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Abstract

This study was conducted in Niger state Nigeyia to determine the effect of Fadama IIT AF
development programme on women and youth sorghum farmers. A Multi-stage sampling technique
was adopted for the sampling procedure. Two local government areas were sclected and four villages
were randomly selected from both local governments.-A total of 78 respondents which included
women and youths were selected from the villages which brought the total of the respondents to be
156. Structured questionnaire was used to elicit information from the respondents. The data collected
were analyzed through the use of descriptive and inferential statistics such as frequency, percentage,

mean, propensity score matching analyzed the effect of Fadama III AF programme on the income,

labor, output and area of land cultivated. The ordinary least square regression model was used to

analyse the determinants of the income of the beneficiarics and non-beneficiaries. The study revealed
that the average income, output and labour used of the beneficiaries increased after the participation of
the development program depicting & positive impact on the beneficiaries. The study revealed that the
mean age of the beneficiaries and non- beneficiaries were 3dyears and 37ycars respectively. The
majority of the beneficiaries were females 62.80% and males 37.20% for the non- beneficiaries. The
OLS estimates indicated that quantity of seeds at 1%, labour at 5%, farming experience at 5%, number

f significance respectively were the

of adopted technologies at 10% and transportation at 1% level 0
iaries while price of sorghum at 1%, farm size at 1% and

determinants of income for the beneficiar
ance respectively were the determinants of income for the

farming experience at 10% level of signific
non- beneficiaries. Therefore it was recommended that the Federal Government, ADP's, non-
governmental agency and financing institutions (World Bank) ensure the continuation of the

programme and extension to the non-beneficiaries in order to improve the standard of living in the

rural area.
Keywords: Fadama III AF, Programme, Sorghum, Women, Youths, Farmers

1. Introduction i

roducer in West Africa accounting for about 71% of the total

Nigeriais the largest sorghum P for -
regional sorghum output(Ogbonna, 2011). Food and Agriculture Organization (FAOSTAT) (J.lf'..)
Nigeria reported that Nigeria is the third largest worldproducer after the United States and India.
However, 90% of sorghum produced by some countrics of the world such as the United States and
India is given toanimal feed, making Nigeria the world leading country for food grain sorghum
production. Sorghum represeats 1.6% of the global_GDP in ZOQ6 and 5.4% of the agricultursl GDP,
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A i .
S0 e fmOSt important product after cassava, yams, rice, maize and fruits (Internati -
o it i ogtitute (IFPRI), 2010) (Intemational Food

sear X . :
Pl sorghum is the third cereal in the aspect of production afler maize and millet

: In Nigcrlﬂr .th th 4 5 v“. i :

7.2012), Wi more than 4.5 million tons harvested in 2010 representing 25% of t
(FAaSTrﬁdﬁction (FAOSTAT., 2012). In aln?ost all the North of the couglry, it isgthe ;:nrm?ye 'rz:;
gere The majority of dopiesuc production is used for houscholdconsumption and fodder. Indeed

Jcers first USE their sorghum td meet houschold needs, only a small proportion being’
PO mostly on the local market (Zalkuwi et al,2015). Sorghum is primarily eaten inthe form of
four OF paste- It h_as a high calogic and nutritional valueand is therefore recommended for infants,
regnant and lactating mothers, tl}e el.derl)'r and the convalescents (Ogbonna, 2011).

P Fadamais 3 Hausa word which l.mphes low-lying and flood plain areas underlined by shallow
squifers and found along Nigeria's river systcm.FafiamaIII project is a tripartite funded intervention
by the world Bank,, Federal Government of Nigeria and the participating States.The Federal
Government of Nigeria had received additional }ntematmnal Development Association (IDA) credit of
{ySD200 million on June 28, 2013., to scale up impacts on the ground and strengthen the development
effectivencss of the well perf.ormmg Third National Fadama Development Project (Fadama 111) by
gligning it more closely with the new Agricultural Transformation Agenda (ATA).Additional
Financingbecame disbursement effectiveness by (February 11, 2014)and hascommenced operations
upon the approval of the eighteen month procurement plan by the World Bank and the annual work
plen and pudget in April 2014.

