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Effect of NAAIAP’s Credit on Farmers’ Preparedness to Use Fertilizers

The days prior to rain season when farmers purchased fertilizer, especially

DAP and CAN that are commonly in the study area, did not differ significantly

between the beneficiaries and non-beneficiaries of NAAIAP F (1,142) = 3.547, p =

0.062 (Table 8).

Table 8

ANOVA Table Showing the Effect of NAAIAP Subsidy Group on the Days Prior to
Rain Season When Farmers in Western Kenya Purchased Fertilizer

Dependent Variable:   Days prior to rain season when DAP and CAN fertilizers
are bought
Source Type III Sum

of Squares
df Mean

Square
F Sig.

Corrected Model 1083.507a 1 1083.507 3.547 .062
Intercept 75121.674 1 75121.674 245.927 .000
NAAIAP subsidy
group

1083.507 1 1083.507 3.547 .062

Error 43375.819 142 305.464
Total 119581.000 144
Corrected Total 44459.326 143

a. R Squared = .024 (Adjusted R Squared = .018)
b. Computed using alpha = .05

However, the days prior to rain season when farmers purchased fertilizers,

differed significantly between the beneficiaries and non-beneficiaries of NAAIAP’s

credit program known as Kilimo Biashara F (1,142) = 7.135, p = 0.008 (Table 9).
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Table 9

ANOVA Table Showing the Effect of NAAIAP Credit Group on the Days Prior to Rain
Season When Farmers in Western Kenya Purchased Fertilizer

Dependent Variable:   Days prior to rain season when DAP and CAN fertilizers are
bought
Source Type III Sum

of Squares
df Mean

Square
F Sig.

Corrected Model 2127.115a 1 2127.115 7.135 .008
Intercept 74553.448 1 74553.448 250.084 .000
NAAIAP credit group 2127.115 1 2127.115 7.135 .008
Error 42332.212 142 298.114
Total 119581.000 144
Corrected Total 44459.326 143

a. R Squared = .048 (Adjusted R Squared = .041)
b. Computed using alpha = .05

The beneficiaries of NAAIAP’s subsidy purchased fertilizers much earlier (M

= 25.61, SE = 2.051) than the non-beneficiaries (M = 20. 07, SE = 2.051) in

preparation for planting (Table 10).

Table 10

Days prior to rain season when DAP and CAN fertilizers are bought by the groups of
NAAIAP subsidy program

Dependent Variable:   Days prior to rain season when DAP and CAN fertilizers are
bought
NAAIAP group of
participant

Mean Std. Error 95% Confidence Interval

Lower Bound Upper Bound

NAAIAP
beneficiary

25.605a 2.051 21.549 29.660

Nonbeneficiary 20.076a 2.051 16.021 24.131

a. Covariates appearing in the model are evaluated at the following values: Shortest distance travelled
to access fertilizer after NAAIAP = 2.010.
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Similarly, the beneficiaries of NAAIAP’s Kilimo Biashara credit program

purchased fertilizers much earlier (M = 28.36, SE = 2.519) than the non-beneficiaries

(M = 20.17, SE = 1.753; Table 11).

Table 11

Days Prior to Rain Season When DAP And CAN Fertilizers are Bought by the Groups
of NAAIAP’s Credit Program

Dependent variable:   Days prior to rain season when DAP and CAN fertilizers are
bought
NAAIAP’s credit program
group

Mean Std. error 95% confidence interval

Lower
Bound

Upper
Bound

Kilimo Biashara beneficiary
28.362 2.519 23.383 33.340

Nonbeneficiary of Kilimo
Biashara

20.165 1.753 16.699 23.630

The main effect of NAAIAP subsidy on the number of days prior to rain

season when fertilizers were purchased did not differ significantly between the

beneficiaries and non-beneficiaries of NAAIAP F (1,141) = 3.632, p = 0.059, partial

η2 = 0.025 (Table 12).  The distance travelled by the two groups of NAAIAP program

was not a significant covariate for this analysis F (1,141) = 2.181, p ˃ 0.05, partial η2

