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RESEARCH ARTICLE

Food price changes and farm households’ welfare in Nigeria:
direct and indirect approach
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ABSTRACT
This paper analyzed the welfare effects of price changes over categories
of farm households in Nigeria taking into consideration the dual role of
farm households as both consumer and producer of food between
2010–2016. This study attempts to shed some light on the differences
between the direct approach and indirect. Estimated Compensating
Variation reveals that 79.0% of farm households were net food buyers
and suffered welfare loss (mean = 2.98) with the mean expenditure of
N529, 397.5 per annum while 21.0% were net food sellers and enjoyed
welfare gain (mean = −1.66) with the mean expenditure of N513,
755.7 per annum.Cerealwas identifiedas food forwhich thehouseholds
were most vulnerable to price shocks. When adjustments are allowed,
households can adapt their consumption and production patterns
resulting in lower deteriorations in welfare with significant differences
across quintiles. Therefore, efforts to mitigate extreme price spikes are
relevant for improved overall household welfare.
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1. Introduction

In the last decade, the world prices of many staple food commodities have increased
impressively, experiencing large spikes in three circumstances and raising widespread
concern about the potential impacts on households’ welfare in poor countries. In
2007–2008, the World Bank Food Price Index rose by 60 percent in few months; after
a significant decrease in 2008–2010, the World Bank Food Price Index increased sharply
reaching its 2008 peak in early 2011. Then, in mid-2012 the World Bank Food Price
Index exceeded its 2008 and 2011 peaks (World Bank, 2014).

Empirical studies have shown that the welfare implications of high food prices are not
straightforward (Arndt, Benfica, Maximiano, Nucifora, & Thurlow, 2008; Arndt, Hussain,
Salvucci, & Lars Peter Østerda, 2016; Ivanic &Martin, 2008; Shittu, Obayelu, & Salman, 2015;
Swinnen & Squicciarini, 2012). Food price shocks may lead to welfare gains or loss especially
in rural communities (Swinnen & Squicciarini, 2012). Themagnitude of the impacts depends
on the rapidity and magnitude at which labor and commodity markets within and outside
agriculture adjust in response to price shocks (FAO, 2011). In their studies on the welfare
effects of policy-induced rising food prices among farm households in Nigeria, Shittu et al.
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(2015) noted that on the average, agricultural households benefited from rising prices of foods
but between 44% and 56% of the households still suffered welfare losses. Although there are
fortunes in food price rise, the declining socioeconomic and welfare conditions of most
households in Nigeria cannot be divorced from food price upsurges.

Available statistics suggested that on average, food prices have been rising. For example,
according to CBN (2013), the average annual food inflation rate in Nigeria dropped steadily
from 23.1% in December 2005 to 1.5% in November 2007 and it rose in response to the global
food crisis of 2007–2008, to 15.3% in November 2008 and was as high as 17.9% by April 2009.
Moreover, the average annual food inflation rate in the country remained as high as 12.9%
between January 2009 andDecember 2013 (CBN, 2013).However, National Bureau of Statistics
(NBS, 2017) posited that food inflation rose from 9.02% in May 2015 to 15.70% in
December 2016 and was as high as 20.32% in October 2017 and 20.25% in August 2017.

Theburdenof foodprice upsurges is bornemoreby thepoor andvulnerable householdswho
spend up to 80% (Obayelu, 2010) ormore of their earnings on foodstuffs.When households are
faced with massive negative price or income shocks, reduction in food budget is often the most
immediate response (Ayinde, Akerele, Adewuyi, & Oladapo, 2012; Capuno, Kraft, Quimbo, &
Tan, 2013). This manifests in compromised dietary intakes in terms of quantity and quality
which ultimately engender higher vulnerability to food insecurity, malnutrition, poverty,
depreciation in health outcomes and related issues.

In the past few years, smallholder farmers in Nigeria have been subjected to both
spikes and volatile environment of food price changes, the implications of which on
smallholders’ welfare have been much debated in recent years. Farming households
comprise many kinds of land-based households with different attachments to the food
system. They range from subsistent farmers to commercial farmers who benefit from
higher selling prices to farmers who cannot meet their own needs and therefore rely on
market purchases. For these farm households, higher food prices can be a significant
drain on household income. Therefore, to better understand farm households’ adaptive
capacity concerning uncertainties regarding food price changes, it is crucial to look more
closely at the decision-making processes of smallholder households in their dual role as
producers and consumers of food i.e. “prosumers” (Molitor, Braun, & Pritchard, 2017).

