie their capital resources are limited in area and also in volume. The usual rural
lending insiitutions bring in outside capital, but in most cases their scope is limited and they
are mesily available for large farmers. Existence of such formal institutions is limited to
rural areas of developing countries. Donald (1976) explained that in most developing

countnies, informal private lending 1s a far more important source of funds for farmers than
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credit from public institutions, while there are only few countries for which public cre
exceed 20 percent of outstanding loans. The available institutional markets for credit a
also highly distorted due to policy failures and market failures. As Stiglitiz (1989) pointe
out, it is a common observation that farmers in developing countries are unable to obta
credit, or they can do so only at usurious interest rates. This implies that rural cred
markets do not operate efficiently, since there exist wide market failures. High interest rate
in the informal sector may not necessarily reflect inefficiencies but rather may be due to hig
administrative- costs and tugh risk of small-scale rural lending. Empirical finding by Sing
(1983) show that the cost components for farmer money-lenders in Tndian villages indicat
that what seems to be a high interest rate is largely explained by high opportunity costs an

risks.

Market failures occur when a competitive market fails to bring an efficient ailocation o
resources (Besley, 1994). In this case, credit market failure is defined as the inability of «
free market to bring about constrained Pareto-efficient allocation of credit. Market failures
arise due to high transaction cost, externalities, information asymmetries and equity reasons
(for example when the market is unable to take care of income distribution). Hence, credit
markets diverge from the idealised perfection. In most of the new institutional economics
literature it is well documented that mformatlon asymmetry (i.e. h]dden actlon moral
hazard) is a problem for attaining efficient ransactlons Unobservable information is often

mentioned as a major source of market imperfections, sometimes to the extent of preventing

transactions across market or organisations (Douma and Schreuder, 1991).

Based on the above definition of market failure, Besley (1994) pointed out three problems
in relation with distinct features of rural credit market in rural developing countries:
enforcement difficulties, information problems (which mainly involve moral hazard and
adverse selection), and covariant risk and segmented markets. Many credit contracts are
backed by collateral requirements to insure r repayment. If a borrower defaults, a lender can

take up the physical asset on which the loan agreement is made. Enforcement problem is

one feature of rural credit markets in developing countries, because the borrowers are too
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poor to have assets that could be collateralised, and because poorly developed property

righfs make appropriating collateral difficult at the event of default.

Organizing markets can allow to achieve a partial solution to these problems. According to
Udry (1994), there are two organisational features of credit market: the first one is pledging
of collateral and the second is contractual interlinkage between markets. In contrast to what
has been emphasized about the prevalence of information problem in the credit market, the
study from North Nigeria by Udry shows the existence of a minimal use of collateral and no
evidence of contractual interlinkage with other markets. In this special case, information

asymmetry problems are unimportant, and their institutional consequences are absent, and

hence, credit play a direct role in allowing individuals to smooth income shocks over time.

Except in some cases like discussed above, most often credit markets will be neither
completely lacking nor compietely functioning. Transaction costs, information problems

(moral hazard) and difficulties in enforcing contracts, however, can limit their effectiveness.

3.2.2 Credit Use F

It household wants or needs to make expenditure which are within any period of time larger
than its income for the same period, then they will need either to draw upon their savings or
they have to make use of credit (Stephen and Henry, 1987). Expenditures beyond the levels
of current earnings may occur either due to unusually low income (caused, for example, by
a poor harvest or perhaps an illness which prevents key member of the household working)
Or unusually high expenditures for both planned and unforeseen purposes. Planned purposes
include religious festivals, marriages, taxes, agricultural input, and others. Unplanned
purposes include family emergencies such as illness, death or natural disaster. Schrieder
(1996) showed that access to consumption credit smooth consumption more efficiently than
traditionai coping strategies such as productive asset depietion or migration. Using data
from Camercon, the analysis by Schrieder indicated how consumption credit can help in

reducing temporary food shortage while maintaining human productive capacity. Transitory

tJ
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food insecurity can thus be reduced through access to consumption credit, to be repaid later
by means of the labour force that was maintained with credit during the food deficient
period. However, it 1s difficult to make distinction between ‘consumption’ and ‘production’
credit (Von Pischke ez al. 1983; Moll, 1989). Where money is needed urgently for a
particular purpose, then incoming funds can be used for that purpose whether it is
productive or not. In other words, a lender cannot ensure that any loan is to be uscd for a

particular purpose unless that purpose also accords with the borrower’s own priorities.

r good or

-5 av

Since money in general is fungible, claims on real resources can be used to buy

service available in the market.

In its broader sense, Stephen and Henry (1987) gave the following remark on the use of

credit:

iations between communities. Some — probably those with a low population

“There are wide v

and that are firmly subsistence based — make relatively little use of credit, with households

relying mainly on savings to make investments and to meet any unusually high demands for

consumption expenditure: Where loans are needed villagers often borrow from relatives or friends

rather than traders or moneylenders with whom they lack close links. In other types of

communities, informal credit may be a way of life, with households finding every year that there

is a period before harvest when foed stocks are exhausted and borrowing is necessary in order to

buy food and others necessitics, perhaps against the security of a starding crop. When planting
v timeconies; because income from thicprevious season’s crops has all beerr used up on immediate ~

consumption needs and on repaying past loans, further borrowing is necessary te bye inputs like

fertiliser...” PP 62-63.

Therefore, farm households are flexible in their use of credit. The existence of an attractive
opportunity to use additional capital in production will lessen the tendency to use borrowed

funds for consumption purpose (Donald, 1976).