= 0.015, power = 0.311 (Table 12), meaning that the distance travelled by the groups

of the NAAIAP subsidy program to access fertilizer after NAAIAP had no significant

effect on the number of days prior to rain season when they bought DAP and CAN

fertilizers.
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Table 12

Effect of Distance Travelled after NAAIAP’s Subsidy Program on the Preparedness of
Farmers to Use Fertilizer

Source Type III
sum of
squares

df Mean
square

F Sig. Partial
eta

squared

Observed
powerb

Corrected Model 1744.31a 2 872.15 2.88 .060 .039 .556

Intercept 10833.84 1 10833.84 35.76 .000 .202 1.000

Distance to access
fertilizer after
NAAIAP

660.80 1 660.80 2.181 .142 .015 .311

NAAIAP subsidy
group

1100.26 1 1100.26 3.63 .059 .025 .473

Error 42715.01 141 302.94

Total 119581.0 144

Corrected Total 44459.31 143

a. R Squared = .039 (Adjusted R Squared = .026)
b. Computed using alpha = .05

The main effect of NAAIAP’s Kilimo Biashara credit on the number of days

prior to rain season when fertilizers were purchased differed significantly between the

beneficiaries and non-beneficiaries of the credit program, F (1,141) = 7.564, p =

0.007, partial η2 = 0.051 (Table 13).
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Table 13

Effect of NAAIAP’s Credit Program on Preparedness to Use Fertilizer

Dependent Variable:   Days prior to rain season when DAP and CAN fertilizers are
bought
Source Type III

sum of
squares

df Mean
square

F Sig. Partial
eta

squared

Observe
d powerb

Corrected
Model

2875.00a 2 1437.50 4.87 .009 .065 .796

Intercept 12041.62 1 12041.62 40.83 .000 .225 1.000
Distance to
access
fertilizer after
NAAIAP

747.89 1 747.89 2.54 .114 .018 .353

NAAIAP
Credit group

2230.95 1 2230.95 7.56 .007 .051 .780

Error 41584.33 141 294.92
Total 119581.0 144

Corrected
Total

44459.33 143

a. R Squared = .065 (Adjusted R Squared = .051)
b. Computed using alpha = .05

The average annual income after NAAIAP was not a significant covariate for

the days prior to rain season when DAP and CAN fertilizers were purchased (F

(1,141) = 1.895, p ˃ 0.05, partial η2 = 0.013, power = 0.277 (Table 14).
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Table 14

Effect of Income Level on Preparedness of Farmers to Use Fertilizer

Dependent Variable:   Days prior to rain season when DAP and CAN fertilizers are bought
Source Type III

Sum of
Squares

df Mean
Square

F Sig. Partial
Eta

Squared

Noncent.
Parameter

Observed
Powerb

Corrected
Model

1658.842a 2 829.42 2.73 .069 .037 5.465 .533

Intercept 21774.177 1 21774.18 71.73 .000 .337 71.732 1.000

Annual income
after NAAIAP

575.335 1 575.34 1.89 .171 .013 1.895 .277

NAAIAP group 1100.072 1 1100.07 3.62 .059 .025 3.624 .472

Error 42800.485 141 303.55

Total 119581.000 144

Corrected Total 44459.326 143

a. R Squared = .037 (Adjusted R Squared = .024)
b. Computed using alpha = .05

Effect of NAAIAP’s Credit Program on Fertilizer Accessibility, Availability, and

Affordability

Fertilizer Accessibility. Fertilizer accessibility was measured in terms of the

distance that farmers travelled to the nearest agrodealer shops to buy it. Before start of

NAAIAP subsidy program, there was no significant difference F (1,142) = 0.071, p =

0.79 in the distance the beneficiaries and non- beneficiaries of NAAIAP travelled to

access fertilizer (Table 15).
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Table 15

ANOVA Table Showing the Effect of NAAIAP Group on the Shortest Distance
Travelled By Farmers to Access Fertilizer Before NAAIAP Subsidy Program

Dependent Variable: Shortest distance travelled to access fertilizer before NAAIAP
Source Type III Sum

of Squares
df Mean

Square
F Sig.