Several researchers have studied the impact of higher food prices on poverty and household
welfare in low-income countries. Deaton (1989) used nonparametric methods to examine the
impact of a hypothetical change in rice prices on Thailand’s income distribution and found that
higher rice prices benefit all rural households, but especially middle-income households.
Ravallion and van der Walle (1991) reported that a 10% increase in food prices raised the rate
of poverty in Indonesia. Also using nonparametric techniques, Barrett and Dorosh (1996),
observed negative impacts of higher rice prices on the welfare of the rural poor in Madagascar
because the gains to net rice sellerswere concentrated among higher income rice farmers. Ivanic
and Martin (2008) examined nine low-income countries and concluded that increased staple
food prices would increase poverty in most, but not all, of those countries. These existing
literature analyzefirst-order and immediate effects of price increases on expenditure and supply
patterns, or – less frequently – second-order effects on consumption (that is allowing for
adjustments in consumption), few studies are taking into account the substitution effects in
both consumption andproduction (Ferreira, Fruttero, Leite, &Lucchetti, 2013;Nakelse,Dalton,
Nathan, & Moussa, 2017). Shittu et al. (2015) assessed welfare effects of policy-induced rising
food prices among farm households in Nigeria using the consumption data of the Nigeria
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General household Survey estimated that on the average, agricultural households benefited from
rising prices of foods but between 44% and 56% of the households still suffered welfare losses.
However, in the recent stusy of Shittu, Akerele, and Haile (2018), an overall negative effect of
food price spike was found on farm households welfare.

In determining the instantaneous welfare effects of price changes, the first approach
can be more appropriate, while the framework including the second-order effects is
generally more suitable for longer runs (medium- to longer-term). Also, for relatively
small price changes, the first-order approach can well approximate the welfare effects,
even in the longer-term. For larger price variations, including second-order effects is
recommended. Henceforth, the two approaches may differ in their scope and can have
different policy implications (Tiberti & Tiberti, 2016).

This study analysed and discussed the welfare effects due to price increases under two
approaches. First, we follow the approach initially proposed by Deaton (1989), which we call
the direct/first-order/marginal approach. This approach assumes no responses in consumption
and production behaviours by households. Second, we allow households to adapt their con-
sumption and production behaviours as a consequence of food price changes (we call this
approach indirect/second-order/responsemethod). Both approaches canbe broadly categorised
under the agricultural household models (AHMs) proposed by Singh, Squire, & Strauss, 1986),
in the sense that households are considered either as net consumers or net producers. But they
differ in the way households are allowed to adjust their behaviours following an external price
shock: no adjustment is assumed under the direct approach (so more suitable for the short-
term) while adjustment in various behaviours (consumption, production, and labour/leisure
choice) is allowed in the indirect proposed here (so more indicated in the medium to long run
for large price changes).

Besides, the direct model assumes that consumption and production decisions are
taken independently and that labour market choices are not affected by such decisions,
whereas under the indirect/response approach allowing for consumption and production
decisions by farmers are taken jointly as a result of maximisation of households’ utility.
The approach developed by Deaton (1989) is still the reference and the most adopted tool
to assess the welfare impact due to price variations in developing countries.

The objective of this work is to show and discuss the differences emerging between a direct
and indirect approach, for a large range of commodities price change. It is important to note
adjustment in consumption and production behaviours can take some time. Therefore, one can
argue that the direct approach is more appropriate for immediate-term impacts, while the
indirect framework can be better for the medium-term effects. However, it is worthy to stress
that some of the response changes can be immediate as can be the case for consumption
decisions (Ivanic & Martin, 2014a).

The illustrative applications of the two methodologies are carried out on data from
Nigeria General Households Survey-Panel data (2010–2016). The welfare effects under
the two approaches are estimated over a range of price changes.

In this study, we follow the theoretical framework and estimation strategy proposed in
Nakelse et al., 2017; Vu and Glewwe (2011) to estimate the impact of price changes on
households’welfare. The study analyzes the household-level impacts of rising food prices.
To target the poorest segments of the population and identify the vulnerable groups,
households were initially divided by income quintile and urban-rural location.
Household typologies were then constructed to identify the vulnerable groups.
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Following the introduction, section 2provides an overviewof themethodology applied to the
household level impacts assessment. Section 4 presents the results and discussions of the
household level welfare impacts and the impacts of household groups. Section 5 concludes.

2. Materials and methods

The unprecedented rises in prices prompt households to make adjustments on their
consumption and production patterns. This study analyzed the welfare effects of food
price changes on farm households in Nigeria using household-level data. The informa-
tion needed to estimate the welfare effects requires the knowledge of (a) the budget
shares, (b) the magnitude of the price changes during the period of study, and (c) the
expenditure and price elasticities, households’ production, own-consumption, purchases
and sales of these agricultural products.

