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POVERTY AND STOCHASTIC DOMINANCE COMPARISON USING
EDUCATIONAL STATUSOF CRUDE OIL POLLUTED CROP FARMSIN RIVERS

STATE, NIGERIA

ABSTRACT

This study focused on poverty and stochastic donu@acomparisons using educational
factors in crude oil polluted and non-polluted crigsmer households in Rivers State,
Nigeria. Data were collected using multistage samgptechnique, via 296 questionnaires
from crop farmers in selected 17 local governmeeas (LGAS) of the state. Analytical tools
used were FGT poverty measures and stochastictya@mninance. The results of this study
showed that incidence of povertyoPwere higher in crude oil polluted crop farmer
households (58.8% - 100%) as compared to non-pallatop farmer households (40.1% —
66.7%), significant at 1%. The results also indidathat poverty gap (Pin crude olil
polluted category was slightly higher (6.3% - 13)%% compared to 7.3% - 13.4% in non-
polluted crop farmer households (significant at 5%t)e range of poverty severity fAn
crude oil polluted was higher (0.9% - 4.6%) as carad to 0.7% - 4.1% in non-polluted crop
farmer households (significant at 1%). The stocbgstverty dominance results confirmed
that there was high rate of incidence of poverty {{®Rivers State, Nigeria as all educational
sub-groupings first order stochastic dominance (F&inditions failed. However, the results
revealed, there was higher poverty gap) @hd poverty severity £ experienced among
crude oil polluted crop farmer households thanan-polluted, as majority of the distribution
curves were unambiguous at the second (SSD) amd tirder stochastic dominance
conditions (TSD). In conclusion, there was highelewf headcount poverty in the state.
However, there was more high level of poverty @tHp, P, measures) in crude oil polluted
than in non-polluted crop farmer households asirae tof survey in 2003 using the
educational variables applied in this study. Thosild have been as a result of crude oil

pollution on crop farms.

Keywords. Stochastic poverty dominance; FGT measures; edunedtsub-groupings; crude

oil pollution; crop farmer households; Rivers Stistgeria.
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1.0

INTRODUCTION

Niger Delta, Nigeria’s oil belt, is home to oil agds industry, with proven reserves.
However, oil and gas have not brought the prospebietter living conditions and
governmental attention and development desiredhiey imdigenous population of
Niger Delta [1]. Rather, the industry has been aguanied by instability, insecurity,
conflict, violence, crime and social tensions [R, Bhis region is characterized by the
absence of infrastructure, social services, nonnoilistries and even the petroleum
products produced in the area. Infact, there isegpdead neglect, social and
economic under development in the zone. Educatiaadlties are inadequate in the
rural communities of the Niger Delta. There is emoic poverty in this region and
other parts of the country [1, 4] inspite of thegburevenue accruing from the
petroleum industry into Nigerian economy.

Poverty is a persistent challenge to infrastrud¢tdexelopment in Nigeria and
other developing countries. According to [4] abBRt4% of the Nigerian population
live in poverty on less than $2 per day, while 90.®f the populace in Nigeria suffer
extreme poverty, living on less than $1 per dag][4Studies on Niger Delta region
have shown that crude oil and gas exploration,agiion and production activities
have adversely affected agriculture and naturalwe®s, more especially land and
soil resources, aquatic lives and fisheries, crayser resources, livestock, forests
and vegetation [6,7,8,9]. Therefore, crude oil @a$ exploration in Nigeria has
generated a lot of environmental problems and pgwerthe Niger Delta region. The
Niger Delta region lies at the southern tip of Nigeand is occupied by the following
states: Abia, Akwa Ibom, Bayelsa, Cross River, &edo, Imo, Ondo, and Rivers

States.
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Education has the effect of enabling householdsadoessing and conceptualizing

information on good farming methods, accessingebgitiying rural labour market and

capable of profitably, combining various entergsis Education provides important

indicators of household welfare and that raisingrpgmousehold’s access to education is
likely to have beneficial effects on poverty alleon and income distribution over the

long run, especially among small holder farmerKemya [10]. Education is an asset for
adoption of decisions. Thus, increased education agaociated with increased adoption
of farm technologies in Imo State, Nigeria. [11].

Kurosaki and Hussain [12] in their study on théeptial of human capital in over
coming two symptoms of poverty (low income and ‘ewability to income risk) in
Pakistan found that education played an importalet in overcoming the two symptoms
through expanded opportunities of non-farm emplaytmAccording to [13], literacy of
household head, and years of education of aduks saynificant determinants of
household welfare and thus potential pathways déducing poverty. They further said
that for expansion of cultivated land, particularlygated land, universal literacy, and an
extra school year for adults, all helped to redpoeerty in small holder agriculture in
Ethiopia.

Therefore, the problem of this study is to compgaoeerty levels in crude oil polluted
and non-crude oil polluted crop farms in Riverst&taligeria using the educational status
of household heads. Statistical tools to be usedctdeve this aim are the stochastic

dominance analysis and poverty measurement indexes.

There is dearth in literature on stochastic povetominance comparison using

educational status of crude oil polluted and noldped crop farmer households in
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Rivers State, Nigeria. However, there are liteeatan educational statistics comparing
adult, youth, primary and secondary schools litgnates among the different zones of
Nigeria, with specific reference to south-south g@&i Delta) zone, as oil and gas
producing area [1,4]. Also, the use of educatioraiables in poverty comparison in
Nigeria had been studied by [14, 15]. Other stud&ag education to compare poverty
include [16, 17, 18, 19, 20,]. There are studiespowerty measures and stochastic
dominance analysis using educational variables42123, 24].

