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Abstract: The study investigated the functioning poverty among fish farming households in Southwest
Nigeria. Oyo and Osun states were selected in Southwestern Nigeria based on the large population of fish
farmers in the two states. Ten fish farmers each were randomly selected from randomly sampled fifteen Local
Government Areas (LGAs) in each state. However, only 279 gave consistent information which were used for
the analysis. Data were analyzed using descriptive statistics, input distance function and Foster, Greer and
Thorbecke (FGT) poverty measures. Total durable asset, education, housing condition and per capita income
(in declining order of importance) contributed to reduction of poverty. The least contributors to poverty
reduction (in declining order of importance) were empowerment and participation, health, security, leisure and
water poverty. At poverty functioning line of 12.99, 84.2% of the fish farmers were poor. Poverty incidence was
highest among household heads without formal education (95.3%), headed by persons with age range of 31-40
years (95.1%) and those headed by divorced or separated persons (64.1%). Similarly, households headed by
persons with age range of 41-50 years, without formal education, having more than ten members and married
had the highest poverty intensities of 21.6%, 30.2%, 30.6% and 49.2% respectively. 
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INTRODUCTION various depth and levels at different times and phase of

Poverty, in its most general sense, is the lack of basic from poverty, only that the intensity and prevalence differ
necessities such as food, shelter, medical care and from one country to another. Again, there is poverty
security, which are thought necessary based on shared when an individual is unable to meet what is considered
value of human dignity [1]. Poverty can also be regarded as a minimum requirement to sustain livelihood in a given
as the denial of choices and opportunities, a violation of society
human dignity. It means lack of basic capacity to The capabilities approach is useful for examining the
participate effectively in society, not having enough to overlapping concepts of poverty. [3] An individual’s well
feed and cloth a family, not having a school or clinic to being or quality of life should be assessed in terms of the
go, not having the land on which to grow one’s food or a individual’s capabilities the ability or potential to achieve
job to earn one’s living, not having access to credit. It certain things or functioning’s. Functioning range from
also means insecurity, powerlessness and exclusion of elementary (such as being socially integrated) based on
individual, households and communities. Furthermore, it how  individuals  attach  weights  to these functioning
means susceptibility to violence and it often implies living The capability of an individual reflects the different
on marginal or fragile environments without access to combinations of functioning the person is able to achieve
clean water or sanitation [2] this implies that poverty dependent on their particular circumstances. [4] Since
means capabilities and can also be described as poverty is multifaceted, multiple indicators are required.
deprivation. Poverty is a global phenomenon which He specifically mentioned four sets of indicators that can
affects continents, nation and people differently in be defined in embracing poverty; (i) the distribution of

existence. No nation can absolutely boast that it is free
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real expenditure per adult; (ii) access to non-market This study was limited to the production aspect of
goods, (iii) distribution within households and (iv) aquaculture with greater emphasis on functioning and
personal characteristics. Once the measurement problem capability. The study, therefore, seeks to fill the
is solved,  the  next thing is understanding the causes. knowledge gap in functioning poverty analysis by
The importance of moving away from narrow money examining the potential values of aquaculture from the
metric measures of poverty to a more complex form known view of fish farmers, estimating poverty status of fish
as multidimensional way of poverty of which capabilities farmers based on functioning and capabilities and analyse
is one. the probability of being poor as a function of key