3.3 Rural Labour Markets

The initial departure for labour market study is the existence of the market itself. In the

extreme case where there is no labour market, a farmer’s labour input depends on families

]
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composition. As it is documented by Ellis (1993), Chayanov’s farm household model
focuses on the subjective decision made by the household with respect to the amount of
family labour committed to farm production in order to satisfy its consumption. When
transaction costs are high enough to prevent exchange, the market may fail to exist

completely. However, it is worth mentioning that even in the existence of a labour market,

to the summary of Corsi (1994), the labour market is perfect when it fulfils the following
assumptions: availability of job at existing wage rate, continuos divisibility of external work,
perfect certainty of external wages as well as farm income, and free transaction cost of

external employment.

Alderman and Sahn (1989) classified models in rural wages under two sets: (1) models in
which wage is institutionaily and exogenously fixed, or (2) models belonging to a neo-
classical framework in which wages are determined by aggregate shifts in demand and
supply. It has to be kept.in mind that there are a range of alternatives between the two
dichotomies. Among these, efficiency models and implicit contract models are widely used
to explain wage formulations and rural labour market characteristics;in developing

countries.

- Efficiency models explain how low household income and nutrition restricts the amount of
work that members of a household can perform. A low input of labour because of
mainutrition during critical agricultural operations (such as harvesting) may hmit total
output, especially if the operations should be performed during a very short period of time.
An madequate labour input then perpetuates the low household income, which, in turn,

perpetuates malnutrition and income and Iabour efforts.

According to Dreze and Mukherjee (1989) implicit contracts theory focuses on explaining
the dual role of contracts: labour allocation and risk sharing. Permanent labour contracts
allow employers to minimise the risk of having to pay excessive wages at times of peak

labour demand. In this way, workers may be able to achieve near perfect income smoothing
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for the duration of contract. As a consequence, even workers facing sharp constraint in
obtaining credit can smooth consumption. Long-term labour contracts are often linked to

credit markets. In addition to their advantage as means to control the flow of consumption

from one season to the next, such long-term agreements are considered as a means to

reduce risk for labourers and search-costs for employers.

Dreze and Mukherjee (1989) made an extensive review on the features of labour markets in

India. Their major findings show that most rural labour markets are dominated by a

common feature of casual labour and uniform wages. Pal (1996) examines worker’s choice
between casual and regular contracts, investigates the role of non-wage factors in the choice
of labour contracts. Results from ICRISAT villages in India suggest that risk-averse
landless labourers tend to prefer casual to regular contracts because earnings from casual
contracts are relatively higher. Pal (1996) suggests that comparative attractiveness of

regular contracts depends on whether labourers have access to credit and other jobs.

Off-farm employment opportunities allow land-owning farm households to exploit
opportunities of off-farm employment to reduce seasonality of work afd income. As
Alderman and Sahn (1989) showed, labour inputs and ea rnings of agricultural households
from own-farm activities may be highly seasonal off-farm emplovment opportumtles and
enable farm households to hire out their labour du;lr;g the slack season and thereby
minimise the impact of the production cycles in agriculture. Rosenzweig and Stark (1989)

find that households facing greater volatility in farm income are more likely to have a

household member employed in steady wage employment.

(o8]
n



Materials and Methods

Chapter 4 Materials and Methods

4.1 The Data

The data set used for this study is from the village levei et survey carried out by ICRISAT" in

India. The survey covers three villages during the period 1975- 1984, The sampling
orocedure 1s elaborated in Singh, Binswanger and Jodha (1985), and the most relevant
aspects for this paper are summarized as follows. Data have been collected on production,
expenditure, time allocation, prices, wages, and socioeconomic characteristics by
interviewing household respondents at a regular interval of 3-4 weeks In each village 40
households were selected: 10 landless who operated land less than 0.2 ha of land and
whose main occupation was wage labour, and 30 cultivating households. The culiivating
households were stratified according to operated land size in to three equal groups in each

village(table 4.1). 10 households from each group were randomly chosen.

Table- 4.1 Farm size classification (in ha.)

Land holding class
Village 1 2 3
Small _Medium  Large |
o - Aurepalle’ 0.20-2.50 2.51-5.26 >5.26
Kanzara 0.20-2.26 2.27-5.59 >5.59

L

Source: Singh, Binswar nger and Jodha (1985)

Guly two of the villages (Aurepalle and Kanzara) are used for this analysis. The third
(Shirapur) is excluded because complete seasonal data set was not available for research.
Seasonal food expenditure and seasonal income data by category (labour income, crop
income etc.) are extracted from the household transaction data. The data are deflated by the

respective village-specific consumer price indices. The local calendar has three agricultural

" International Crop Research Institute for the Semi-Arid Tropics
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seasons; Kahrif or Monsoon (June - October), Rabi or post monsoon (November -
February) and summer season (March - May). Therefore, the complete data of the analysis
will have three observations per year for ten years and for thirty households. Excluding
households which are observed for less than seven years, and correcting for a few outliers,

the number of cases analysed in cach village is summarised below.

Table — 4.2 Total number of cases analyzed in each village

Village No. of cases |
Aureplle 744
Kanzara 758

4.2 Theoretical Background

The most common procedure for looking at the relationship between income and
consumption is the extension of the neo-classical microeconomic model of demand, which
take into account decision making over time. When time is introduced into neo-classical

models of demand, the household is assumed to maximise utility over time subject to a full

5 il 12

wealth constraint, 7.e. discounted expected future earnings. The solution to the

‘maximisation problem is a set of demand functions that are a function of discounted prices
and wealth in each year period. Estimation of these demand functions allows the testing of
hypotheses about the trade off between current and future consumption (Deaton and

Muellbauer, 1980).