None of these articles cited above, had workedhis research topic of measuring
poverty and using stochastic dominance tests tqeaoathe level of poverty in crude oil
polluted and non-polluted crop farmer household®ivers State, Nigeria. Therefore,

there is the need for this study to be investigated

The main objective of this study is to measure aochpare poverty and stochastic
dominance analyses using educational status vasiablcrude oil polluted and non-
polluted crop farmer households in Rivers StategeNa. The specific objectives
include to:

0] Measure and compare poverty among crop farmerehalds in crude oil
polluted and non-polluted areas in Rivers StateeNdy using their educational
status.

(i) Estimate and compare stochastic poverty dominama@dp farmer households,
focusing on their educational status, in crudepoiluted and non-polluted areas
of Rivers State, Nigeria.

(i)  Suggest policy recommendations on how crop farnzensld ameliorate the

detrimental effects of crude oil pollution on theiop farms.
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An appraisal of the adequacy of the farm suppantices offered host communities
by petroleum producing companies in Niger Deltahwitcus on Rivers State, Nigeria
was studied by [25]. It was observed that the faupport services rendered to the host
communities were not adequate enough to gingerehifgrm productivity and income.
Similarly in assessing the development efforts mlageil companies as perceived by
rural households in selected crude oil producinmmainities of Rivers State, Nigeria
[26] found out that 50% of their respondents agrédeat developmental efforts were
inadequate and ill — distributed to meet the exgiewis of the people, while about 90.8%
of these same respondents disagreed that the ¢rostenities were highly satisfied with
these oil and gas companies developmental effoetsce the spread of poverty despite
the abundance of crude oil in Rivers State, Nigeria

In examining the crippling poverty situation existi side-by-side with Corporate
Social Actions (CSAs) of oil and gas corporationghie Niger Delta region of Nigeria,
[4] showed that poverty indicators were worse ia Miger Delta area (south — south
zone), where petroleum oil corporations claim tobark on corporate social actions
(CSAs) than in other geo-political zones of therdoy where there is no oil exploration
activities. Using education as a parameter, [4]eoled that the Niger Delta trailed
behind the south-west and south-east in acceset@nroliment and completion rates in
primary and secondary schools education, desp&eptasence of CSAs in the region.
The results were similar in the assessments ohyantl adult literacy parameters.

Bello et al. [14] had indicated that the level dfieation of the inhabitants of Asa and
llorin West LGAs of Kwara State determined theivdeof enlightenment in line with
what they do for a living and realization of thepiontance of different government

policies.
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In investigating the effects of education on farnd anon-farm productivity in rural
Pakistan [27] allowed the effects of education iffed from each level of education
attained. The results showed that returns to ndleaion were significantly positive in
outside labour markets for non-agricultural workithwacceleration in reward as the
education level goes up; the effects of primaryostheducation on crop productivity
were significantly positive but with no additiongain from higher education. These
results implied that more educated household mesnbad comparative advantages in
non-farming.

The impact of growth on poverty was analyzed byj [d7d the results showed that
primary education played a more important rolemiprioving welfare of farmers in urban
than in rural areas of Ethiopia. Similarly, [18]osted that the probability of being poor
in 2002 for households whose head had attendedaprirachool reduced by 11%
compared to those whose head had no education ilawMaMulti dimensional
measurements of poverty in sub-Sahara Africa wstenated by [19] and the results
showed that decomposition of poverty by dimensiatidated that lack of schooling was
the key contributor to multidimensional poverty.

In analyzing pathways in breaking the poverty tnagEthiopia [13] observed that
literacy of the household head and years of edutaif adults were some significant
determinants of household welfare, thus potenthways for reducing poverty. Their
findings called for simultaneous investments incadion as a policy support measure for
reducing poverty in small holder agriculture in iBffia.

The Foster-Greer—Thorbecke (FGT) class of deconip@gaoverty measures were
reviewed by [28] saying subsequent researches badluded that the indices were
closely linked to stochastic dominance and provideohifying structure linking poverty,

inequalities and well being. The authors said tleasares have become the standard for
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international evaluations of poverty and are tha&dfor a growing statistical literature on
stochastic dominance and multi-dimensional domieariests. The FGT paper
contributed to poverty measurement by developipgrameter class of measures having
certain desirable characteristics, and one thatywohakers could understand. Further
more, they said a stochastic dominance approacpoterty has been developed to
understand when poverty comparisons agree ovargeraf poverty lines, or when many
different poverty measures agree.

Stochastic dominance is a term which refers to taofaelations that may hold
between a pair of distributions [29]. In order &tefmine whether a relation of stochastic
dominance holds between two distributions, therithistions are first characterized by
their cumulative distribution function, or CDFs.[RR] stochastic dominance was applied
to a series of regionally representative Kenya bbakl survey data to compare
distribution of welfare levels across groups oveeitesting the robustness of changes in
poverty. The study found out that first order ptyelominance (FSD) held for the years
1994 and 1997 meaning that poverty in 1994 wasiahan in 1997. The authors noted
that given the findings of first order dominandeere was no need to search for second or
third order dominance since a finding of any degmaelies that higher degrees of
dominance must also hold.

Characterizing weights in the measurement of mutissional poverty using
Cameroonian data, [30] results showed that thenagic dominance tests indicated that
the principal components analysis (PCA) dominakednultiple correspondence analysis
(MCA) meaning that overall poverty (headcount) desed on PCA was less than the
other indices.

Robust multidimensional poverty comparisons werelera the Democratic Republic

of Congo [21] and the results revealed that childneere educationally deprived upto
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22.62%. This implied that 22.62% of the childrege@ 6 through 17 years had never
attended school and did not go to school as at.200# situation was dire for female
children living in the rural arrears. Indeed, thevas at least 7.71% difference between
the percentages of female children education deg@rihan male children in the rural
areas.