The study combines monthly disaggregated data on (consumer-level) food prices with
household consumption expenditure and agricultural production information to estimate
the net welfare effect of the price shock. The study firstly assesses household demand
responses by estimating demand elasticities using the Quadratic Almost Ideal Demand
estimate households developed by Deaton and Muellbauer (1980) and extended by Banks,
Blundell, and Lewbel (1997). Then, the study determined the household supply response
(output-input price elasticities) through a normalised profit function approach using
restricted Seemingly Unrelated Regression (SURE). Furthermore, the study combines the
household impact as producer and consumer to derive the total net effect of price changes,
in consideration of the fact that a household could be a producer and consumer.

2.1. Study data and sources

Two types of data were used in the study and these were household consumption data
from Nigeria’s General Household Survey (GHS)–Panel and monthly time series data
(2007:1–2016:12). The retail commodity prices across the panel of 36 states and Federal
Capital Territory obtained from the National Bureau of Statistics Headquarter office in
Abuja. Besides, retail commodity prices were supplemented with the national aggregate
consumer price index (CPI) for non-food items which were extracted from the various
issues of the CBN statistical bulletins from 2007–2016 to capture the price of non-food
items. The study describes the pattern of the price movement from 2007 to 2016.

The GHS-Panel data reported household consumption and/or expenditure on about
180 food and non-food items. While data on food consumption and purchases (expen-
ditures) were collected over a recall of a period of 7 days, expenditure data on some non-
food items either were reported on a weekly and monthly basis (frequent non-food
purchases), or over 6 months or 1 year (non-frequent non-food purchases). All data on
food consumption/purchases were discounted weekly for uniformity and regular non-
food items and monthly recall for less frequently consumed non-food items.

The study has six (6) period panel data for the respondent farm households. This study
cleans the original sample of potential outlier observations which could lead to biased
outcomes. The study follows a more conventional approach and excludes all observations
within each commodity group with values below and above the 1st and the 99th
percentiles. However, only 17,539 households with the complete set of information
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required after data cleaning and appearing in all the three rounds of data collection were
included in this study. Hence, the final panel was made up of 17,539 observations.

It is important to note that, for practical and computational reasons, this study cannotmodel
separately demand and supply of about 180 food and non-food commodities for whichwe have
information in the LSMS-IS. To deal with a large number of goods involved and to facilitate the
empirical analysis, the study aggregates the major components of food consumption and
production into seven groups as shown in Table 1. At the first stage, the commodities were
grouped into two distinct components: food and non-food products. The second stage was
performed only for the food components since the study focuses mainly on food. The food
components were grouped into six (6) broad food classes (cereals, pulses, seeds and nuts, roots
and tubers, meats and other animal products, fruit and vegetables and miscellaneous foods).
Moreover, there is no theoretical basis on how to construct commodity groupings; the decision
is mostly made by the researchers on an ad-hoc basis. Besides, the factors of production were
aggregated into labour, biochemical inputs, intermediate inputs, and mechanization.

To evaluate the welfare effect of the price shocks, we first assessed household demand
responses by estimating demand elasticities using the Quadratic Almost Ideal Demand devel-
oped by Deaton and Muellbauer (1980) and extended by Banks et al. (1997). Then, we
determined the household supply-price elasticities using normalized translog profit function.
Furthermore, we combined the household impact as producer and consumer to derive the total
net effect of a price increase, in consideration of the fact that a household could be a producer
and consumer.

2.2. Welfare effects of price changes

To assess the impact of changes in food prices on household welfare, this study uses
amethodology introduced byDeaton (1989). The impact of price changes onhouseholdwelfare
is measured by the compensating variation – the amount of money required to keep
a household’s utility at the utility level it enjoyed before the change in prices. A household profit
function can be used to represent the household’s production activities, and an indirect utility
function can be used to measure its level of welfare. When food prices increase, the (implicit)
profits increase for all households that produce food. However, each household must also
increase its food expenditure to maintain its previous utility. The change in any household’s
welfare due to an increase in food prices is calculated as the increase in the household’s profits
minus the increase in food expenditure needed to maintain its previous utility.

Table 1. Farm households characteristics in Nigeria.

Characteristics
North
Central

North
East

North
West

South
East

South-
South

South
West Urban Rural Pooled

Age (Mean) 54 57 64 46 51 50 55 48 52
Household Size (Mean) 6 8 7 4 5 4 5 6 6
Dependency Ratio 0.9 1.1 1.4 0.8 0.8 0.9 0.9 1.1 1.0
Gender
(% Female Headed Households)

19.5 8.3 4.5 38.2 28.9 26.5 23.3 19.2 21.1

Marital Status
(% married households)

71.0 73.5 75.2 66.7 70.2 62.5 68.2 70.8 71.0

Mean Years of Schooling 5.1 5.4 3.9 7.2 9.5 8.1 8.73 5.2 6.4
Housing Ownership (%Owned) 77.5 90.4 89.2 76.5 58.4 38.5 47.8 82.4 68.5

Source: computation from LSMS panel data (2010–2016).
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This study uses themodel of agricultural households to analyze householdmarket participa-
tion (Singh et al., 1986). In each production cycle, households were assumed to maximize their
living standard (utility) over agricultural staples, purchase market goods, and leisure.