A capability reflects a person’s ability to achieve a functioning(s) in the study area. 
given functioning (.doing. or .being.). For example, a The rest of the paper is structured as follows: Section
person may have the ability to avoid hunger, but may 2 describes the source of data and gives basic information
choose  to  fast  or  go  on  hunger   strike     instead. on the study area, it presents the models used to
(Note that Sen typically uses the term capability in a much investigate capability/ functioning poverty as well as the
broader and more general sense to refer to capabilities in measurement of variables. Section 3 discusses the
plural or the actual ability to function in different ways . findings of the study putting into consideration the
see below). A functioning is an achievement of a person: dimensions of poverty. It established the relationship
what he or she manages to do or be. It reflects, as it were, between household poverty and dimensions of key
a part of the .state. of that person [5]. Achieving a functioning. Section 4 concludes and gives
functioning (e.g. being adequately nourished) with a recommendations of the study.
given bundle of commodities (e.g. bread or rice) depends
on a range of personal and social factors (e.g. metabolic MATERIALS AND METHODS
rates, body size, age, gender, activity levels, health,
access to medical services, nutritional knowledge and The  study  covered  south-western   zone of
education, climatic conditions, etc). A functioning Nigeria (Lagos,  Oyo,   Osun,  Ogun,  Ondo  and  Ekiti
therefore refers to the use a person makes of the States). The area came second after south-south zone in
commodities at his or her command. terms of aquaculture production[6]. The study area is

The  objectives  of  measuring  poverty and its classified as  lowland  semi-hot  isothermic  climatic region
follow-up are primarily to determine: Who are the "poor" with a mean daily growing season temperature of 20°C
households, individuals, or groups of individuals? with a range of less than 10°C and less than four months
Measuring poverty thus enables us to distinguish the of dry season [7]. The study employed multistage random
poor from the non-poor. If poverty has increased sampling technique for the selection of the respondents.
(deterioration in the aggregate welfare, i.e. of the The two states Oyo and Osun were purposively chosen
population) or decreased (an improvement in welfare)? Is for the study. The two states comprise 63 local
rural poverty greater than that observed in urban areas? government areas with 33 and 30 local government areas
Measuring poverty thus makes possible comparisons in respectively. Oyo State has 4 agricultural development
time and space. What are the economic, social, programme (ADP) zones while Osun States has three
environmental and individual factors (sex, age, level of namely: Ibadan / Ibarapa, Oyo / Iseyin, Saki and
education) that influence poverty? Measuring poverty Ogbomoso for Oyo State, Osogbo, Iwo and Ife/ Ijesha for
thus enables us to identify the primary determinants of Osun State. The headquarters of Oyo State ADP zones is
poverty. at Saki while that of Osun State is at Iwo. The study

The success of policy in guiding the aquaculturist covered four ADP zones in all, two ADP zones from each
towards best practice depends on the ability to State.
distinguish the poor from non poor based on their The primary data were collected from the fish farmers
functioning and capability. In other words, there is a via administration of structured questionnaire.
knowledge gap regarding aquaculture capability/ Information gathered from the fish farmers included pond
functioning  - poverty in Nigeria. To this end, the study of sizes, input use, management techniques, fish species,
functioning poverty analysis would be a useful guide to durable goods, occupational status and income of
policy makers in ascertaining poverty reduction working members of households. Information was also
programme in Nigeria. This is necessary in order to put collected on monthly expenditure of households, basic
things in the proper perspective for policy formulation. needs,  farming (including animal husbandry) production
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Table 1: Distribution of respondents by ADP Zones
UNITS ADP SUBTOTAL TOTAL
OYO Ibadan/Ibarapa 71 Saki

63 134
OSUN Oshogbo 77 Ife/Ijesha

68 145
ZONE 279
Source: Field Survey, 2011

value, household production investment, labour inputs on
aquaculture production, labour inputs for other sources
of income, farm land area and aquaculture area. 

Analytical Techniques and Models: Analytical tools used
in the study included descriptive statistics, Input
Distance Function Analysis, F G T, 1984 poverty index
and Logit regression model.

Distance Function Analysis: As mentioned earlier, we
used a technique originally proposed [8] based on the
concept of distance functions in order to estimate first
indices measuring the level of achievement reached by the
individual fish farmer in each of the dimensions
distinguished, e.g. Education, revenue, member of
cooperatives, durable assets, work life balance ( leisure),
security, water poverty, health related issues,
empowerment/ participation, nature of housing and
second an index aggregating these various achievement
levels into an overall index of standard of living or human
development. In accordance to [9] “capability approach”
we see the standard of living primarily as a basket of
multiple resources-commodities-and the quality of life as
a basket of functioning’s. A functioning is an
achievement of a person: what he or she manages to do or
to be and reflects a part of the “state” of that person.