Inspite of many years of agricultural development efforts by past successive ‘governments in
Nigeria and international donor agencies and in spite of Millions of dollars committed into such
development efforts, agricultural sector appelrs to have remained undeveloped (Nwaobiala,
2013).This may be as a result of neglect of evaluation on the effectivencss of the programmes on the
veneficiaries. There are scanty studies on the impact of Fadama I project on farmers’ income
(Ominikari ef al., 2017).There is no evidence of research efforts to measure the impact of Fadama I
AF on the farmers in Niger State particularly the sorghum farmers. Also, the researchers have in the
past commonly used the Heckman's difference - in difference methodology, t-test and chow-test to
measure the effect and impact of Fadama on the output and income of beneficiaries. The propensity
score matching (PSM) method have been rarely used by researchers to measure impact of Fadama on
the bencficiaries. This study therefore aimed at gauging the’effect of Fadama 111 AF sorghum
production development on women and youth in Niger State, Nigeriausing the PSM approach. The
outcome of the study will be a worthy document and provide important feedback that will help
relevant stakeholders and government agencies in Nigeria to re-appraise their strategies as well as
guide future policy makers towards a more practical and effective approach to development among
women and youths. It will also provide basis for further research into the concept of using a more
re&:]listic and efficient approach to gauge the impact of the empowerment programmes among women
and youths. .

2. Methodology

The study was conducted in Niger State, Nigeria. It was created April, 1976, The capital of the
State is Minna which is located between Longitude 3°30’E and7°20’E and Latitude 8°22°N.This area
was chosen because of its participation in the National F adamalll AFdevelopment project.

A multistage random sampling technique was adopted in selecting the respondents for this study.
The First stage was a purposive selection of two Local Government Areas that has been involved in
the empowerment program which is among the highest numbers of Fadama 111 AF women and youth
empowerment beneficiarics. The Local Governments were Bosso and Katcha Local Government
Areas. The second stage involved the selection of four villages cach from the two selected Lc?ca]
GW""‘mmt Areas. A sample size of 50% of the total sample frame of 156 beneficiaries from the cight
selected villages which is 78 respondents was used. This sampling process described above was used

d;‘frmine the sample size of the Non-beneficiaries.

fimary data used for this study were collected

using structured queslionnairc and interview
sc . .
hedules that were administered by the researcher with the assistance ©

f trained Enumerators. Data

..
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ed using descriptive statistics such as mean and frequency; propensity score matching
n-;r; ol:;‘:f:jzordinﬂy least square (OLS) regression model, P y matching
m

| P ropensity §core Matching (PSM) Method
z. .

The PSM method was used to determine the effect of fadania 111 AF on the income (N), labour
an-dayS) output (kg) and the arca of '1al'1d cultivated (ha) of the women and youth sorghum farmers.
srhe cffect of treat.ment on the bcneﬁc:.an‘eswas estimated by computing the differences across both
roups (beneficiaries and non- beneficiaries). If a project outcome indicator is farmers income, for
isnstance, the average effect of the programme on the beneficiaries is referred to as average treatment
¢ffect on the treath ({xTE) a?nd is d.efmcfi as the difference between the expected income earned by
programme beneficiaries while participating in the programme and the expected income they would
pave received if they had not participated in the programme.

ATE = - (1 = Yo)

Where;

ATE =Average of treatment effect on the beneficiaries.