This study considers two distinct impacts of food price changes on household welfare. The
first is the immediate impact, before any changes in consumption or production patterns.
The second is which allows for changes in both consumption and production in response to
prices. Let us consider a farm household that consumes a particular crop, may or may not
produce that particular crop, and trades in other commodities and the labour market.

The welfare effect proposed by Deaton (1989) and used in most applications is
expressed as follows:

ΔWelfare ¼
XN
i¼1

Si0 � Qi0ð ÞbPi (1)

Where: ΔWelfare = welfare effect expressed in percentage terms of the consumption level
of household i;bPi = percent change in commodity prices;

Si0 = production/revenue shares (value of production of each commodity item (agri-
cultural sales) divided by total revenue

Qi0 = consumption/expenditure shares (value of consumption expenditure of each
commodity item divided by total consumption expenditure).

More formally, the expression above is the direct welfare impact of a change in the price
of staple food for a household assuming that the price change in both consumer and
producer Δppi/Δpci equals one (1). Minot and Dewina (2013) posited the expression above
as the Net Benefit Ratio (NBR) which assumes that the percentage change in the farmgate
price of a commodity is equal to the percentage change in the retail price of the commodity
(Deaton, 1989). Equation (1) summarizes the first-order impacts of a price change.

The study followed the traditional first-order approach to the second-order approach/
distributional effects of price changes accounting for both households’ consumption and
production response to price changes to take into account supply and demand response. This
is referring to second-round responses which depend on parameters that include the price
elasticity of supply and price elasticity of demand. The change in consumer welfare can be
approximated using a consumer surplus, derived from theMarshallian demand curve. Such an
approximation indeveloping countrieswhere the share of agricultural commodities and income
elasticities are high could lead to significant error in assessing the welfare effect of a price change
(Wohlgenant, 2011).

As a result, the Compensation Variation (CV) was derived from a Hicksian demand curve.
As suggested by Hausman, the consumers’ CV was derived using the household expenditure
function and then the CVwas approximated by a second-order Taylor series approximation of
the expenditure function. The CV approach measures the change in consumer expenditure
necessary to compensate consumers for a given price change, such that utility remains intact
(Huang, 1993).ApositiveCVestimate indicateswelfare loss, as the initial utility level canonly be
achieved at a higher cost, while a negative CV implies welfare gain. A similar approachwas used
to obtain the welfare effect of production shocks. In this case, the producer surplus may not be
able to capture the change in household profit. Similar to the approach proposed by Irvine and
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Sims andMartin andAlston (1997), in our study, the producer side welfare change was derived
by second-order Taylor series approximation of profit function.

This study approximates the impact of changes in the prices of consumer goods,
household outputs, and household inputs using a second-order Taylor-series expansion
around the original (before) points in the expenditure and profit functions. The second-
order Taylor series approximation of the expenditure function and profit function was
specified below following Nakelse et al. (2017) as:

Δwelfare ¼
XM
i¼1

Si0 bPi` �
XN
i¼1

Qi0 bPi` þ 1
2

XN
i¼1

XN
j¼1

Qi0εij bPi bPj

þ 1=2
XM
i¼1

XM
j¼1

Si0θij bPibPj þ
XP
i¼1

xi0ŵi þ 1
2

XP
i¼1

XP
j¼1

yij bwi bwj

(2)

Where:
Qi0 = budget share of consumer good i;
Si0 = value of output i as a share of income (revenue share of good i);
xi0 = value of spending on input i as a proportion of income;
εij = absolute value of the Hicksian elasticity of demand for good i with respect to the

price of good j;
θij ¼ elasticity of supply of output i with respect to the price of output j; and
yij = elasticity of demand for input i with respect to the price of input j.

3. Results and discussion

3.1. Farm household demographic profile

As presented in Table 1, the information about farm household demographic characteristics by
region and rural (68.45%) and urban (31.55%) is discussed. The average household size was
6 persons. Rural and urban averages were 6 and 5 persons, respectively. The data also revealed
that households in the South tend to be smaller than those in the North; household size in the
South ranges from4 to 5 persons,while in theNorth the range is 6 to 7persons. Thedependency
ratio in rural (1.14) areas is higher than inurban areas (0.94). Regionally, thehighest dependency
ratios occur in theNorthWest (1.42) andNorthEast (1.11).Aswould be expected, themean age
of farm households ranges between 54–64 years. Besides, 21% of the farm households were
female-headed, with the highest regional occurrence found in the South East (38%).
Furthermore, 71% of farm households were married.