Formally, this is a problem very similar to those of
efficiency and productivity analysis that are concerned
with, where the interest may lie, say, in measuring
differences in the amount of a set of inputs employed to
produce a given amount of output. The distance between
an inefficient and an efficient amount of inputs- the latter
lying onto the isoquant for the corresponding output
level is measured by an (input) distance function.

An input distance function is the minimal
proportional contraction of the input vector, given an
output vector. For the analysis of human development,
the input vector contains all constituent elements of the
different dimensions or domains of our fish farmer’s
capability, here the vector of their durable goods and total
output. Economists have traditionally identified standard
of living with market command over goods, thus,

confounding the “state” of a person-standard of living-
with the extent of his or her possessions-being well-off
[10].

Estimation Procedures: Let us take as a simple illustration
the case of a Cobb-Douglas production function. Let ln yi
be the logarithm of the output of a fish farmer i = 1 to I and
xi a vector, whose first element is equal to one and the
others are the logarithms of the N inputs used by the firm.
We may then write that

ln (yi) = xi. -ui, I = 1, …,I

where is a (N + 1) vector of parameters to be estimated
and u a nonnegative random variable, representing the
technical inefficiency in production of firm i.

The ratio of the observed output of firm i to its
potential output will then give a measure of its technical
efficiency Ti so that

One of the methods allowing the estimation of this
output-oriented Farrell measure of technical efficiency Ti
[11] is to use an algorithm proposed by[12] which has
become known as corrected ordinary least squares
(COLS). This method starts by using ordinary least
squares to derive the (unbiased) estimators of the slope
parameters. Then in a second stage the (negatively
biased) OLS estimator of the intercept parameter b0 is
adjusted up by the value of the greatest negative residual
so that the new residuals have all become non-negative.
Naturally the mean of the observations does not lie any
more on the estimated function: the latter has become in
fact an upward bound to the observations.

One of the main criticisms of the COLS method is that
it ignores the possible influence of measurement errors
and other sources of noise. All the deviations from the
frontier have been assumed to be a consequence of
technical inefficiency. [13] and [14] Independently
suggested an alternative approach called the stochastic
production frontier method in which an additional random
error v is added to the non-negative random variable u.

The random error v is supposed to take into account
factors such as the weather, luck, etc. i is assumed to be
independently and normally distributed, normal random
variables  with  mean   zero and   constant   variance ,
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independent of u, the latter being taken generally to be standards of living, with index values above unity. To
independently and normally distributed, exponential or estimate the distance function, let ë = (1/x ) and define a
half-normal random variables. In the latter case where u is (N - 1) dimensional vector z as
assumed to be independently and normally distributed,
truncations (at zero) of a normal variable N(0, ), [15]
Suggested to proceed as follows. Calling  the sum they2

defined the parameter (so that  has a value

between zero and one) and showed that the log-likelihood
function could be expressed as

The Maximum Likelihood estimates of 

obtained by finding the maximum of the log-likelihood
function defined previously where this function is
estimated for various values of  between zero and one.
More details on this estimation procedure are available in
programs such as FRONTIER [16] or LIMDEP [17] which
is used in this study. 

Applying These Ideas to the Measurement of Poverty:
Estimating the standard of living index on the basis of
information on the ownership of durable goods and
farmers revenue.

Let x= (x1,…,xN)  denote the resources vector

and u = (u1, . . . , uM)  denote the functionings

vector. Then an individual’s resources and functionings
are denoted by the pair (xi, ui), i = 1, . . . I. A theoretical
standard of living index SL can be estimated using a
Malmquist input quantity index [18] .