Our method for analysing the use of off-farm employment and credit for food security is
based on estimation of a Engel function for food. Frequently, demand functions are used to
draw consumption parameters related to the size of income and prices. That allows one to

analyse the consequences of relative price changes and or income changes on commodity

demand. A demand function, as defined by Colman and Young (1989), is a relationship
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between the quantities of a good (say O,) and the economic factors that influence the

consumer’s choice. The relationship can be represented as:

0, = f(pr. 0 p,n¥) 4.1

~oLr

where (), is the quantities of the good purchased in a given time period, p,,p,,..p are
prices of the consumer goods in the market and ¥ denotes the consumer’s income. When
data is not available on price variation over time, estimation of Engel functions becomes
relevant to infer how consumption varies between households at different income levels. An
Engel function has the following general form:

0, =f1.2) 42
where Z are the household characteristics that vary across households (like family size

education and others). Engel curves depict the relationship between the quantity of a good

The Engel function that seems to be useful for this study is a function that allows us to
analyse the variation of plarameters by sources of income. The marginal propensity to
consume (MPC) from different income sources is often assumed to be the same in most
consumption analyses. This implies that income from one source is a perfectx substitute for
another. Recent studies, however, found significant differences on the MPC from different
-income sources- {Carriker ez al., 1993). These findings -support the notion of MPC of
volatile incomes is lower than MPC of stable incomes. In our consumption analysis this
concept of differentiated marginal effects by income sources seems to be important because
farm income is more volatile than wage income. According to Alderman (1986), estimates
that distinguishe the sources of income rather than size of income may be used for various
purposes. The major areas where such an analysis may be useful are for the analysis of the
effects of transfer programs, patterns of consumption from earnings of different household
members, or marginal propensities to consume from cash as opposed to agricultural or in-

kind earnings.
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The household decision making is modelled as a utility maximisation problem. The
household derives utility in period t from the consumption of a bundle of commodities,
which is subject to a budget constraint. A one period utility function can be represented as
follows:

to = 1@ G ) P

vhere, g, =consumption of commodity goods in period t

The utility function is assumed to be twice differentiable, continuous, quasi-concave and
increasing in all arguments. The marginal utility of consumption goods consumed at any
given period are also assumed to be independent of the amount of goods consumed in any
other period, i.e. they are intertemporally separable.
The household budget constraint in period t is described by the expression,
il = /Yit + Bt + St—l o S[ 4.4
where, p, =commodity prices
X, = income in period t from different sources
B, = borrowing

S..; = one season lagged saving

S, = Saving in period i e

The budget constraint in each period depends on the sales of value of agricultural outputs,
off farm wage earnings, non-wage exogenous income from gifts and remittances and
income from small business activities (trade income). Households are assumed to borrow
funds and make saving-disaving adjustments. Therefore, credit and monetary saving

indicators are included on the right hand side of the budget constraint.

The ‘permanent-income-life-cycle’ specification is chosen to specify the relationship
between income and consumption. The basic life-cycle hypothesis may have the form:

C, =, +a ¥, +o,C ) ol 4.5
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where t refers to time, C is consumption expenditures, Y is income, W is wealth, and
O, 02,03, and oy are parameters. If incomes from separate sources are fungible, (4.5) is
equivalent to:

C,=a, +al(YU+Y2I+"‘Yzi)+a‘zci—l+G’3I/VI 4.6

=a,+a,>r, +a,C,  +a W,

where Yy is income from any of z different sources in year t. If income sources are not
fungible, (4.6) is not appropriate. Instead a system of consumption function, which allows
for planned allocation of consumption among different incomes, is needed’. A life cycle

meeting such requirement may be specified as systems of equations:

MCr=ag +a, I +ayhC, +axnl, 4.7 (a)
LaCy =y, + ol ok, Co + a7, 4.7 (b)
A:Cr =ay, toly e h,CLy oW, 4.7 (¢)

where A (which sum to 1) represent the unknown proportions of planned consumption
from the corresponding income sources. Summing (4.7a) to (4.7¢) gives the following

estimable equation o L

C,=3"1,C, 4.8

Z

Z (G'Os + als},s + aZsA'sCtA i (XflsWt

s=1

= OL; + Z Oy ¥y + OL;C:-] +OL;W£
s=1
in which
a, :iah; a;=>a,h, and o) = S a,,
s=1 5=l
The estimates of oy, give the short run marginal propensity to consume income from source s

? See Carriker et al., 1993 for the detail procedure of the model.
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4.3 Estimation Procedures

The analysis of food consumption in the next chapter starts by making a preliminary
analysis of the sample households’ income and expenditure variables. Comparison of the
mean levels of income and food expenditure by seasons for different farm household groups
is undertaken using statistical tools. Income compositions are considered as a reflection of
strategies implemented by rural households in response to prefereﬁces, resource bases and

opportunities to smooth consumption over seasons.

In line with this, the sources of total income variation as well as total food expenditure
variation are described and compared. Coefficients of variations (CVs) are calculated from
the 10 years of individual observations. The data should first be cleaned of trend effects
before estimating CVs. Thus, deflated per capita income and expenditure are linearly

10 1

detrended. The following definitions to calculate the C'Vs (Pindyck, and Rubinfeld, 1991).

n

Var(y) = %Z (yZ - ;)2 |

i=|

CV(y)= Yir_v(i) , Where

o

y, and y, = the i's observation variable y

Analysis of variance (ANOVA) is used to assess the possible factors (sources of variation)
that explain the total variation in food expenditure. The ANOVA method aims to split the
total variation of a variable (around its mean) into components which may be attributed to

specific (additive) causes (Koutsoyiannis, 1981).