Poverty measures and stochastic dominance tests wsed to estimate growth and
distribution in Tanzania [23]. The authors stateal twhether an individual is literate or
illiterate was an important attribute that influedcthe level of welfare in Tanzania. A
literate individual is relatively in a better pasit to be exposed to new ideas of doing
things and becoming more productive. Thus, it isarikely that a literate individual will
be better off than an illiterate one. Poverty iedicesults showed that households headed
by literate individuals are relatively well off cquared to households headed by illiterate
individuals. The headcount index for heads decreasbstantially from 50% in 2000 to
37% in 2007. Their results further indicated thavgrty decreased with higher level of
education. They concluded that the difference ivepy indices between primary
education and higher education was very large.

In their study of robust estimates of changes imepty and inequality in post —
independence Namibia, [24] applied the frameworkstoichastic dominance test. The
results revealed a significant decrease in the nhpveadcount over the period. There
was a strong inverse relationship between the leivetlucation of head of household and
the incidence of poverty. Poverty levels remaingdghést among individuals in
households where the head had no formal educa@d¥) or only primary education
(45%). Among households where the head had contpbls¢eondary education, the
incidence of poverty was much lower (19%), and agntilose who had completed

tertiary education, poverty was almost non — eris{2%).
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20 MATERIALSAND METHODS
21  DataCollection

This study was conducted in Rivers State, Nigeioa, about nine months (from
August 2002 to April, 2003). The state is locatedhie southern tip of the Niger Delta region
of Nigeria and is characterized by two distinct sees; wet and dry, which favour the
production of many tropical crops. Total precipgatranges from about 3000 mm in the
north to 5000 mm at the coast [31]. This gives tisa high degree of run-off which results in
severe flooding during the rainy season [32]. dsecof oil spillage at this period, the crude
oil could spread to many areas of the state in int,t devastating farmland, forests,
mangroves, rivers, seas and estuaries.

Data were collected from both the primary and sdaon sources. Primary data
collection was through personal interviews and olz@ns with the crop farmers, and
structured questionnaires which were distributedr@mcrop farmers in crude oil polluted
and non-crude oil polluted areas of an affectedroamity in Rivers State, Nigeria.

The sampling techniques used in obtaining datathtr study was the multistage
sampling procedure. Crude oil production, explomatand exploitation activities are wide
spread through out the 23 Local Government Are@A&) of Rivers State. The first stage of
the multistage sampling procedure involved thectigle of seventeen (17) LGAs out of the
existing 23 LGAs in the state. The reason for thledion of these 17 LGAs was because
they were more crop production inclined than othéffke second stage involved the
stratification of crop farms in selected LGAs intiwo sampling units, namely crude oll
polluted and non-crude oil polluted, so as to abtacessary information.

The third stage was the random sampling of ten €t6p farmers from crude oil polluted
areas in a selected LGA and a corresponding nupflien (10) crop farmers from non-crude

oil polluted areas in the same locality or commyitthe chosen LGA. This gives a total of



235 340 crop farmers interviewed and/observed in thected 17 LGAs of Rivers State, Nigeria.
236 However, due to difficult terrain, the politickingf crude oil pollution issues, youth
237  restiveness in the state as at the time of theeguamd some questionnaires being inconsistent
238 with the set objectives of the study, only 296 dgesaires were retained as suitable for
239  analysis of which 169 questionnaires where retdeivem the crude oil polluted crop farms
240 and 127 from the non-polluted crop farms.

241 Table 1 showed the distribution of interviewedp@sdents, and questionnaires of
242  respondents found consistent with the set objextehe study.

243  Table 1: The distribution of sample size amongsdu@pled LGAs in Rivers State, Nigeria.
244

S/no Local Government Area selected Sample size
1 Abua/Odual 20
2 Ahoada East 20
3 Ahoada West 20
4 Andoni 20
5 Asaritoru 16
6 Degema 10
7 Eleme 17
8 Emohua 20
9 Etche 20
10 Gokana 20
11 Ikwerre 19
12 Khana 18
13 Obio/Akpor 14
14 Ogba/Egbema / Ndoni 20
15 Omuma 11
16 Oyigbo 15
17 Tai 16
Total 296
245
246  Source: Field Survey, 2003.
247
248 2.2  Methodsof Analysis
249 The following methods of analysis were used in #tedy. Measurement of
250 poverty and stochastic poverty dominance analysis.
251

10
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2.2.1 Measurement of poverty

This study in measuring poverty focused on theethmain measures, all of which
are members of the class of measures proposed sigrF@reer and Thorbecke [33].
They are: the headcount index [H], the poverty-gajex (PG), P measure (severity of
poverty). This FGT paper has played a centralirokeveral thriving literatures, and has
contributed to the design, implementation, and wat&dn of prominent development
programmes, [28]. However, rather than treat tlassalternative measures, they had been

interpreted as measures of three different thittgsheadcount index is a measure of the

prevalence of poverty (F the poverty-gap index is a measure of the depthoverty
(P1), while the R measures the severity of poverty [22, 24, 34].

The headcount has = 0, whilex = 1 is for PGand « = 2 for B. For both the
poverty — gap indexRand B, the individual poverty measure is strictly desiag in the
living standard of the poor (the lower the standafrtiving the poorer you are deemed to
be). Furthermore,jhas the property that the increase in your medsuogerty due to a
fall in standard of living will be deemed greatee fpoorer you are.

The FGT formula that is normally, used to measuwrerall poverty is shown in

equation (1) in discrete terms, [22, 28, 34, 35]

P, = 1_ _yile
¢ N i=1[ Zz I]

where, R = weighted mean poverty index

g = the number of households in poverty

y = the per adult equivalent expenditure of houkkho

z = the poverty line

a =0, 1, 2 (i.e. the degree of concern for thetldep poverty).