N, = Number of matches (from regression model)

Y, = Average annual income (¥), labour (man days), output (kg)and the area of land cultivated
(ha) of beneficiaries

Y, = Average annual income (), labour (man days), output (kg) and the area of land cultivated
(ha) of non-beneficiaries
The model is specified as:

i = ¢ ity >0

*
Orry; <0 :

Y1 = Bo+ XBy + pp b/ X & 1\{(0,52 )
Y1 =Bo+ BX, + By Xy + BiXy + e+ Bro X o + 4y
Where,
Y,= dependent variable (propensity scoring index)
f = vector of unknown coefficients
X, = Age (years)
X, = Sex (1 if male, 0 if otherwise),
X3 = Marital status
X4 = Education (years)
Xs = Farming experience (years)
X¢ = Involvement in farming
X7 =Farm size (Ha)
X3 =Quantity of sorghum harvested (Kg)
Xy =Fertilizer (Kg) A
X10=Farm distance (km)
Bi— Bio= Coefficients of variables
Bo = Constant
1 = Error term.

-------

2.2 Ordinary Least Square (OLS) Regression Model
The OLS regression model is specified in implicit and explicit form thus;
Iraplicit form:

Y=f(xhXZ ....... X“) ; f ll
The explicit forms of the regression equation fitted to the data were specified as follows:
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zi";“:plx|+pzx,+p,X;+ﬂ4X4+ BsXs+PeXetPrXr+ PaXat BoXo+.. APrXirtp p
= 0 >

?0;211:;;25 BiInX, +B2InX; + PslnXy + BalnXy + PsinXq +PsInXs + PelnXe+...+ PrlnXie p
P onential: .

ﬁ:\g{:n‘;:t_‘_ﬂﬁlxl +PaXa X+ BaXs +PsXs + PeXe + X7 + PaXs + PoXot.. ¥ PriXy 4 p
Syc:‘;n;;:g+ pilnX, + PalnX; + BylnXs + BalnXs + PsinXq + BsinXs + PelnXs+. .+ ByiInXyy - p Where;
y = Income per production cycle () ;

X, = population density of the plant (kg/m

X, = Quantity of seed used (Kg) .

X, = Labor (man days) i ‘

X, = Capital input (depreciation in naira)

X ;= Farm size (ha)

X, = Experience in sorghum farming (years)

X,= Adopted technology (number of technologies adopted)

X = Level of education (number of years spent in formal schooling)

X, = Price of sorghum per bag () -

X|o=Tmnsportation cost (3¥)

X,;= Amount of credit received in (%)

fi- Bu= Coefficients of variables

Bo = Constant

w = Error term.

3, Results and Discussion
3.1 Socio-Economics Statistics of the Respondents

The distribution of the respondents according to their socio-economic characteristics is presented in
Table 1. It showed that the mean age of the Sorghum farmers that benefited from the empowerment
program was to be 37.35 and that of the non-beneficiaries was 34.18. 1t was also observed that
majority (52.60% and 38.50%) of the sorghum farmers were between the ranges of 31-40 years and
the predominant age bracket belong to the productive and economically active age.group which
portends better future for production in agriculture. This agreesthat there's a significant relationship
between farmers age and efficiency in agricultural production where younger farmers have the
tendency to operate more efficiently than older farmers.37.20% of the beneficiary respondents were
males while that female is 62.80%,The males for the non- beneficiaries were 84.60% and the females
were 15.40%.The majority of the respondents for the beneficiaries were single constituting 50% while
48.70% were married and 1.30% were separated. 85.90% were married while 12.80% were single and
1-§0% were separated for the non- beneficiaries.The mean of the farm size of the beneficiaries is 1.48
with the range of 0.51 — 1.00 (ha) and 1.28 with the range of 1.51 = 2.00 (ha) for the non-beneficiaries.