The factors (or strata) used in the ANOVA are basically land holding classes and seasons.
The data are divided in sub-groups according to the strata. The mean expenditures of the
sub-groups can be compared and if a given factor is an important cause of variation in
expenditure that will be reflected in a large difference of the means of the sub-groups and a

large dispersion of the means of the sub-groups around the common mean.
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Next to variance analysis, the major work of this thesis lies on the estimation of the
consumption equation, which is represented by equation (4.8) in section 4.2.1. Ordinary
Least Square regression is used to estimate the equation. Linear specification of Engle
curves often fail to fulfil one of Engle curve properties i.e. a declining marginal propensity
to consume as income increases. Therefore, equation (4.8) is estimated for different groups
of households assuming food expenditure in each group is linear. The total observations in
each village are divided into the three land holding categories defined above. Consumption
equations of each group are estimated for three seasons. The observations are considered as
random observations, thus the time-series component of the sample is not incorporated in
the analysis. In other words, we assumed serially uncorrelated errors. Tests for normality
and heteroscedastisity are applied. The relative importance of income sources to food
expenditure of the households is analysed for different seasons of the year. A Chow test of
equality between sets of coefficients in two regressions is used to test the equality of

parameter estimates of the three seasons (Pindyck and Rubinfeld, 1991).

(O8]
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Chapter 5 Empirical Resuits

5.1 Income Levels and Composition

Income is usually considered as an important determinant of consumption and an indicator
of household food security. Farm households do not exclusively engage themselves in only
one kind of activity, but try to diversify their source of income during the year. The
farmers in the two villages generate income from various sources. Income recorded under
crop income is the net return from crop production on the farm. Livestock income is the
total value of animal products net of all labour, veterinary, feed and other expenses. Wage
income is income earned by household member(s) from off-farm employment. Trade
income includes the net income from sale of handicrafts, retail and shoppiﬁg business and

similar services. Remittances and gifts are also important income sources in both villages.

The relative importance for income sources to the farm households differs according to
land size classes and across seasons. There are also remarkable differences between
viliages. Differences in the levels of households income and income composition within

villages reflect the differences in resource endowments, production environment, off-farm

employment opportuniiies, and access to markets.

Figure ~5.1 and Figure ~5.2 show the monthly average income of the households by
income type for three land-holding classes in Aurepalle and Kanzara respectively. An
immediate observation is that trade income has a higher mean value in the two lower land
class households particularly, in Aurepalle. Many farm households earn trade income from
the extensive toddy tapping activity found in the village. About one quarter of the village
population is engaged in toddy tapping, which is a traditional cast occupation. Households
sell the fermented miiky juice of the palm fruit as a liquor or toddy. In Kanzara, monthly
crop income constitutes around 50% (fig-5.2) of total income for the small land size class
while in Aurepalle the proportion is only 10%. Kanzara is more rainfall assured and land

size is higher.

(OS]
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Fig- 5.1 Mean income compositions by land size class-Aurepalle
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and distribution is also more even in Kanzara as compared to the other village. Therefore

P= Fa]

in Kanzara, all land-holding groups earn the biggest proportion of their income from on

farm activities. Several cultivator households in the more fragile production environments

household crop income. Livestock income is relatively more important in ‘Aurepalle than

in Kanzara.

Fig- 5.2 Mean Income composition by land size class-Kanzara.
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Wage earnings are clearly a more important source of income for small farm households
particularly in Aurepalle where land size holding is generally smaller. In Aurepalle,
remittances are highest for large farm households constituting about 30% of the total
earnings. A relatively high income may allow large farmers to send their family members

to school and hence increase their opportunity of employment outside the village.

The mean monthly income per capita organised by village, seésonsj and land-holding
classes is presented in table 5.1. A multiple comparison significant test shows that the
mean income level of the three land size class significantly differ from each other'. The
resuit suggests that land size is correlated with level of income in both villages, i.e. higher
land size corresponds to higher income. In summer income is lowest. Hence, this season
will be most critical for food security.

Table 5.1 Mean monthly per capita total income (in Rupees) organised by village,
land-holding class, and season

Village-Class Season
Summer Kharif Rabi
(Mar-May) | (June-Oct.) | (Nov.-Feb.) i
Aurepalle !
Small 31.00 48.65 54.13
Medinm 39.00 97.89 60.20
Large 68.00 234.39 135.01
Kanzara - 0
Small 21.11 78.60 18.80
Medium 25.56 135.83 21.79
Large 60.83 383.64 62.71

The relative importance of the income sources across seasons is shown by Figures 5.3 and

Figure 5.4. In both villages small farm households do not generate crop income in the

N
and m
Ll

summer t crop income is earned in the Kharif season. In Aurepalle (Figure 5.3)

2

trade and remittance are most important in the summer when farmers run out of crop
income. Crop Income is not sufficient and not reliable for the Aurepalle farmers. As

mentioned earlier rainfall is less dependable here and land size is lower. Wage income 1s

' SPSSPC One way procedure was used to calculate the Tamhane’s T, test at 0.05 level of significance.

Ll
n



most important in Rabi, the season after harvest, when the on-farm labour requirement is

low.
Figure 5.3 Income components of small farm households by season-Aurepalle
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In Aurepalle wage is iess important in the summer. This could be because farm households
may engage in land preparation and because the off-farm employment opportunity may
become low. Farmers in Kanzara have fairly stable wage Income across seasons (Figure
5.4). Stock adjustment may be more important seasonal strategy in Kanzara than on-farm

and off-farm labour adjustment.

Figure 5.4 income components of small farm households by season-Kanzara
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Although agriculture comprises the largest share of income, it is important to see that this
income is clearly not sufficient for all households to meet their food expenditure
throughout the year. The figures presented above confirm that farm househoids receive

their income from a variety of employment activities and these activities vary seasonally.

5.2 Income and Farm Household Characteristics

Land is an important source of income in the study villages. In addition to land size there
are also other farm household characteristics which have a casual relationship with income
(which is an indicator of food security). Farm household characteristics at different leve]
of per capita income are summarized in table 5.2 to explore the differences between low
per capita income, medium and high per capita income household groups. The mean
monthly per capita income of the ten years is considered to classify households as lower,
medium and higher income households. Given difference by villages in the levels of
income and food expenditure, households which are at a low income level may appear ic

be homogeneous groups in terms of relative levels of some economic indicators.

i

Low income is correlated with lower land-holdings owned and operated and low levels of

total assets (table 5.2) particularly in Aurepalle. Education level is also almost nil in

household size and the average proportion of children in the household, indicate that
households who are in a lower per capita income group have a higher proportion of

children and a larger family size.