N = total number of households surveyed (296 sashple

11



279 We can now demonstrate the decomposable propERy as this study considered

280 educational sub-groupings. We considered the ptipolasplit into m sub-groups with
281  populationani, where i=1, ....,m

282  The authors [36] observed that

283 AT 7 (Eq. 2)

284  where,n = total number of respondents sampled

285  Ni = number of respondents in each sub group

286 m = number of sub-groupings.

287 The FGT class of measures can be written [34]

288 Pa =)0t Prolci PP (Eq 3)

289  where, R =weighted mean poverty index=0, 1, 2.

290 Pai = weighted mean of the sub-group poverty index
291 The indexPai gives, for each sub group i containingpersons, the measure described in

292  equation (3)

293 |
294 Pui=_1_ Y11 ( ;.y ]a

295 n 2 (Eq 4)
296

297

298  where, z - y = the poverty gap for the jth household in thegsabp i

299
300 @ =the number of households in sub-group in pgvert

301 j=1.2,......... , G

302 Thus, by an appropriate choice @fthe measure confirmed to satisfy the desired axioms
303 when aggregate poverty is decomposed by subgroups.

304

305

12
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2.2.2. Stochastic Poverty Dominance

Stochastic poverty dominance testing is a power fiar assessing whether poverty
has increased overtime as a result of some padifym. The test is robust to many of the
measurement problems that routinely confound suskenty assessments [28]. In stochastic
dominance continuous distributions, first we defitltee three poverty measures. The

cumulative distribution function is defined by [2%] and modified by this study as:

F (y) :foyf (€ 1 U s B
which is the probability of observing someone watlstandard of living less than y (where
f(x) is the probability of observing a living staard indicator with the value (x). Letting z
denote the poverty line, the general class of F@GTegy measures can be written in the
form:
Pu(z) = [J(1—=x/2)* FO)AX oo, Eq.6
The headcount index P is then obtained when =0, whena = 1, equation (6)
becomes the poverty — gap index, & while whena =2, it is the distribution sensitive
measure £,), etc.

Suppose we do not know the poverty line z, but arelwe sure that it does not exceed
Z™* nor do we know the poverty measure, but we dantify some desirable properties for
such a measure, including the additivity propefilgen it can be shown that poverty will
unambiguously fall between the two groups of cramris, if the poverty incidence curve (the
cumulative distribution) for the group of crop faB ( unpolluted) lies no where above that
of the other group of crop farms A (polluted), opA"®. This is the First Degree Stochastic
Dominance condition (FSD) as applied to poverty.

When we plot the cumulative frequency distributicanmulative percentages of the

population below various consumption expenditukele) in group of crop farms A and B,

13
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we find that the curve for A (polluted crop farnis)everywhere above that of B (unpolluted
crop farms, poverty is higher in group of crop faré than in B, no matter what is the
poverty line or measure.

If the curves intersect (and they may intersectartban once), then the ranking is
ambiguous. Then we know that some poverty linessamde poverty measures will rank the
distributions differently to others. We need man&rimation. One can restrict the range of
poverty lines, or one can impose more structurtherpoverty measure.

If one restricts attentive measures which do reflee depth of poverty such agdhd
P, (but excluding the headcount index) then we cae asSecond Degree Stochastic
Dominance condition (SSD). A fall in poverty thesquires that the poverty deficit curve,
given by area under the cumulative distributiomaswhere lower for the group of polluted
crop farms (A) at all points up to the maximum paydine, and at least somewhere higher.

When this test is inconclusive, one can furthetrigsthe range of administrative
poverty measures. If one is content to rely sabslydistribution sensitive measures such as P
(but excluding Pand R), then a Third Degree Stochastic Dominance camd{fTf SD) can be
tested. An unambiguous poverty comparison for alNepty lines then required that the
poverty severity (B curve is everywhere higher in one of the twoatitns being compared.
If necessary, one can go on to test higher degregndnce (B) though the interpretation of
the increasingly restricted class of measures besdass clear. Amongst the FGT class, the
fourth degree dominance test restricts attentioRettmeasures for values af=3 or higher
[34] and that was observed in this study.

3.0 RESULTSAND DISCUSSIONS.
3.1 Measurement of poverty by educational status of household head.
The educational status of a household head affieetpoverty level of a household. It

is expected that the lower the educational attaimiroé the household head, the higher the

14
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family’s likelihood to be poor. Table 2 present® tmeasures of poverty by educational
status of household heads decomposed as: no suhdiliterate), primary school attempted
and/or completed, secondary school attempted arat/opleted, National Certificate of
Education (NCE), Ordinary National Diploma (OND)r@fécate holders, first degree holders
Bachelor of Science (B.Sc) / Arts (B.A), Bachelé=alucation, (B.Ed) and Higher National
Diploma (HND) Certificate and Postgraduate degrekldrs in all crop farms surveyed,
crude oil polluted crop farms and non-crude oilygeld crop farms in Rivers State, Nigeria.

The results on Table 2 showed that in all cropmfasurveyed category, majority of
the poor households were those respondents whoilierates (no schooling), primary and
secondary schools attempted and/or completed grdupse constituted 40.2% out of the
57.09% of the poor households. Also shown on Tabkre the results of different FGT
measures of poverty and their contributions to agroverty incidence @, depth () and
severity (B). The headcount proportion showed that poverty prasalent in all groups of
educational status identified in this study. Theahdary school attempted and/or completed
group had the lowestRalue of 53.2% but contributed more than 35% efdkerall poverty
and was significant at 1%. The postgraduate etudtstatus grouping had the highest P
value of 66.1% but contributed only 2.43% of ovegdverty (significant at 5%). The
NCE/OND equivalent grouping had a ¥alue of 59.6% but contributed significantly tath
overall poverty, 25.10% (significant at 1% levekhile the B.Sc /B.Ed/HND educational
grouping had a fvalue of 54.3% (second lowest value) but conteduip to 19.23% to the
overall poverty (statistically significant value ).