3.2 The Effect of Fadama III AF on the Income, Output, Labour and Arca of Land Cultivated
Respondents

Table 2 showed that the beneficiaries earned extra average income of N349,185.90 more than the
non- beneficiaries and this implies that the Fadama 111 AF had a positive effect on the beneficiaries of
the empowerment programme. As expected the difference is statistically significant at 1% level given
‘::Z\:la:gc and significant level of the project on productive assets of the beneficiaries. Furthermore, the
bexiati TFV?aled t.hat_lhc .output of the beneficiaries increased with.520.83kg‘ more than the non-
e im\a.ne.s which 1mplxe's a positive effect on the beneficiaries statistically significant at 1% level.
posit's S'lmxlar to the findings of Ogbonna and Nwaobiala (2014) who reported that quamu 111 had

ive impact on the output and income of rural women farmers in Gombe State, Nigeria.
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|0.Economlc Characteristics of the Sorghum Farmers

M Beneficiaries Non-beneficiaries Pooled
yariables Frequency| Percentage | Frequency | Percentage | Total | Percentage]
/

AgelIet 17 21.8 3 38 |20 | 2560
PR e 4] 52.6 30 38.5 71 91.10
3140 yeBtt —— 16 205 27 346 |43 55.10

-50 years : '

W 3 3.8 18 231 |21 24.80
Wﬁ 1 1375 - : 1 1.30
,ﬁm—"’""—’— 78 100 78 100 156 100.00
T 3735, 34,18 35.76
mms

s 49 62.8 12 154 |61 39.10
Male 29 37.2 66 84.6 95 60.90
Tl 78 100 78 100 [156 | 100.00
@NS 39 50 .

Srale i 10 128 |49 3141
il 38 48.7 67 859 1105 | 6731
Senarated 1 1.3 1 13 2 1.28
’fg%l't 78 100 78 100 156 100.00
Farm size _

0.01-0.50 ¢ 3 3.8 15 19.2 18 11.54
0.51-1.00 37 474 13 16.7 50 32.05
1.00-1.50 16 < 20.5 8 10.3 24 15.38
1.51-2.00 14 17.9 31 39.7 45 28.85
2.01-2.50 5 6.4 11 14.7 16 10.26
Greaterthan250 | 3 3.8 - - 3 1.92
Mean 1.28 148 AR
Total 78 100 78 100 156 | 100.00
Source: Field survey,.2018

Table 2. Estimated Effect of Fadama III AF on the Income, Output, Labour and Area of Land

Cultivated Respondents (Nearest Neighbor Matching as the Lead Method)

Matching method Qutcome indicator ATT t-value
Nearest neighbor matching Income 349,185.90 5.279%**
Area of land cultivated (ha) -0.76 1.194
Labor used (man days) -152.25 2.605***
Output 520.84 6.097***
Radius matching Income R 357,032.50 7.95%**
Area of land cultivated (ha) -0.59 0.981
Labor used (man days) -143.66 4.258***
Output 570.72 5.856*** |
Kemel matching Income 353,919.50 9.861%+
e Areca of land cultivated (ha) -0.72 2.462*%*
— Labor used (man days) ~ -150.55 2.650%**
F——— Qutput ~ 527.80 4.801%**
M@n method Income 2 . 352,352.10 16.490%**
e Area of land cultivated (ha) -0.128 0.280
Labor used (man days) -110.563 5.364%%*
utput 610.51 8.474%**
Source: Field survey, 2018 e

Ote:*Significant at 10% probability level, ** Significant at 5% level, *** Significant at 1% level.
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abour used in (man days) increased by 152.248 more than the non-beneficiaries also
(4

signifying e
|cV¢l

non-bcneﬁci”"’

effect on the beneficiaries of the program and was statistically significant at 1%

trarily, it was found that the difference in the area of land cultivated by the beneficiaries and
A s was not significant.

The peterminants of Income of Fadama 11 AF Beneficiaries and non-beneficiaries In

Sorghum P

roduction in Niger State

The OLS regression estimates of the determinants of income of Fadama Il AF beneficiaries in
um production in Niger State arc presented Table 3. The exponential functional form was chosen
sortfih jead equation based on the number of significant variables. The result revealed that the F-value
;s[tl;u was statistically significant at 1% level of probability. This implies that the whole model was

significant, that is,

independent variables included in the model.

there was a significant relationship between the dependent variable and the

Table 3. Determinants of the Income of the Beneficiaries in Sorghum Production (Exponential as

the Lead Function)