Where x  and x  are two different resource vectors and Ds t
in

is an input distance function.
The idea behind the Malmquist index is to provide a

reference set against which to judge the relative
magnitudes of the two resource vectors. That reference
set is the isoquant L(u) and the radially farther xi is from
L(u) the higher its standard of living, for xi must be shrunk
more to move back onto the reference set L(u). Individuals
with resource vectors onto L(u) share the lowest standard
of living, with an index value of unity, whereas individuals
with large resources vectors will then have higher

N

Estimates of the coefficients ai and aj may be
obtained using COLS (corrected ordinary least squares)
or Maximum Likelihood methods while the input distance
function Din(zi, e) for each individual i is provided by the
transformation assuming that Din(e, z) has an exponential
functional form, we have

The subscripts i and j refer to the ith farmers and jith
observation respectively. We employed prospect index on
the basis of relative importance (PI ) has been developedRI

by [19]

Y = standard of living index (computed based on three
basics of life: feeding, clothing and shelter). 

Feeding was measured by five items i.e three meals,
eating in- between meals and each point scored one point.

Clothing was measured on frequency of acquiring
new cloth within the four quarters of the year with each
quarter scored one point each. 

Shelter was captured by four items; one room rented
apartment with one point, flat rented apartment with two
points, duplex rented apartment with three points and own
dwelling with four maximum points.

X =log of per-capita income (total aquaculture1

income divided by total number of households),
X =health related issues (number of time an individual fell2

sick within a year), X =educational status (years of3

schooling), X =water poverty index (measured based on:4

water availability, access to safe  water, distance covered
and time taken to collect domestic water. Weights were
assigned and positive information was given highest
weights while negative information was given lowest
weights. X =housing conditions (living in desired house5

=1, 0, otherwise), X =total durable assets (measured based6

on number of durable items acquired in a declining order
of importance: housing, land, cars, motorcycles, furniture
and electronics were scored respectively). X =security7
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(number of time attacked in a year). X =work-life balance gap or poverty measure. From this index, we can get the8

(number of leisure time observed and the one spent with total P  of the study area was calculated by knowing the
children). X  = empowerment and participation number of households below the poverty line (q),9

(empowered and participated =1, 0 otherwise). estimating the mean income of the households (X),

FGT Poverty Measure: The [20] measure of poverty was number of households (N). The greater the FGT index is
adopted. To delineate the poor from non poor, the study to 1, the greater the poverty level [25]. FGT Measurement:
established a poverty line using the relative method. The N is the total number of individuals in the reference
relative poverty line takes a proportion of mean income population.
have been popular [21] , [22]. The former defines core
poverty line while the latter defines the average or When  = 2
moderate line [23]. Proposed a family of poverty indexes,
based on a single formula, capable of incorporating any
degree of concern about poverty through the Øpoverty
aversion" parameter, . This is the so called P-alpha
measure of poverty or the poverty gap index which This index satisfies the Sen -Transfer axiom, which
included the head count measurement/poverty incidence, requires that when income is transferred from a poor to
poverty gap/depth and poverty intensity/severity. poorer person, measured poverty decreases [26].

It is generally given as:- Measurement of Poverty: This is a pre-determined and

In this study, the relative poverty line was based on the

Z is the poverty line, q is the number of households defined as poor relative to other in the same society or
or persons below the poverty line, N is the total sample economy ( / , ½, /  of the population). Two thirds of the
population, yi is the functioning of the ith person or mean of the output of the input distance function was
household and  is the FGT parameter which takes the used as the moderate poverty lines while one third of the
value of 0, 1 and 2 depending on the degree of concern mean was taken as the line for core poverty. The mean
about poverty. The quantity in parenthesis is the was obtained by dividing the sum of all values obtained
proportionate shortfall of functioning below the line. By from the output of the input distance function by the
increasing the value of , the "aversion" to poverty as number of households surveyed. The categorization of
measured by the index, is increased. For example, where the poverty line is given as: 
there is no aversion to poverty,  = 0, the index is simply:

[24]. Moderately Poor: Below or equal to 2/3 of mean

Which is equal to the head-count ratio. This index
measures the incidence of poverty. RESULTS AND DISCUSSIONS 

If the degree of aversion is increased, so that  = 1,
the index becomes Negative Values of Aquaculture on the  Respondents:

opinion, fish farming might have negative values on them
(Table 2). More than two-thirds thought it was not the