The poverty gap @ measure showed that poverty was deep among #iggmduate
household heads (16.9%), though not statisticadjgificant and contributed only 3.53% to

overall poverty. The NCE/OND and equivalent ceséife holders had g Ralue of 12% and

15



380 contributed about 29.14% of overall poverty (statdly significant at 1%) to the depth of
381  poverty.
382 Table 2: Measure of poverty using educational statiihousehold head in Rivers State,
383  Nigeria.
Educational  status df Percentage frequency of Head- Contrib | Poverty | Contributi | Poverty | Contribut
household head poverty count of | utionto | Gap (R) on to severity ion to
poverty | overall overall B (P>) overall
Pool Non- total Po (%) (%) P,(%)
poor
All crop farms surveyed
No schooling (llliterate) 10.14 541 15.55 0.630***  5.87 0.110*** 5.93 0.032*** 6.18
(0.71) (1.14)  (0.021)  (1.48) (0.010)  (2.22)
Primary school 10.47 6.76 17.23 0.588***  12.15 0.090***  10.65 0.620*8.30
(0.069) (2.19)  (0.015)  (2.37) (0.004)  (2.37)
Secondary schot 19.5¢ 17.2: 36.81 0.532** 3527 0.087***  33.01% 0.023***  31.8¢
(0.048 (3.88)  (0.012  (4.83 (0.005  (6.34
NCE/OND Equivalen 9.12 8.4¢ 17.87 0.596***  25.1( 0.120*** 29.1¢ 0.039***  33.8%
(0.068 (3820 (0022) (5.33 (0.010  (7.59
B.Sc/B.Ed/HNL 6.7¢€ 5.07 11.87 0.543***  19.2% 0.087**  17.6¢ 0.020***  14.4¢
(0.084 (3.820  (0.019  (4.35 (0.007  (5.13
Postgradua 1.01 0.0C 1.01 0.667** 2.4: 0.16¢ 3.5% 0.07(¢ 5.2¢
(0.273 (169 (0118  (3.12 (0.056  (5.00
Total / Average 57.09 4291 100 0.563*** 100 0.098** 100 0627 100
Crudeoil polluted
Crop Farms
No schooling (llliterate) 7.87 4.74 12.61 0.625***  4.00 0.093** 3.95 0.035 5.03
(0.122) (1.32) (0.041) (2.01) (0.024) (3.77)
Primary school 11.02 6.30 17.32 0.636***  11.20 0.095***  11.12 0026 10.22
(0.103) (2.97)  (0.028)  (3.96) (0.012)  (5.38)
Secondary school 2756 13.39 40.95 0.673***  42.00 0.109*** 45.31 0.032%5.58
(0.065) (5.78)  (0.020)  (7.97) (0.009)  (12.16
NCE/OND Equivalent 7.87 551 13.38 0.588**  16.00 0.111* 20.16 04@* 29.16
(0.120) (4.61)  (0.045)  (8.08) (0.028)  (14.11
B.Sc/B.Ed/HND 8.66 551 1417 0.611***  22.00 0.063*** 15.02 0.009* 7.38
(0.115) (5.64)  (0.017)  (5.11) (0.003)  (3.47)
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Postgradua 1.57 0.0C 1.57  1.000***  4.8C 0.139*  4.44 0.024* 2.68
(0.000 (329  (0.04¢ (3.44 (0.014  (2.42
Total/Averag 64.5° 35.4f 10C  0.648**  10C 0.097*  10C 0.029* 10C
Non-polluted crop farms
No schooling (llliterate) 11.83 5.92 17.75 0.667*** 8.26  1Z{*** 8.51 0.033*** 8.47
(0.086) (1.96) (0.024) (2.34) (0.009) (2.83)
Primary School 10.06 7.10 17.16 0.586***  14.05 0.134** 17.39 0.041*20.16
(0.091) (3.35)  (0.028)  (4.59) (0.012)  (6.31)
Secondary School 13.61 20.12 33.73 0.404**  28.51 0.086** 32.85 0.026 2637.
(0.065 (5.18)  (0.018)  (6.51) (0.07) (8.48)
NCE/OND Equivalent 10.06 10.65 20.71 0.486**  28.10 0.084** 26.33 0.020*** 23.86
(0.085) (5.63)  (0.019)  (6.28) (0.005)  (6.80)
B.Sc/B.Ed/HND 5.33 4.73 10.06 0.529***  18.60 0.073** 13.81 0.014**9.91
(0.121 (5.40  (0.022  (4.97 (0.006  (4.68
Post Gradua 0.5¢  0.0C 0.5¢  0.401 2.4¢ 0.082**  1.11 0.007** (.34
(0.590 (2.44  (0.010 (111 (0.000  (0.34
Total/Average 51.4¢ 48.5. 10C  0.493**  10C 0.091**  10C 0.024*+  10C
384
385  Source: Field survey, 20Q3Asterisks indicate significance levels.

386
387

388

389

390

391

392

393

394

395

396

33.07% (significant at 1%).

**% 190, **5%, *10%. Figuresin parentheses are standard errors.

At the R measure, the secondary school group had a val87&6 with a contribution of

The severity of poverty gPwas shown to be high among the post graduatecholcs
heads with a value of 7% though its contributiorot@rall poverty was the lowest in this
measure (5.28%) and was not statistically signmificdhe highest contributions to overall
poverty in B measure were from the NCE/OND and equivalentfaate holders (33.87%)
and secondary school certificated household hedtisawalue of 31.89% (both statistically
significant at 1%). Comparing the poverty levelshe educational groupings, the secondary

school and NCE/OND equivalent household heads iboédd more to the overall poverty
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level in all FGT measures studied (i.e. from 3%89 35. 22% and 25.10% - 33.82%)
respectively.