Variables **| Linear. Exponential Double log | Semi-Log
Cocfficients Cocefficients Coefficients | Coefficients
Constant 555009.60 13,32 0.14 -7542335
(2.04*%) (28.5%%) (0.03) (-2.64*%)
Sced (kg) 15737.49 0.03 0.01 13354.01
! (4.95%*%) (5.16**%) (0.12) (0.35)
Labour (man-day) 704.82 -0.01 0.11 67062.12
(2.12%%) (-2.40%*) (1.57) (1.47)
Capital input (N) -1.60 -4.68 -0.03 -10013.56
(-0.43) (-0.75) (-0.33) (-0.21)
Farm size (ha) 50446.97 0.06 0.28 166509
(1.96%) (1.41) (4.65***) | (4.50**")
Farming experience (ycars) -3833.51 0.01 -0.02 -4790.53
" (-1.46) (2.14*% (-0.69) (-0.24)
Adopted Technology (number) -7198.30 0.02 -0.02 -6128.95
(-1.49) (1.89%) (-0.36) (-0.18)
Education (years spent in school) -211.01 0.01 -0.01 -150.72
o (-0.15) (0.06) (-0.05) (-0.06)
Price of sorghum (¥¥) o 19.76 0.01 1.35 830344.6
. (0.92) (1.08) 0.01) | (2.65**)
Transportation (N) 54.00 0.01 0.01 6027.54
(2.38**) (2.68***) (2.94%*%) | (2.04*%)
Credit (W) 0.17 3.08 -0.00 -490.34
(0.41) (0.44) (-0.11) (-0.16)
R’ 0.6693 0.6621 0.4800 0.4600
R Adjusted 0.6199 0.6117 0.4024 03794
: m’alue 13.56*** 13,13%* 6.18*%** S.71*%=*

Source: Field survey, 2018 :

Note: values in parenthesis are t-values.*Significant at 10% probability level, ** Significant at 5%
level, *** Significant at 1% level,

It also shows that the coefficient of multiple determination (R-squared) was 0.6621. This implies
}hat 66.21% variation in the income of the sorghumfarmerswas explained by the explanatory variables
included in the model, while the remaining 33.79% not explained is as a result of variables not
Included in the model as well as factors beyond the farmers’ control, The estimated cocfTicients of
Seed (0.03), farming experience (0.01), number of adopted technologies (0.02) and transportation cost
0.01) were positive and statistically significant at 1%, 5%, 10% and 1% level of probability
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cctively: This implies that for a unit increase in cach of these varlables holding other variables
resP ant will Jead to increase in the income of the beneficlury sorghumfarmers by 3.00%, 1,00%, 1.00
y ssl,uo% for seed, farming experience, number of ndopted technologies and transportation cost

scotively. Conversely, the estimated coolmclcnls of labour (-0.01) was negative and statistically
'f":]mcam ats% lovc! of probability indicating that a unit increase in the use of labaur holding other
:.ariuhlcs constant will lead 'f’ dccron%‘c in income of the beneficlary sorghumfarmers by 1.00%.
gummarilys seed, labour, farming experience, number of adopted technologles and transportation were
;hc significant determinants of income of Fadama 11 AF beneficlaries in sorghum production in Niger

State.

Table 4. Determinants of the Income of the Non-Beneficlaries In Sorghum Production (Doubles