Table 5.2 Characteristics of farm households with respect to income status (1975-1984)

Village - Income | Age Family | Child/ | Education | Own Operated- | Number Assets (as
Status | of the | size total (Number | land- to- owned | of Own % of
Head” of years holding | land ratio | Bullocks village
at school) median)
Aurepalle: Lower 53 6.59 44 0 1.99 77 .67 55
Medium | 52 6.10 32 2 38 1.00 1.00 86
Higher 58 5.40 23 4 9.51 1.22 2.87 357
Kanzara: Lower 42 7.12 40 4 4.42 82 133 188
Medium | 4] 7.55 42 4 4.82 91 1.43 223
Higher 46 7.32 .39 5 7.47 1.25 2.74 404

T AUCIClErs o avelraye agC Hl L¥ad
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The three income classes in Kanzara are not different from each other with respect to
family size, composition and education level. Instead, significant difference among the
income groups is observed with respect to their assets holding. Total asset of higher
income groups in Kanzara is four times that of the village median while it is oniy around
twu fimes higher for lower income groups. The total asset holding as a percentage of
village median for iower income groups appear to be more than 100 percent, because the

village median asset is less than the mean asset level of the lower income groups.

5.3 Seasonal Income Fluctuations

To examine to what extent income fluctuates over seasons, coefficients of variations (CVs)
are calculated for the sample households. CVs calculated for farm and total income are
presented In table 5.3. Farm income is a highly variable income source over seasons. It is
obvious that crop earnings have a strong seasonal nature in areas like the Semi-Arid
Tropics where agricultural production is dependent on rainfall and few irrigation facilities
are available to generate income from agriculture throughout the year. Total income is less
variable than farm income in both villages: the seasonal variability of total income in
Aurepalle is 5 times less than the variability of farm income, Therefore, the importance of

_non-farm_income sources (particularly that of wage income, trade -and -livestock) to

stabilise total income across seasons is clearly shown.

Table 5.3 - Seasonal variation in income (Coefficient of Variations)

Villages
Variables Aurepalle Kanzara
Farm income 5.04 3.24
Total income 1.04 2.08

Seasonal variability of total income is higher in Kanzara because the major income source
in Kanzara is crop revenue. As discussed in the previous chapters, the two villages are

different from each other in many aspects. Employment opportunities both in agriculture
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as well as outside agriculture, resource endowments, resource distributions, structure and

functioning of the financial markets are quite different between the two villages.

5.4 Food Expenditure Levels

The major components of food expenditures in all villages are cereals, pulses, meat and
meat products, sugar and sweets, oil, vegetables and spices. Households may have the
ability to adjust the consumption bundle and pattern of expenditure in seasons of low
income, for example, the purchase of non-food items can be timed to good seasons. While
some non-food expenditures can immediately be reduced, there are other mmportant basic
non-food items (for instance shelter and agricultural inputs) which farm households
(particularly the poorest) cannot substitute for food. Adjustments in the consumption
paticin revealed if differences are observed in the share of food expenditure over seasons.
The difference in the share food expenditure between seasons is not so pronounced within
each land size class (table 5.4). Large differences are not cbserved in the share of food
expenditure between land-holding categories, which means that households do not differ
much in allocating their total expenditure to food and this is the case for both villages.

Table 5.4 Share of food expenditure as a percentage oi toiai expenditure by village,
land-holding category and season

Village -Class . . - = ‘Season . 3. - - R e
Summer Kharif Rabi
(Mar-May) | (June-Oct.) (Nov.-Feb.)
Aurepalle
Small 7612 78.05 78.03
Medium 72.44 74.16 76.27
Large 70.32 71.2 69.18
Kanzara
Small 67.26 74.11 72.31
Medium 68.45 73.41 70.21
Large 62.23 67.09 635.77

The level differences of food expenditure may show differences in purchasing power or
differences in capacity to produce food at farm level. In an area where agriculture provides
the main means of living, land area owned determines the ievel of income and hence

consumption. We have seen in the previous section that income levels are significantly
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differentiated by land size class. To test whether these differences are translated nto
differences in per capita food expenditures, we used a multiple comparison test' (table 5.5

and 5.6).

Table 5.5 Mean comparison of food expenditure’- Aurepalle

Muitiple Comparisons

Dependent Variable: food exp. per capita

Tamhane
Mean

(1)) ) Difference

RLHC 1 RLHC 1 (I-d) Std. Error Sig.

TOU Z.00 27851 2.039 30|
3.00 -12.9989" 1.889 .000

2.00 1.00 2.7851 2.039 .304
3.00 -10.2138* 1.953 000

3.00 1.00 12.9989* 1.889 .000
2.00 10.2138~ 1.953 .000

" The mean difference is significant at the .05 level.

Table 5.6 Mean comparison of food expenditure- Kanzara

Muttiple Comparisons

Dependent Variable: food exp. per capita

Tamhane N
i
Mean
M J) Difference
RLHC 1 RLHC_1 (1-J) Std. Error Sig.
T.00 2.00 -3.86777 2.048 48
: 3.00 -7 8137* e 2.087 - - .001
2.00 1.C0 3.8677* 2.048 .048
3.00 -3.9510 1.934 180
3.00 1.00 7.8137* 2.087 .001
2.00 3.9510 1.934 .190

" The mean difference is significant at the .05 level.
As expected, large farm households have higher levels of per capita food expenditure than
smaller farm households in both villages. One would expect that households with less land

use various strategies to assure certain level of consumption, which can not be financed by

! This Tamhane test is different from ANOVA because it does not determine to what extent mean
differences between the created groups explain the total variation, but only helps to tests the existence of
differences in mean values.