Table 2 further showed that in crude oil pollutzdp farm households category, the
percentage frequency of poverty affecting househelalds with various levels of education
attained was about 64.55%, while 35.45% were not.pd he proportion of concentration
was highest in the secondary school (27.56%), pyinrsahool (11.02%) and no schooling
(illiterates), 7.87%, all accounting for about 484 out of the total of 64.55% for this
category of crop farms. For the poverty headcoosasure (f), there was absolute poverty
value of 100% at the post graduate grouping ofrinesehold heads, though they contribute
only 4.80% of overall poverty (significant at 1%).

llliterate grouping had headcount of 62.5% domimaimcpoverty (significant at 1%).
The R ratio results also showed that 67.3% of the seagnsichool leavers were prevalent in
poverty and contributed 42% of the overall povartythis measure and category of crop
farms (statistically significant at 1%). About 6%%f the primary school leavers, 61.1% of
the B.Sc/B.Ed/HND graduates had incidence of pgyevith 22.0% as its contribution to
overall poverty (statistically significant at 1%).

At the R measure, 13.9% of the post graduate householdsivea@ deep in poverty,
though contributed only 4.44% of the overall poygdignificant at 5%). The NCE/OND
graduates household heads had 11.1% depth in goaed they contributed 20.16% of
overall poverty. The highest contributor to ovepalverty was the secondary school leavers
(45.31%) while about 10.9% of them were deep inepiyv(R) in crude oil polluted crop
farms.

Poverty was more severe,JRn the NCE/OND graduate household heads (4.7%),
with contributions of 29.16%, significant at 109%he severity of poverty ¢p value showed

that about 3.2% of the secondary school leavers weverely poor (significant at 1%) in the
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crude oil polluted crop farms. However, these dbaoted the highest quota of 45.58% to the
overall poverty in the Pmeasure. Again, the secondary school leavers aDBE/GIND
equivalent graduands were the highest contributoreverall poverty (i.e. from 42.0% -
45.58% and 16% - 29.16% respectively), and haditjeest percentage of members held in
incidence, deep and severe poverty conditions wimenpared to other educational status
used in crude oil polluted crop farms category.

In the non-polluted crop farms category, the ressoift Table 2 showed that 51.48% of
the respondents were categorized as poor, whie228were non — poor. Out of these poor
household heads, about 35.5% of the 51.48% we@ndacy, primary school and illiterate
household heads. In the headcoury) (Reasure, no schooling group had 66.7% of its
members held in incidence of poverty contributing686 to overall poverty. The primary
school leavers household heads had 58.6% of ifgonelents engulfed in incidence of
poverty (both were statistically significant at 18%el). The highest contributions were made
by secondary school leavers (28.51%) and NCE/ON&dlgates (28.10%) and both were
statistically significant at 1% level.

In the poverty gap @ measure, the primary school leavers (13.4%) dinerates
accounted for 12.7% of members who were deep irnpp\yboth statistically significant at
1%). The highest contributory groups to the depttpoverty were the secondary school
leavers (32.85%) and NCE/OND graduates (26.33%}h bsignificant at 1% level,
respectively.

Analyzing poverty severity measure;Rhe results showed that more of the primary
school leavers were severely poor (4.1%), follovilgdno schooling group (3.3%), both
statistically significant at 1% respectively. Thighest contributions to poverty were made
by secondary school leavers (37.26%), though natisgtally significant, followed by

NCE/OND equivalent graduands (23.86%), statistycalignificant at 1% while primary
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school leavers contributed 20.16% (statisticalgngicant at 1% level) in non-polluted crop
farm category. The secondary school leavers andN\NtG&/OND certificate holders had
contributed most (i.e. from 28.51% - 37.26% and388% - 28.10% respectively) to the
overall poverty situation in the;PP;, P, measures in the non-polluted crop farms category.

These results obtained in this study on no schgajjrouping were similar to the
results of [15, 19, 21, 23, 24]. However, the lesswere quite higher compares to the result
of [5]. The values of results obtained in thisdstwon primary and secondary schools
decomposed groups indicating levels of incideneptii and severity of poverty were similar
to those of [18, 23, 24]. The results also obimethis study favourably compares with the
results of [13, 24, 27] on higher education andrtbentributions to decline of poverty at the
incidence (B), poverty gap (D and poverty severity.Fevels.

Comparing the levels of poverty in crude oil padidtand non-polluted crop farmer
households in Rivers State, Nigeria, the result3ale 2 showed that poverty was generally
higher at the headcountgjHevel in crude oil polluted crop farmer househthdn in non-
polluted crop farmer households. The results shathatincidence of poverty ranged from
58.8% to 100% (absolute poverty), in crude oil pi@tl crop farms, while in non-polluted
crop farms, incidence of povertyojPranged from 40.1% to 66.7%. The absolute poverty
occurrence (100%) among the post graduate cetéfichousehold heads (significant at 1%)
was a surprise result, though the reasons coulduketo the severity of crude oil and gas
pollution on their crop farms [1, 6, 8] and secondt could be due to the fact that these
group of crop farmers must have started crop fagmewly as a business.

The results on Table 2 further indicated that ptyveras slightly deeper and more
severed in crude oil polluted crop farmer househdigan in non-polluted crop farmer
households. The results analyzed showed that gogapt (R) in crude oil polluted crop farm

households ranged from 6.3% to 13.9%, while in poldted crop farmer households, the
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range was slightly lower. The range of severitypoferty (B) in crude oil polluted crop
farmer households was from 0.9% to 4.6%, while le thon-polluted crop farmer
households, the range was 0.7% to 4.1%.