Here, the head-count ratio is multiplied by the negative value on them, which represents an important
functioning gap between the average poor person and the source of livelihood for them. The blame was put primarily
poverty line. This index measures the depth or gap of on the fish feeds and a few individuals, particularly in Oyo
poverty; it is also commonly referred to as the functioning state,  also  s uggested  that the chemicals used to fight

estimation of the poverty line (z) and knowing the total

well-defined standard of income or value of consumption.

output of the input distance function of the households.
A relative approach was used in which a household was

1 2
3 3

Core poor; below or equal to1/3 of mean

Non-Poor: Above 2/3 of mean [27]

The study explicitly asked respondents whether, in their

case. About 71 percent believed that aquaculture had a
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Table 2: Distribution of fish farmers by Negative value of Aquaculture

Variable No Negative Impact Exploitation Problem Hazardous Work Irregular Income Total Yes

Oyo 39 52 20 23 0 95
29.11% 38.81% 14.95% 17.16% 0.00% 70.89%

Osun 110 5 18 0 12 35
75.86% 3.73% 13.43% 0.00% 8.96% 26.12%

Zone 149 57 38 23 12 130
53.41% 20.43% 13.62% 8.24% 4.30% 46.59%

Source: Field Survey, 2011

Table 3:  Distribution of fish farmers by Positive value of aquaculture in the study area.

Variable No Employment Income Fish/Food Indirect Benefit Total Yes

Oyo 46 38 15 31 4 88
34.33% 28.36% 11.19% 23.13% 2.99% 65.67%

Osun 45 50 20 26 4 100
31.00% 34.48% 1379% 18.00% 2.76% 68.97%

Zone 91 88 35 57 8 188
32.62% 31.54% 12.54% 20.43% 2.87% 67.38%

Source: Field Survey, 2011

Table 4: Summary statistics of functioning and capability poverty Table 6: Summary statistics of functioning and capability poverty
dimensions among fish farmers in Oyo State. N=134

Standard
Dimension Mean Deviation Minimum Maximum

Health related issue 1.64 2.52 0.00 20.00
Education 11.72 6.00 0.00 17.00
Water poverty index 4.69 3.63 0.00 9.00
Housing Condition 10.44 2.19 4.00 15.00

Total durable assets 12.42 15.51 0.82 66.69

Security 2.66 1.64 0.00 6,00
Leisure 3.55 1.75 1.00 9.00
Empowerment and 0.47 0.50 0.00 1.00
participation Log of per capita 5.25 0.73 3.48 6.51
income Standard of living 0.58 0.21 0.25 1.00

Source: Field Survey, 2011

Table 5: Summary statistics of functioning and capability poverty
dimensions among fish farmers in Osun State. N=145

Standard
Dimension Mean Deviation Minimum Maximum

Health related issue 1.62 2.47 0.00 20.00
Education 11.68 6.01 0.00 17.00
Water poverty index 4.59 3.64 0.00 9.00
Housing Condition 10.55 2.16 4.00 15.00

Total durable assets 13.61 16.29 0.82 66.69

Security 2.69 1.62 0.00 6,00
Leisure 3.52 1.70 1.00 9.00
Empowerment and 0.48 0.50 0.00 1.00
participationLog of per capita 5.31 0.74 3.48 6.51
incomeStandard of living 0.62 0.20 0.45 1.00

Source: Field Survey, 2011

dimensions among fish farmers in Zone. N=279

Standard
Dimension Mean Deviation Minimum Maximum

Health related issue 1.63 2.49 0.00 20.00
Education 11.70 5.99 0.00 17.00
Water poverty index 4.64 3.63 0.00 9.00
Housing Condition 10.50 2.17 4.00 15.00

Total durable assets 13.04 15.91 0.82 66.69

Security 2.67 1.63 0.00 6,00
Leisure 3.54 1.73 1.00 9.00
Empowerment and 0.47 0.50 0.00 1.00
participationLog of per capita 5.28 0.74 3.48 6.51
incomeStandard of living 0.60 0.21 0.25 1.00