“RLHC 1, 2 and 3 represent small, medium and large farm household classes respectively.
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5.5 Seasonal Food Expenditure Fluctuation

Various elements may contribute to the variability of household food sxpenditure; Income
level differences, seasonal variability, resource endowments and household characteristics
and preference differences. The significance of various factors in explaining the total

variability of expenditure is analyzed below.

Table 5.7 ANOVA resuit: Total monthiy food expenditure/capita variance ‘explained’ by

sub-groups in percentage terms.

Villages

Variables Aurepalle Kanzara

Total Vanation( Rs) 6729 569

Household 207 234

Year 28.5 10.9

Land-holding class 5.6 1.8

Seasons ; 6.3 6.1
The ANOVA analyses (table 5.7) shows that year differences are the most important
determinant of food expenditure variations in Aurepalle, which is a draught-prone area. In

Kanzara, differences between households are most important. Land-holding categories
explai“ls little of food expendlture in Kanzara because of the small differences in income
between land-holding classes. These are due to the relatively equal land distribution in the

villages, its favourable ecology, and its abundant non-agricultural employment

possibilities. In Aurepalle land has a somewhat bigger influence on expenditure variability.

In both villages, seasonal differences explain only a small proportion of the total variation

RN

of per capita food expenditure. This implies that farm households smooth theirs
consumption to a certain extent and that large seasonal variations in agricultural earnings
do not influence consumption as such because they are compensated by other streams of
income or by savings and dissavings. The latter is supported by the observation that the

coefficient of variation of food expenditure is only 63 and 37 percent for Aurepalle and
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Kanzara respectively, while the CV of total income is 104 and 208 percent. Moreover,
households may have the ability to smooth seasonal food expenditure by adjusting their
patterns of food expenditure, for example non-food items can be purchased in high income

seasons (table 5.4).

There are difficultics to generalize based only on these aggregate anal

expenditure variations. It is not fully possible to single out seasonal effects on food
expenditure. The cbserved aggregated mean differences in food expenditure per capita
over seasons can arise from some common cyclical factors like prices and preferences.

Therefore, care must be taken when interpreting such kinds of results.

5.6 Seasonal Food Expenditure Effects of Off-farm Income and Credit

The primary interest of this section is to see the contribution of credit and wage income to
food consumption in different seasons. The marginal propensity to consume(MPC) is used
as an indicator. The margihal propensity to consume with respect to each income sources
1s estimated using the food expenditure equation (eq. 4.8). Inclusion of one and two
seasons lagged savings gives some insight into households’ intertemporal al ocation. It is
assumed that households allocate their income across periods, choosing to consume some
of their income now and save some to meet cons umption needs in-the future. However,
one should bear in mind that intertemporal patterns might be expected to vary across
landowner classes. Estimates of the MPC for each income source (including lagged
savings) are presented in appendix 1. The MPC with respect to credit and wage Income are
presented in table 5.9. The MPC, for instance, of wage income is equal to 0.43 for the
small farmers in Kharif (Aurepalle), which means that 43% of the wage income is spent on

food consumption.

As expected, the estimated coefficients significantly vary over seasons indicating that all
+ 1m

income sources are not equally important in all seasens. In general, credit is not important

(MPCs are not significant) for food consumption in summer for all land-holding classes in
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both villages, while wage income show a significant MPC irrespective of land-holdi

classes in both villages in summer.

Table 5.8 Summary statistics for variables used in the focd expenditure equation.

Mean (standard deviations)

Aurepalle Kanzara

Variable Mean St.dv Mean St.dv]
Monthly tood exp. per capita(Rs) 40.3 23.8 30.9 22.3
Monthly crop income(Rs) 421.5 1100 493.0 1174
Meonthly wage income(Rs) 40.80 79.8 15.50 38.00
Monthly trade income(Rs) 157.8 432.0 28.00 133
Monthly remittances(Rs) 168.3 1720 4.8 497
Net monthly credit (Rs) 168.5 152.4 108.6 206.7

pomf
-

n

r

<harif MPC of credit is significant only for small farmers in Aurepalle. On the oth
hand MPC of wage is significant in Kharif for all household categories in both villag
except for the large farmers in Aurepalle. There are significant MPCs for some oth
income sources in this season (see appendix 1). As it is suggested in the mean comparisc
analyses (section 5.1), land size holding is an important determinant of household incom
Large farmers with higher incomes and resource endowments may have preferential acce:
to most of the strategies to cope with seasonal income fluctuations. Small farmers who ai
credit constrained (for any reason) participate in the labour market and allocate the
available labour to minimise seasonal food fluctuation. In other words small farmers adju
their labour supply between on farm and off-farm in such a way that they can stabilis

their total income over seasons. The effect of wage income on food expenditure is ver

~

high for small farmers in all seasons. In the Kharif season, there are plenty agricultur:
wage income earning possibilities because this is the planting and harvesting season. Sou.
households may recieve payments in the following Rabi season. As a result, wage incom

plays an important role in smoothing seasonal food fluctuation among small landowners.



Table 5.9 Parameter estimates for marginal propensity to consume with respect to credi

and wage income organised by village and season

Village-Class Credit Wage income
Summer | Kharif | Rabi Summer | Kharif | Rabi
Aurepalle
Smiail 03 497 .02 86" 437 |47
Medium | .001 .08 147 | 397 147 307
Large |-001 | 06 09" | o8 12 18
Kanzara
Small .03 .05 .04 077 427 | 90
Medium | .001 03 02 567 21 36"
Large 11 -20 137 | 27 15 18"

Households are differentiated by their credit use in food expendituresj in Rabi MPC of
credit is significant only for the large farmers (in the two villages) and the medium farmers
in Aurepalle. Large farmers want to finance production during the planting and harvesting
season (Kharif) at the beginning of the growing season. This may result in less use of
credit for consumption purposes during the Kharif season. Large households are generally
wealthier households, they are in a better position to sell farm produéts, and they are
capable of maintaining sufficient food stocks to meei their own-consumption needs.