These results go to say that there was high lef/gdoverty among crop farmer
households in Rivers State, Nigeria during theqakdf survey in 2003. Secondly, there was
higher level of poverty at all poverty measuresigd (R, Pi, P) in crude oil polluted crop
farmer households than in non-polluted crop farimeuseholds using educational status of
household heads in Rivers State, Nigeria at thmgef survey. Hence, crude oil pollution
on crop farms was detrimental to the crops whicddeto loss of revenue, damage to
properties, health and hence poverty [4,6,8,9].

3.2  Stochastic poverty dominance using educational variables.

Stochastic poverty dominance testing was usedssessing whether poverty was
more in the crude oil polluted crop farmer housdhahan in non-crude oil polluted crop
farmer households in Rivers State, Nigeria usingcational variables.

Considering the three poverty measures namgl?,Rand B discussed in section 3.1
above. The stochastic poverty dominance distributiorves were traced out as one plafs P
on the vertical axis and the poverty line on theizumtal axis, allowing the latter to vary
from zero to the maximum consumption expenditureN@t500 (US $62.50) using the
exchange rate of N120 per US $1.00 tenable duhiagstirvey in 2003. This results in the
cumulative distribution function (CDF) which is egalent to the headcount incidence)(P
with each point on this curve giving the proportmfrthe population consuming less than the
amount given on the horizontal axis (first ordecsiastic poverty dominance).

If the area under this curve was calculated upaoh point, then the poverty gap
(depth) R curve results (second order stochastic povertyiimnee). Each point on this

curve is simply the value for the headcoung) (Pmes the poverty line (Z) which was
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N4068.19 (US $33.40). If again the area undemibnerty gap (poverty deficit curve) was
calculated at each point then a new curve is obthiwhich is termed the poverty severity
(P2) curve (third order stochastic poverty dominareedl B which can be termed a fourth-
order stochastic poverty dominance can be attasnbdequently [22, 23, 28]. The results of
stochastic poverty dominance in crude oil pollugetd non polluted crop farms using
educational status of the household heads in Rb&t®, Nigeria are presented in Figures 1-
7.

Figure 1 showed the stochastic poverty dominameng the illiterate household
heads sub-group in the crude oil polluted and nadhsed crop farms categories. The results
show that the first order stochastic dominance (F88&s inconclusive as the curves crossed
each other up to four times before the maximum areswalue. For this reason, more
information was needed to determine where povestyidates among these groups of crop

farmer households, hence Fig. 2 was traced.
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Fig. 1: Stochastic poverty dominance among illtei@op farmer households at P
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Figure 2 showed that the second order stochast¥erfyo dominance (SSD), third order
stochastic poverty dominance (TSD), and even theteorder stochastic poverty dominance
(at B) also did not hold because at the early stagersepeverty among the crude oil
polluted crop farmer households was higher thanragmtbe non — polluted crop farmer
households. Then, latter the results changed asutves crossed at higher poverty lines (z)
to show that extreme poverty among the non — padldrop farmer households was worse
than among the crude oil polluted household heBlstefore, stochastic poverty dominance
amongst the illiterate household heads was ambguouhe crude oil polluted and non-
polluted farms categories. This confirms the itk sub-group results shown on Table 2 of
section 3.1 (at poverty measufes= 0, 1, 2) respectively. It is necessary to note lieat the
results of stochastic poverty dominance might netessarily be the same with that of

poverty measures estimated in Table 2 [37].
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The stochastic poverty dominance among househeétlsr who attained primary
school certificate was traced (though not presgraad the results showed that there was no
poverty dominance between the crude oil polluted mon-polluted crop farms ap H.e. the
first order stochastic poverty dominance, FSD &ild-igure 3 showed that SSD condition
held at . The graph depicted that the stochastic povedgnidance condition was
unambiguous as crude oil polluted crop farms diston curve completely lies below the
non-polluted crop farms distribution curve at payegap (R) level. This means (from,P
level onwards) poverty was more in non-pollutedpcfarmer households than in crude oil
polluted crop farmer households in this categorprhary school educational status, while
it was ambiguous atyFevel. This result is similar to the results orblEa2 on primary school
sub-groupings.

The stochastic poverty dominance graph for seagndehool leavers among the
crude oil polluted and non-polluted crop farmer $ehwld heads was drawn and the first

order stochastic dominance (FSD) did not hold ¢(&guot presented).

(L
o - ]
th =
g g

d o

Perwisiny I.'-HE {P1) Walus
o
s

g 5 S - - - —
5O 100G 1500 200 2600 D000 3500 4000 4500 2SO000 G500 BOOOD &S00 VOO 7500
Poversy Ling
| - - - Crude oil polluted —  Non-polluted |

et

Fig. 3: Stochastic poverty dominance among prinsahool attained crop farmer households
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Because FSD was inconclusive, this study soughtnfare information and tested for SSD at
P. as shown in Fig. 4. These results on Fig. 4 skoweat depth of poverty was
unambiguously higher among the crude oil pollutedpcfarmer households than was
experienced among the non-polluted crop farmer dimnigls, as the earlier distribution curve
completely lies above the latter.

The stochastic poverty dominance results amongN@&/OND and equivalent
certificate holders were tested and were incomgdusit FSD and SSD levels respectively
(figures not shown). The inconclusive nature of ¢naphs showed that this study needed
more information using poverty severity,Pneasure (TSD), which held (Fig. 5). Figure 5
gave the needed clearer position on poverty donsmamong the NCE/OND and equivalent
certificate holders, which showed that NCE/OND endivalent certificated holders in crude
oil polluted crop farmer households distributiomwilies completely above that of the non-

polluted crop farmer households distribution curve.
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Fig. 4: Stochastic poverty dominance among secgndahool attained crop farmer
households at;P
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This means that the NCE/OND and equivalent ceatiicholders in the crude oil polluted
crop farms were severely poorer than those in ¢mepolluted crop farms category.