3.2. Expenditure elasticities/compensated own and cross price elasticity

Table 2 reports the compensated price elasticities, as well as income (expenditure) elasticities in
Nigeria usingQUAIDS specification evaluated atmean value. The estimated demand elasticities
were, in general, in line with a-priori expectations: the expenditure elasticities were all positive,
while the own-price elasticity of demand was all negative. The food and non-food commodities
were revealed as generally price inelastic. Itwas observed thatnoneof the expenditure categories’
expenditure elasticities can be associated with inferior goods, as all expenditure elasticities were
positive (Abdulai, 2001) ranging from0.55–1.40.However, all the food groups except for animal
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products, are normal goods and necessities having values less than unity. That is, as income
increases, the proportion of income expended on these food groups decreases. The demand for
fruits and vegetables has the lowest expenditure elasticity follow by other foods, which means
fruits and vegetables have the lowest responsiveness to change in income followed by other
foods. It is important to note that as expected, commodities that constitute the diet of poorer
households have lower income elasticities as posited by Ackah and Appleton (2003). However,
animal products and non-food are luxury goods, having elasticity greater than 1. It should be
considered that the non-food expenditure category includes a large number of items that are
generally deemed to be luxury goods.

The estimated own-price elasticities of all the crops as shown in the diagonal matrix
have the expected negative sign, thereby satisfying the negativity property of own price
effects. According to the compensated price elasticity, the estimated own-price elasticities
of all the crops have the expected negative sign. Compensated own-price elasticities of all
seven (7) commodities were inelastic implying that if we consider compensated own-
price elasticities, an increase in prices will not strongly lead to a decrease in the demand
for food items. Besides, cereals, pulses, and other foods have the highest degree of
responsiveness to food price changes i.e. most affected by changes in their prices. The
own-price elasticity of animal products was the smallest in absolute terms, indicating that
animal products were the least sensitive to changes in its price.

The magnitude and patterns of cross-price elasticity evident from the off-diagonal of
Table 4, indicating substitution and complementary expenditure categories, seem plau-
sible. The cross elasticities seem to be smaller than their elasticities. This indicates that
individual commodity groups do not have any strong substitutes or complements. Using
more detailed commodity bundles, one might find a higher degree of substitutability
(Dybczak, T´oth, & Voˇnka, 2010). A positive cross-price elasticity, as in the case of
cereals and pulses, pulses and fruits and vegetables, indicates substitutes. Once the prices
of cereals rise, cereal consumption is reduced accordingly, and pulses intake rises
simultaneously. Negative cross-price elasticities, as with cereals and tubers, cereals and
fruits and vegetables, indicate complementarities (Varian, 1992).

3.3. Results of output supply and input demand response to changing prices

As presented in Table 3, all own-price elasticities of supply have positive signs which are
consistent with the implications of profit maximization. The diagonal elements provide

Table 2. Estimated expenditure and compensated price elasticity of demand.

Commodity
Expenditure
Elasticity

Price of Commodity

Cereals Pulses
Roots &
Tubers

Fruits &
Vegetables

Animal
Products

Other
Foods

Non-
Food

Cereals 0.734 −0.966 0.079 −0.084 −0.147 0.201 0.119 0.542
Pulses 0.717 0.272 −0.983 0.141 0.153 0.178 0.015 0.224
Roots & Tubers 0.979 −0.124 0.062 −0.786 0.206 0.365 0.067 0.209
Fruits & Vegetables 0.554 −0.251 0.077 0.238 −0.728 0.273 0.138 0.253
Animal Products 1.210 0.089 0.023 0.109 0.071 −0.640 0.036 0.311
Other Food 0.611 0.330 0.012 0.125 0.222 0.221 −0.994 0.084
Non-Food 1.395 0.269 0.034 0.071 0.073 0.354 0.015 −0.815

Source: Author’s computation, 2019.
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the own-price elasticities which are positive for the seven outputs and negative for each of
the inputs when evaluated at the mean values of prices and quantities. The own-
elasticities of output supply were generally less than unity (inelastic) and only the supply
function of cereals, pulses, and other foods is elastic. However, cereals, pulses, and other
foods are all more responsive to the change in their price implying that these food groups
respond quickly to price changes. Cereals prices especially rice and wheat, as well as its
production, were very influenced by the government policies, which intended to reduce
the importation of this product. Ruvalcaba et al. (2016) found that cereals, roots, fruits,
and vegetables have smaller (inelastic) own-price elasticities of supply than other food
categories, as these are the goods that households rely most heavily on upon. A perfectly
elastic supply and market clearing demand is an appropriate assumption when dealing
with traded goods, such as imported foods, in the case of small open economies like

Table 4. Direct/first order impacts of food price changes.