VVVVVVV

“Theretore, they use less credit forconsumption purposes during the Kharif season.

Small farmers have a higher use of credit during the Kharif season with a significant
coefficient of 0.54. The expectation of an increase in income from harvesting cereals
towards the end of this season is probably the main support to a higher use of credit in this

period. However, an increase in the use of credit for consumption in Kharif season may

cad to a reduction in future income due to dept repayment obligations. By working off-

frm—y

[¢

farm activities, households can reduce their reliance on credit during the rest of the year.
The marginal propensity to consume out of most of the off-farm income sources during the
Rabi as well as Summer season is relatively higher for small farmers. During the Kharif

season, especially in the beginning of the planting period and harvesting period when farm
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'households must spend some time on their own farm, and farmers can not leave their fields
for search of off-farm activities, financing consumption out of credit may be the
predominant strategy among small farm households. This result support the hypothesis in
chapter 1, which suggests that use of off-farm employment as a food security is enhanced

by constraints in the financial market

The credit parameter appeared to be insignificant in Kanzara except for large farmers in
the Rabi season while in Aurepalle it is significant for large and medium farmers in the

Rabi, and for small farmers in the Kharif. It is noted in Aurepalle that the village market

orts

for credit is active, which sometimes take the form of ‘in-kind loans’ and that su pp
households to rely on credit. Saving, mainly from Kharif season income is used by
medium and large farmers in both villages. This is an expected outcome: Jarge farm size
households would have better saving potential and may be able to smooth intertemporal
consumption from saving. The marginal propensity to consume crop income and saving is
not significant for Aurepalle farm householids. Income from products of one harvest of
own production may not be enough to last until the next. This is because land and other
inputs arc expected to be too limited to produce sufficient amount of products for the

whole year. As a result small farmers do not rely on farm income for their consumption as

they depend on wage, trade and other non-farm income earnings including credit.

However, the MPC pattern of small farmers in the two village is not similar. For example,
MPC from wage income is higher for Aurepalle small farmers during the Summer, while
for Kanzara small farmers it higher in the Rabi season. The labour requirement of on-farm
and off-farm activities in different seasons may be different between this villages
Therefore, the allocation and dependency of farm houscholds on their wage labour for
consumption may vary across villages. This implies that important differences between
villages with respect to seasonal labour allocation must be taken into account to understand

the specific village strategies of seasonal food consumption.

4
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Empirical Result

Small farm households in Kanzara have significant MPCs of crop income in two seasons.
It is only in the Summer that they can not use crop income. In the summer other income
sources (remittance, livestock and wage) are also important. In Aurepalle the coefficients
for the marginal propensities to consume out of remittances are msignificant for
farmers in all the seasons. Transfers may sometimes form lump sum incomes which seem
to be associated with the purchase of consumer durables or investments while continual
forms of income are more likely to be spent on food. Small farmers, particularly in
Aurepalle, spent a higher proportion of their remittance on food consumption; because of
their very low levels of income, there are less options of spending income on non-farm

items.

5.7 The Effect of Farm Household Characteristic on Food Expenditure Elasticity

The relationship between farm household characteristics and the importance of different
income sources in food expenditure is analysed by regressing food expenditure elasticity
on farm household characteristics. Family size, education level, number of owned bullocks
and size of owned land significantly influences the use of wage income for food
expenditure (table 5.10). The importance of family size in determining food expenditure
elasticity (with respect to wage income) was expected. The more family members there
. are, the more likely they have abundant labour to supply the market and-hence the more

likely to be more dependent on wage income for food consumption.

In both villages food expenditure elasticity with respect to wage income significantly
decreases as the level of education increases. The sign for education is not as expected
possibly because the education level is more important in the role of households’ earnings
coming from outside the village, for instance through remittances. The village level labour
market may not be responsive to education level, therefore, household members with a
higher education level migrate outside the village. Farm households with higher education
are also expected to be more responsive in their use of technologies to farm production and

hence are more likely be dependent on crop income for their food expenditure than wage

income.
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The relationship between the number of bullocks owned and the food elasticity is notable.
As the number of bullocks increases the importance of wage income in food expenditure
declines in both villages. Bullocks are very important for income from farm operations.
Therefore, having more bullocks may be associated with more farm activities and higher

productivity which may lower the role of wage income in food expenditure.

Table 5.10 Regression analyses of focd expenditure eiasiicity
Coefficient estimate (standard error)

Village- Dependent | Age ot | Age Family Depend | Educa Number | Operated Owned R® Ady
Variable the square size ency tion of own land size land R’
(food exp. elastiaty | o0 ratio bullocks size

with respect to-}

Auvrepallc Wage ~00% 001 03* -14 -.04% ~024* 006 -012* | 25 | .19
Tncome | (.009) | (.001) (.007) (68) {.006) -011) (.006) (005)

Credit 004 -.0001 001 83* 01 06* 02 -03* 23 | 22
(019) | 0002y | (017) (224 | (012) (022) (016) (012)

Kanzara Wage 20004 | 2*10° | -.0G01 -001 ~0009% | -.002% -~ 0002 -0007% | 17 | .15
Income | (0004) | (5*10°% [ @*10™ | (.003) 0001y | 0003y | (1.9%107) | (0002)

Credit -12 002 -16% 2.01* .196% 36% - 198+ A7 13 ] 10
(15) (001) 07 (1.16) | (068) an (.067) (08

T L oellicienls S1gRmicant at 5vo s gnuicant level,

The operated land size is not a significant determinant in the food expenditure elasticity
with respect to wage income while the response of food consumption from wage income
deciines significantly in both villages as the size of owned land increases. An increase in
the size of land may atiract farm households to engage  more 1n farm activities than in
wage employment or part of the land which is not operated can be leased out.