g ead E fon)
Log as the Lead Equgt

Variables Linear Exponential Double log Semi-Log
Cocefficients | Coefficlents Cocfficients | Coeflicients
Constant -284867.5 8.92 -3.57 22494673
(-4.02**%) (20.35***) (-0.90) (-0.74)
Sced (kg) -728.84 <0.01 0,08 <11056.12
(-0.22) (-0.02) (-0.95) (-0.74)
Labour (man-day) -107.16 -0.01 -0.02 <11046.39
(-1.59) (-0.08) (-0.36) (=1.12)
Capital input (N) -0.13 h <6.13 <001 9171.16
(-0.14) (-1.08) (-0.02) (0.64)
Farm size (ha) | 111227.8 0.70 0.93 139176.3
"1 (6.52**%) (6.59**%) (7.40***) (6.42%*%)
Farming expericnce (years) 646.44 0.01 0.15 11161.06
(0.83) (1.68%) (1.79%) (0,78)
Adopted Technology (number) -1150.54 0.01 0.01 -1141.584
(-0.59) (0.20) (0.36) (-1.01)
Education (years spent in school) | -582.46 . -0.01, + <0.01 -357.19
(-0.66) (-0.54) (-0.27) (-0.30)
Price of sorghum (N) 32.33 0.01 0.07 28580.89
(5.06**%) (5.52**%) (3.99%**) (3.86***)
Transportation (N) -2.46 0.01 -0.01 -1064.69
(-0.22) (-0.22) (-1.60) (-1.34)
R? 0.76 0.78 0.78 0.74
R® Adjusted Q.73 0.75 0.76 0.71
F Value 24.57 26.56 27.59 21.80

Source: Field survey, 2018
Note: values in parenthesis are t-values.*Significant at 10% probability level, ** Significant at 5%
level, *** Significant at 1% level.

For the Fadama 11 AF non-bencficiaries in sorghum production in Niger State, the OLS regression
estimates of the determinants of income are presented in Table 4. The double-log tunctional form was
chosen as the lead equation based on the F-value, R-squared value and the number of significant
variables. The result revealed that the F-value of 27,59 was statistically significant at 1% level of
probability, This implies that the whole model was significant, that is, there was a significant
relationship between the dependent variable and the independent variables included in the model. The
eS!i}nated the coefficient of multiple determination (R-squared) was 0.78 which implies that 78‘}‘»
Variation in the income of the sorghumfarmers was explained by the explanatory variables included in
the model, while the remaining 22% not explained is as a result of variables not included in the qucl
as well as factors beyond the farmers’ control. Since the double-log function was the chosen equation,
the estimated coefficients are the direct elasticitics of the variables. The estimated clasticities of farm
size (0.93), farming experience (0.15) and price of sorghum (0.07) were positive and statistically
significant at 1%, 10% and 1% level of probability respectively. This implies that for 1% increase in
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gt

o variables holding other variables constant will lead to increase in the income of the non-
pe o-iad sorghumfarmers by 93.00%, 15.00%.and 7.00% for farm size, farming experience and
Mﬁ‘ﬁ;“o um respectively. In essence, farm size, farming experience and price of sorghum were

¢

gggniﬁ“‘“ determinants of income of Fadama 1] AF non-bepcﬁciaries in sorghum production in

N-l sa Sﬂte-

Conclusion and Recommendations
4

al Conclusion

Considering the empirical results obtained from this study, it can be concluded that Fadama 1T AF
psd 8 positive impact on the lives of tlie beneficiaries with the implications that income, output and
used had a positive impact on the beneficiaries. Quantity of seeds, labour, farming experience,
qumber of adopted technologies and transportation were the determinants of income for the

bmeﬁmﬁm wiile, price of worgirum, farm size and farming experience were the determinants of
;ncome for the non- beneficiaries.

42 Recommendations

Based on the results of the study, the fqllowing recommendations were hereby proffered:

i, The Fadama 1l AF had a positive impact in the lives of the beneficiaries increasing their
income and output. Therefore, the Federal Government, ADP, non-governmental agencies and
financing institutions (World Bank) should ensure the continuation of the programme and extension to
the non-beneficiaries in order to improve the standard of living in the rural area.

ii. The Federal Government and non-governmental agencies in collaboration with the farmers’
cooperative societies should formulate policies and programmes that will encourage youths’
participation in sorghum production in the rural areas. ;

iii. The Ministry of agriculture, non-govefnmental agencies, research institute and financial
institutions (CBN) should enhance access to credit, infrastructure facilities such as storage facilities to
preserve the farm produce and alsg provide of drought resistance seed.
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