Groups Net Benefit Ratio (%)

Net Sellers (%Gainers) Net Buyers (%Losers)

% of households in Category

Cereals −1.84 28.67 71.33
Pulses −0.82 8.59 91.41
Roots and Tubers −0.73 21.76 78.24
Fruits and Vegetables −0.16 2.89 97.11
Animal Products −1.55 3.28 96.72
Other Foods −0.41 2.00 98.00
Non-Food −2.26 0.00 100.00
All Group (Mean) −6.93 21.00 79.00
Sector
Urban −8.87 17.78 82.22
Rural −6.13 36.56 63.44
Household type
Female-Headed −8.13 17.25 82.75
Male-Headed −4.64 16.56 83.44
Geo-political Zone
North central −7.11 20.85 79.15
North east −6.01 22.01 77.99
North west −6.33 19.89 80.11
South east −6.08 20.71 79.29
South south −7.83 21.04 78.96
South west −8.61 21.64 78.36
Main Enterprise
Non-Farm −7.31 25.74 74.26
Smallholder Crop −8.63 25.35 74.65
Smallholder Livestock −7.60 23.22 76.78
Smallholder Crop & Livestock −8.13 20.23 79.77
Commercial crop −8.09 20.45 79.55
Commercial livestock −6.71 18.20 81.80
Commercial Crop & Livestock −5.11 15.34 84.66
Land ownership
Landless −7.62 24.32 75.68
Landed −5.83 28.60 71.40
Income Quintile
Quintile 1
Quintile 2

−7.69
–7.37

24.12
23.52

79.88
77.48

Quintile 3 −7.42 23.74 72.26
Quintile 4 −6.61 20.39 79.61
Quintile 5 −5.71 19.66 80.34

Note: quintile 1 refers to the poorest quintile, quintile 5 refers to the wealthiest quintile.
Source: Author’s computation, 2019.
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Nigeria (Anand et al. 2016). Our estimates suggest the presence of a stronger food supply
response than food demand response to price changes.

As for the estimated input demand equation, all own-price elasticities of input
demand have negative signs as expected and the input demand functions are generally
price elastic except mechanisation. The own-price input demand elasticities for labour,
agrochemicals, and intermediate inputs are −1.15, −1.44 and −1.49 respectively, again
indicating a substantial degree of price responsiveness to input price changes by Nigerian
farm households. Of particular interest is the evidence that the demand for labour,
agrochemicals and intermediate inputs were elastic. The estimates suggest that the
returns to labour and the level of farm employment may decrease dramatically as
a result of an increase in wage. An increase in wage rate would result in an absolute
reduction in all outputs as well as induce changes in the composition of outputs.

3.4. Welfare impact of higher prices

As presented in Table 4, the results of the direct welfare effect of higher food prices. All the food
groups have negative Net Benefit Ratios (NBRs) which implies a welfare loss. A larger share
(79%) of farm households can be identified as net food buyers, few (21%) of them are net food
sellers who are not significantly affected by food price increases. However, studies in sub-Sahara
Africa have indicated that in many cases, more than half of rural households are net buyers of
individual food crops (Barrett & Dorosh, 1996; Weber et al. 1988; World Bank, 2008) and are
mainly small-scale farmers who are often net buyers of staple food crops, relying on income
from remittances, the sale of labour, or microenterprises to cover the cost of food purchases
(Minot & Dewina, 2013). The average NBR is −6.9%. This implies that a 1% increase prices of
food and non-food commodities would reduce the real income or welfare of farm households
by 6.9%.

On average, about 72% of total household budgets are spent on foods, which translates into
a likely greater impact on household welfare following an increase in the price of food
commodity especially cereals and pulses. Cereals production is generally not large enough to
protect households from higher prices. As depicted from Table 4, a 1% increase in the price of
cereals corresponds to a deterioration in the household welfare by 1.84% (around 71.33% for
farmhouseholds). Or, equivalently, for a 1% increase in the price of cereals, an increase of 1.84%
in the household income is required to allow individuals to enjoy real welfare. However, animal
products have a welfare loss of 1.6% for a 1% change in price while fruits and vegetables have
awelfare loss of 0.16% for a 1% change in price. Among the food groups, cereal was identified as
food forwhich the country ismost vulnerable to price shocks.Hence, cereals are identified as the
most important food security crops in terms of their effects on price shocks. This study posited
that froma food security perspective it is clear that in the context ofNigeria, food securitymostly
relates to household’s access to cereals.

Moreover, specific household characteristics were added to the analysis in order to identify
potentially vulnerable groups within the population. By doing so and specifying some key
household characteristics households can be grouped into detailed household typologies.