Consequently, the influence of wage income declines as owned land size increase.

The coefficient estimate of child to total family size ratio for food expenditure elasticity

with respect to credit is positive and relatively high in both villages. Farm households are

more responsive 1n their use of credit for food consumption as the number of children

L

piy

family increases. This means that as the number of family members who can not
potentially participate in the labour market increases, farm households will rely more on
the available credit for their consumption. Credit use is also highly enhanced with higher

owned land size in Kanzara. This could be due to the fact that most credit in Kanzara is
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from the formal sector, and land may be an important asset to secure credit for fc

consumption.

43



Appendix A.

Appendix-A1 Marginal propensity to consume from farm, off-farm income, credit and lagged saving by land holding ciass and

season-Auiepalle
Land holding class Variabie Season
Kahnf Rabi Summer
{June-Oct) (Mov-Feh.) (Mar. - May)

Craop inccme i a3 -
Livestock income 36" o1* .08
Wage income 43" AT 86~

Smalt Remittances 16~ 297 18"
Trade income 31 A7 06~
Credit 49~ 02 a3
One season lagged saving .01 004" .05
Two season lagged saving .08 " 005 o8
Crop income 04" 09 02
Livestock income 307 01 007

Medium Wage income A4 307 -39
Remittances 12 Bl 33
Trade income 45* .02 05
Credit 08 g 001
One season lagged saving .006 A0 .02
Two season lagged saving 003 .02 13"
Crop income .08 047 12 3
Livestock income a1 .02 o7

Large Wage income A2 18 .08~
Remittances -.03 -.001 -.01
Trade incoma- 43 24 04"
Credit s 09 -.00t
One season lagged saving 0G5 03 02
Twa season lagged saving 009 005 .06

“Caefficients that are significanily entered in the food expenditure equation at 5% significant level.

**Coefficients that are significantly entered mn the food expenditure equation at 1% significant level

Appendix-A2 Marginal propensities to consume from farm, off-farm income, credit and lagged savings by land holding class and
1

season-Kanzara
Land holding class Variable Season
Kahrif Rabi Summer
(June-Oct) (Nov-Feb } {Mar, - May)
Crop income .04 .02* -
ol = Livestack income T 7 Rogls Tare .t
Wage income 42= 90" 7o
Smail Remittances o1 08" .06
Trade income 03 006™ A2
Credit [ols} 04 .03
One season lagged saving 10 Qo8 015
Two season lagged saving .08 -001 09
Crop income A2F 047 07
Livestock income .69 35 347
Medium Wage income 21 .36" 56"
Remittances -14 .03 008
Trade income .004 e} 12
Credit .03 02 .001
One season lagged saving -01 a5t .02
Two season lagged saving 07 10 .03
Cron income 25" 207 22
Livestock income 10 247 267
Large Wage income REN 48° 27
Remittances .03 -.602 o7
Trade income A7 .03 04
Credit -02 A3 11
Qne season lagged saving 002 02+ 02
Two season [agged saving 008 006 0™

CORTTICIENTs (hal @€ SIBIUICANTy Gillersl Ul Ut 100U Sxpenduire SqUaton at 37e SIgMmnCcant [eveL

™* Caefficients that are significantly entered in the food expenditure equation at 1% significant level
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Borrowing and Off-farm Emplovment: Conditional Strategies to Reduce Seasonal Fluctuations in Food Securis

Chapter 6 Conclusion

Income instabilities and seasonal food fluctuations have been a policy concern in most
countries in the world. Macro-level interventions as well as farm level implementations
of various programs have heen launched as a response to this concemn. Households also
rely on a number of internal mechanisms to meet food consumption needs throughout the
year. Important strategies include income diversification, food/non-food expenditure
adjustment, holding stocks, adjusting on-farm and off-farm labour supply, and strategies

based on social relationships within the village, such as remittances, and borrowing.

Results show that food consumption is far less variable over seasons than income, which
indicates that households have the ability to keep a certain level of consu;nption during
seasons ot shortage. The total income of the sample households show less variation than
farm income. Seasonal loans of either food or money serve as insurance against food
shortfalls during the lean‘season, but these type of loans may reduce households food
inventories after harvest, when debt obligations are to be met. Therefore, small farmers
are more dependent on the labour market especially during the dry season of the year.
Hence, off-farm income remains a potential means of smoothing food fluctuation, which
arise due to- the seasonal nature-of the -agricultural production in the villages. ‘The -
significant 1mpact of off-farm earnings, however, may be more feasible in situations
where farm families have able-bodied family member that can participate in the labour
market. The negative effect of the dependency ratio on households use of wage income
for food expenditure suggests that farm households with higher dependency ratios can not
rely on wage income for their consumption. An increase in dependence ratio on the other

hand is associated with higher use of credit for consumption.
Policies to strengthen off-farm employment opportunities, particularly during the non-

cropping seasons, and increasing agriculiural productivity are the most direct ways to

stabilise income and increase income levels. Enhancing employment opportunities or off-
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Conclusion

farm income generating components through channeling credit programs is also another
option but might not be as cost-effective as direct employment creation. Employment
programs can be timed to coincide with food shortage seasons because income from non-

copsumption is more unstable in Aurepalle than in Kanzara. Farmers in Aurepalle
deserve higher government interventions due to their relative lower smoothing ability.
And within each of the villages employment programs can be more effective if they are

directed towards farmers who have lower asset holdings, because for these farmers are

more dependent on wage income to smooth consumption throughout the year.

Policy recommendations must be based on disaggregated studies of seasonality, and not
on generalisations of seasonal patterns which may or may not hold true. Information on
seasonal constraints can aid policy makers in designing effective policies and programs.
A more integrated approach is needed to understand the transmission of seasonal

production and income variability into seasonal changes in household food consumption.