Source: Field Survey, 2011

diseases as well as the pesticides used between cycles
were responsible for the observed decline in wild fish
stocks. It is good to note, that these observations vary
widely across communities, consistently with the
importance of fishing as an economic activity [27]. In
particular, aquaculture is observed as most detrimental to
fish farmers. About 39 percent, 3. 73 percent and 20.43
percent for Oyo, Osun and Zone respectively responded
that aquaculture had negative values on them. About 15
percent, 13.43 percent and 13.62 percent respectively
observed exploitation problem. About 17 percent, 0.00%
and 8.24% valued aquaculture to be hazardous to them.
Moreover, nobody valued aquaculture to be an irregular
source  of  income in Oyo state but 9 percent valued it to
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be source form of irregular income in Osun state. In the dimensions while individuals did not achieve good
overall, only 4.3 percent valued it to be an irregular source attainment levels in empowerment and participation,
of income. health related issue, security, water poverty index and

Positive Value of Aquaculture in the Study Area: In view
of the above set of results, it is not surprising that CONCLUSION
aquaculture was valued positively by an overwhelming
majority (65.67 percent) of  the  respondents  (Table 3). The  study attempted  to  examine  the   poverty
The study begins with an analysis of the perceived based on capability approach in aquaculture in south
benefits from the activity (Table 3). The prime benefit western Nigeria. This study showed how distance
corresponds to the creation of jobs that were, according functions, a tool typically employed in production
to a majority of respondents, crucially needed. In fact, economics to measure the distance between a set of
when asked to explain the high incidence of poverty in inputs and a set of outputs, can be employed to
their communities, 28.36 percent of the farmers mentioned approximate a composite multidimensional measure of
unemployment or lack of job security as major cause, standard of living. It also illustrates the use of this
therefore it serves as sources of employment opportunity methodology put forth by [9], using data originally
in the study area. The second benefit is the provision of collected from aquaculture. Fish farmers valued both
fish for human consumption; in  particular,  the  practice negative and positive impact from aquaculture. They
of allowing the collection of ‘free fish’ from fishponds, i.e. achieved high level in total durable assets, education,
any residual fish or left after the main harvest, was housing condition and per capita income while they had
mentioned by a large number of respondents 23.13 low level of attainment in empowerment and participation,
percent. Many respondents also stressed the importance health, security, leisure and water usage. Fish farmers
of payments in fish for various tasks (harvest, for were found to be poor because of their low capability to
instance), as well as the traditional practice by farm function.
operators of giving fish as gifts at harvest to neighbours, Based on the research findings of this study, the
friends and family. There were thus important nutritional following policy measures are hereby recommended to
benefits from aquaculture, which materialised through a increase the production of fish and welfare of fish farming
variety of non-market mechanisms that make fish available households in the study area.
to residents. Some other indirect benefits were mentioned
but only infrequently, including the generation of local tax Since aquaculture was valued as having both
revenues or the provision of credit by farm operators, this negative and positive impact on them, it was
finding was in line with the findings of [27]. Twenty eight recommended that farmers should participate more so
percent 28.36%, 34.48 percent and 21.54 percent for Oyo, as to receive the positive benefit from aquaculture. 
Osun and Zone respectively valued aquaculture as the The study showed that fish farmers had low
source of employment opportunity. Eleven percent capabilities to function, especially in the area of
11.19%, 15 percent and 12.54 percent valued aquaculture leisure, security, water, empowerment and
to be source of income in Oyo, Osun and Zone participation in community development activities,
respectively. As sources of food 23.13, 18 and 20.43 therefore fish farmers in the study area should
percent of the respondents in Oyo, Osun and Zone improve on their capability to function in times of
respectively showed the value. their leisure, security, water and empowerment/

The Distribution of Standard of Living Dimensions: The
result of the findings revealed that, on the average, fish REFERENCES
farmers in the South western part of Nigeria enjoy
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leisure.
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