Based on the direct welfare effects of price changes, vulnerable household groups were
the urban, female-headed, small-holder, landless and poorest farm households. The impact
of higher food prices is more adverse in urban (8.9%) than in rural areas (6.1%). The
implication of this is that farm household in urban centers are most immediately affected
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by economic shocks (price spikes) than rural consumers. This might be because the urban
farm households rely on non-agricultural employment for its livelihood and so is likely to
be more affected by rising food prices than the rural population segments. The results also
show that female-headed households have a more negative NBR (8.1%) than male-headed
(4.6%) households, suggesting that female-headed households are somewhat more vulner-
able to increases in prices. According to the survey data, female-headed households are less
likely to be net sellers and more likely to be net buyers compared with male-headed
households. However, food production is a smaller share of income for female-headed
households than for male-headed households. The results show that land ownership does
influence the welfare impacts, households that do not own land, both in rural and urban
areas, tend to lose from the price increase. The negative sign of the net benefit ratios faced
by households in different income quintiles thus give a sense of poorer households lose
more than richer households when food prices rise.

3.5. Change in consumer and producer welfare

The study further differentiates among net buyers and net sellers of food commodities by
conducting a separate analysis with net food buyer farm households and net food seller
farm households.

As shown in Table 5, the CV measure is positive (2.02), which indicates a welfare loss
that an increase in the overall price by 2.38% requires a 2.02% increase in income to keep
welfare unchanged. As expected, the mean producer welfare due to price increase is
negative (−1.58), which indicate welfare gain. An average net food buyer household
derived a welfare loss of 2.98% of the mean annual expenditure (N539,397.5 approxi-
mately 1,477.8 USD at the average official exchange rate of N365/US$1), while an average
net seller household derives a welfare gain of 2.82% of the mean farm output value
(N399,301.6 approximately 1,094 USD at the average official exchange rate of N365/US
$1) as a result of higher food prices in a typical year between 2010 and 2016.

Hence, there is a negative effect on consumers (net buyers) and positive effects on
producers (net sellers). This implies that as food prices increase, the monetary cost of
achieving a fixed consumption basket increases, thereby reducing consumer’s welfare
(De Hoyos &Medvedev, 2009). This is generally peculiar to the consumers. However, for

Table 5. Mean consumer welfare and producer welfare.

Description

Second Order Impact on Consumer/Net Food Buyers

Households
(%)

Median CV
(% of M)

Mean CV
(% of M)

Expenditure,
M (N/year)

Farm Output,
Y (N/year)

Gainers 20.59 −1.53% −1.66% 513,755.7 362,318.5
Losers 79.41 3.09% 2.98% 539,397.5 347,041.3
All Households 100 2.74% 2.02% 526,192.7 368,267.4

Second Order Impact on Producer/Net Food Sellers

Households
(%)

Median PW
(% of Y)

Mean PW
(% of Y)

Expenditure,
M (N/year)

Farm Output,
Y (N/year)

Gainers 57.52 −2.39% −2.82% 509,960.56 399,301.56
Losers 42.48 1.51% 2.10% 530,741.45 339,155.76
All Households 100 −1.62% −1.58% 526,192.73 368,267.42

Source: Author’s computation, 2019.
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the segment of the population whose income depends either directly or indirectly on
markets for agricultural products (wage workers in the agricultural sector, self-employed
farmers and rural landowners), a rise in food prices increase their monetary income.

However, studies by Van Campenhout, Pauw, and Minot (2013), Shimeles and Delelegn
(2013), Karugia (2011), Ivanic and Martin (2008), Loening and Oseni (2007), found negative
effects on net food consumers, positive effects on net food producers and overall negative effects
of rising food prices on farm households’ welfare. Shittu et al. (2015) in their studies on the
welfare effects of policy-induced rising food prices among farm households in Nigeria found
that on the average, a sizeable proportion (53%) of agricultural households enjoyed welfare gain
from rising prices of foods with the mean CV estimated −7.8% of the household budget.

3.6. Indirect welfare impacts

Evidence from Table 6, the second-order approximation gives a more positive welfare
impact than the first-order approximation (Van Campenhout et al., 2013). For each
household, the net welfare of an increase in food prices was based on a combination of
a loss in purchasing power and again in monetary income. However, the impact of
increasing food prices was found to be purely negative on farm households’ welfare in
Nigeria.

Table 6. Net welfare effects among losers of real price changes.
Description Mean Annual Expenditure Mean Annual Output Losers (%) Net Welfare (%)