Comparing the stochastic poverty dominance resatt®ng the B.Sc/B.Ed/HND
graduate households, this study found out thatR8B and SSD tests were inconclusive,
therefore are said to be ambiguous (figures nosgmed). Therefore, this study needed
further information to test the TSD at poverty sele (P,) level and it held (unambiguous)
as in Fig. 6. Figure 6 indicated that there wasarsmverity of poverty among non-polluted
crop farmer households than it was experienced gntloe crude oil polluted crop farmer
households. This was because the distribution cianveon-polluted crop farmer households
lies everywhere above that of the distribution euof the crude oil polluted crop farmer
households atHevel of poverty measure.

The households whose heads had postgraduate sdwadetheir stochastic poverty

dominance tested at first order stochastic domi@g&R&D) condition which did not hold.
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Fig. 5: Stochastic poverty dominance among NCE/QB#tificate crop farmer households
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Therefore, more information was sought to reachoaclusive poverty dominance point,
which was obtained at the poverty depth) (Bvel (SSD) as in Fig 7. In Fig. 7 it was clear
that the post graduate degrees holders househatishie non-polluted crop farms were less
deep in poverty than those in crude oil pollutedpcfarms, because the crude oil polluted
crop households distribution curve was everywhdseva that of the non-polluted crop
farmer household distribution curve.
The stochastic poverty dominance results comparib@tween crop farmer

households in crude oil polluted and non-pollutedpcfarms using educational sub-
groupings showed that poverty existed among cromédes in Rivers State, Nigeria. These

results were similar to the results and argumeiits, 4,15].
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Fig. 6: Stochastic poverty dominance among B.SaBIED graduate crop farmer
households atP

The results of this study further revealed thatréh&vas deeper and severe poverty

experienced in crude oil polluted crop farmer hbades than it was experienced among the
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non-polluted crop farmer households. Thereforederil pollution degraded crop farms and
was detrimental to crop production, thereby leadngiore deep and severe poverty [1, 4, 8]

among the already poor inhabitants of Rivers Shdigeria.
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Fig. 7: Stochastic poverty dominance among postgred degrees holder crop farmer
households atP
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4.0 CONCLUSION AND RECOMMENDATIONS
4.1 Conclusions.

The level of poverty comparisons in this study amaerude oil polluted and non-
polluted crop farmer households in Rivers StatgeNa had shown that there was high level
of incidence of poverty (@ which was generally higher in the crude oil ptahllicrop farms
than in non-polluted crop farms. This study ressh®wed that incidence of povertyofP
ranged from 58.8% to 100% in crude oil pollutedpcfarmer households, while non-polluted
crop farmer households incidence of poverty (Bnged from 40.1% to 66.7%.

The results of this study further showed that pigvevas slightly deeper and more
severe in crude oil polluted crop farmer househdfusn in non-polluted crop farmer
households. The results analysis showed that powap (R) in crude oil polluted crop
farmer households ranged from 6.3% to 13.9% as aoedpto 7.3% to 13.4% among non-
polluted crop farmer households. The range of sgvef poverty (B) in crude oil polluted
crop farms was from 0.9% to 4.6% as compared t®Qd 4.1% obtained in non-polluted
crop farms category.

Comparing the stochastic poverty dominance reshésveen the crop farmer
households in crude oil polluted and non-pollutedpcfarms, this study revealed that
incidence of poverty (@ generally existed in Rivers State, Nigeria durthe period of
survey in 2003, as none of the educational subgings poverty dominance tests held at the
FSD conditions. However, this study results furteeowed that there was greater poverty
gap (R) and severe poverty {Pexperienced among the crude oil polluted cropnéar
households than among non-polluted crop farmer dtmalds as majority of the distribution
curves were unambiguous at the SSD and TSD conditio

Therefore, this study concluded that here was teghl of incidence of poverty

among crop farmer households in Rivers State, Nigas at the time of this study in
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722 2003. Also using the results of the educationaiatdes studied, there was higher level

723 of poverty (at all poverty measures studiegl, ®, P,) in crude oil polluted crop farmer
724 households than in non-polluted crop farmer housishim Rivers State, Nigeria during
725 the survey.

726 Hence, crude oil pollution on crop farms degraded deteriorated farmland,
727 therefore was detrimental to crop production anad$eto loss of revenue, caused
728 damages to properties and health risks of cropdesnthus causing severe and extreme
729 poverty amongst the already poor crop farmer irthaks of the state.

730

731 4.2 Recommendations
732 The following policy recommendations were madensure a better understanding of
733 crop production activities in crude oil pollutionope environment and alleviation of poverty

734  among crop farmers in Rivers State, Nigeria.

735 0] This study recommends that current scientific best farm practices developed
736 by researchers on functional crop farming methaus rehabilitation of soil in
737 crude oil polluted/spilled farmland be disseminaged properly communicated
738 to all crop farmers in the state [38,39,40].

739 (i) This could be done using existing agricultural agten and rural development
740 educational programmes in local languages whicludes the on — farm training
741 and education programs for crop farmers currentlgxistence in the Niger Delta
742 Development Commission (NDDC). Also the oil commanoperating in the state
743 should set up such training and educational progres in local languages so as
744 to augment the already existing farming schemessandces being rendered to
745 the local farmers.

30



746

747

748

749

750

751

752

753

754

755

756

757

758

759

760

761

762

763

764

765

766

767

768

769

(i)  These policies imply that farmers need adequate/ketye and information about
farming activities in local languages in a crudepaillution prone environment,
which may improve the crop farmers production cépadncrease their farm
income, revenue, and therefore reduce the levdepth and severity of poverty

highlighted in this study [14,15,17,18].
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