National Average 526,192.73 368,267.46 78.92 −1.92
Household type
Male Headed 526,304.72 366,789.52 46.45 −1.56
Female Headed 525,691.51 368,558.81 53.55 −1.85
Sector
Urban 510,146.03 370,908.18 43.13 −1.48
Rural 533,587.15 367,200.82 56.87 −1.98
Geo-political Zone
North central 527,248.22 368,041.91 69.26 −1.88
North east 527,664.84 376,700.05 70.10 −2.11
North west 530,136.33 355,689.23 64.23 −1.91
South east 523,278.35 377,816.24 61.89 −1.97
South south 534,906.52 370,713.06 55.59 −1.78
South west 514,076.36 360,367.14 50.43 −1.92
Main Enterprise
Non-Farm 644,693.24 378,307.57 62.46 −1.41
Small holder Crop 484,993.13 347,041.34 60.82 −1.84
Small holder Livestock 539,807.21 379,301.06 53.26 −1.52
Small holder Crop & Livestock 498,191.82 339,155.11 55.45 −1.69
Commercial crop 621,325.13 372,176.21 47.13 −1.28
Commercial livestock 628,957.84 364,005.54 34.23 −1.76
Commercial Crop & Livestock 611,342.03 322,405.16 30.03 −1.18
Land ownership
Landless 494,383.92 343,283.92 65.37 −1.93
Landed 540,093.55 365,122.41 34.63 −1.46
Income Quintile
Quintile 1 544,534.22 355,112.46 54.68 −1.98
Quintile 2 568,934.43 368,432.75 52.15 −1.94
Quintile 3 662,998.55 367,647.23 67.77 −2.06
Quintile 4 472,128.16 367,263.56 47.27 −1.63
Quintile 5 485,767.48 367,113.31 41.56 −1.62
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The results suggest that all the household groups suffered welfare loss arising from the
food price increases from 2010 to 2016. On average, the second-order effects represent up
to roughly 28% of the total first-order effects. Overall, 79% of households suffered a welfare
loss that amounted to an average of −1.92% of the household’s budget in an average year
between 2010 and 2016 as a result of changes in the real price of food and non-food
commodities. In general terms, the incidence of welfare losses due to real price changes was
higher among female-headed farm households (1.85), domiciled in rural areas (1.98),
smallholder (1.84), located in the northern part of Nigeria (1.88–2.11), landless (2.06).

Though the results of the first-order welfare impacts revealed that urban farm households
were affected negatively by increasing prices since lack of land reduces the chances of being
a surplus producer, the full effect revealed otherwise. Rural farm households were the worst hit
by the food price spikes in the indirect effect. It is important to note that as reported in the
Nigeria LSMS-IS, agricultural activities dominate the rural areaswhile participation in non-farm
enterprises and wage jobs are more common in urban areas. Urban farm households are the
most affected by rising foodprices in the short run, but in the long run, theywould have possible
adjustment by seeking productive job opportunities in urban areas in order to response to the
food price shocks as there are more productive job opportunities in urban areas when compare
to the rural areas. In addition, transaction costs in rural areas are high due to poor transportation
infrastructure networks and removal of subsidy onpremiummotor spirit prices further increase
the cost. Both costs tend to increase the price of food and non-food commodities, causing the
final price to be relatively high in rural areas as compared to urban areas, becausemost food and
non-food commoditiesmust be transported fromcities and town centers.Hence, spikes in price
of food and non-food commodities can negatively affect rural consumer’s considerably more
than urban households. This indicates how important it is to respond to a food crisis by raising
the productivity of land and labor in smallholder farming and facilitating access to even land for
landless and rural households to produce more of their own food needs.

FAO (2008) found that most adversely affected are the urban and rural poor, the landless
and female-headed households. Kumar and Quisumbing (2010), found that female-headed
households are the most vulnerable group in rural Ethiopia. Maltsoglou, Dawe, and
Tasciotti (2010) posited that in the case of land, all landless farm households are negatively
impacted by rice price increases. In the case of the gender of the household head, urban
female-headed households are hurt by an increase in the price of rice. Also, for small-scale
producers who produce less food than they consume the welfare improvement from higher
producer prices does not offset the negative effect of higher consumer prices resulting in
overall welfare loss. These are also evident in Vu and Glewwe (2011). Minot and Dewina
(2015) found that the urban middle class is likely to be more affected by rising food prices
than either the poorest or the richest population segment.

4. Conclusion

While most of the existing literature assessing the welfare impact of food price changes
focuses on the direct effects, very few studies incorporate the adjustments in both the
consumption and production behaviours by farm households, especially for the sub-
Saharan African country like Nigeria.

By using data from GHS-Panel data, this study aimed at shedding some light on the
differences that may occur when a direct approach is used compared with an indirect
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model. This study estimated a non-separable agricultural household model, where joint
adjustments in consumption, production and farmers’ labour market behaviours are taken
into account. Since most farm households in Nigeria are both consumers and producers of
food commodities, such an approach seems particularly appropriate.

When consumption and production adjustments are allowed, households can adapt their
consumption and production patterns by resulting in significantly lower deteriorations of
their welfare, though significant differences emerge along with the household types. The
average required compensation as estimated through the direct approach for all the price
increase at 6.9%, while when the indirect framework is used the compensation is just 1.92%.

All in all, in the medium- to longer-term and under relatively large food price
increases, the impact of a food price change on household welfare is said to be seriously
overestimated if a direct approach is used. Understanding the implications of the two
methods well can also be particularly relevant for policy interventions, which, as we well
know, can differ depending on the time scales considered by the policy-makers.
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