Corrected Model .502a 1 .502 .071 .790
Intercept 3075.627 1 3075.627 436.032 .000
NAAIAP group .502 1 .502 .071 .790
Error 1001.622 142 7.054
Total 4077.750 144
Corrected Total 1002.123 143

a. R Squared = .001 (Adjusted R Squared = -.007)
b. Computed using alpha = .05

There was no significant difference F (1,142) = 0.014, p = 0.906 in the

shortest distance travelled by the beneficiaries and non- beneficiaries of NAAIAP to

access fertilizer after the subsidy program (Table 16).

Table 16

ANOVA Table Showing the Effect of NAAIAP Group on the Shortest Distance
Travelled By Farmers to Access Fertilizer After NAAIAP Subsidy Program

Dependent Variable:   Shortest distance travelled to access fertilizer after NAAIAP
Source Type III Sum of

Squares
df Mean Square F Sig.

Corrected
Model

.02a 1 .02 .014 .906

Intercept 582.02 1 582.02 520.709 .000
NAAIAP group .02 1 .02 .014 .906
Error 158.72 142 1.12
Total 740.75 144
Corrected Total 158.73 143

a. R Squared = .000 (Adjusted R Squared = -.007)
b. Computed using alpha = .05
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The main effect of NAAIAP subsidy did not differ significantly between the

beneficiaries and non-beneficiaries of the program F (1,141) = 0.081, p = 0.777,

partial η2 = 0.001 (Table 17). However, the distance travelled by both groups to

access fertilizer before NAAIAP reduced significantly from 4.62 km (SE = 0.220) to

2.0 km (SE = 0.087) after implementation of NAAIAP. As shown in Table 17, the

distance travelled before NAAIAP was a significant covariate for this analysis (F

(1,141) = 44.421, p ˂ 0.001, partial η2 = 0.24, power = 1.00.

Table 17

Effect of Distance before NAAIAP Subsidy Program on the Distance Travelled to
Access Fertilizer After NAAIAP

Dependent variable:   Shortest distance travelled to access fertilizer after NAAIAP
Source Type III

sum of
squares

df Mean
square

F Sig. Partial eta
squared

Noncent.
parameter

Observe
d powerb

Corrected model 38.04a 2 19.02 22.22 .000 .240 44.440 1.000

Intercept 43.58 1 43.58 50.92 .000 .265 50.915 1.000

Distance to
access fertilizer
before NAAIAP

38.02 1 38.02 44.42 .000 .240 44.421 1.000

NAAIAP group .07 1 .07 .08 .777 .001 .081 .059

Error 120.69 141 .86

Total 740.75 144

Corrected total 158.73 143

a. R Squared = .240 (Adjusted R Squared = .229)
b. Computed using alpha = .05
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After the implementation of NAAIAP, the distance travelled by the

beneficiaries was almost the same (M = 1.98, SE = 0.109) as that travelled by the non-

beneficiaries (M = 2.03, SE = 0.109) (Table 18).

Table 18

Distance Travelled by Farmers in Western Kenya to Access Fertilizer After
Implementation of NAAIAP

Dependent variable:   Shortest distance travelled to access fertilizer after NAAIAP
NAAIAP group of

participant
Mean Std. error 95% confidence interval

Lower bound Upper bound

NAAIAP beneficiary 1.988a .109 1.773 2.204

Nonbeneficiary 2.032a .109 1.817 2.248

a. Covariates appearing in the model are evaluated at the following values: Shortest distance travelled
to access fertilizer before NAAIAP = 4.622.

A logistic regression model at step 1 was significant, Omnibus χ2 (3) = 15.38,

p < 0.05), R2 = 0.101 (Table 19). Thus, the model including the predictors was

significantly better than without the predictors. The predictors entered at step 1 were

number of times that a farmer missed the desired type of fertilizer after NAAIAP,

shortest distance travelled to access fertilizer and the preferred affordable cost of DAP

fertilizer.

Table 19

Omnibus Tests at Step 1 of Model Coefficients of Benefiting From NAAIAP Subsidy

Chi-square df Sig.

Step 1

Step 15.38 3 .002

Block 15.38 3 .002

Model 15.38 3 .002
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Similarly, a logistic model on NAAIAP Kilimo Biashara credit program was

significant Omnibus χ2 (3) = 76.54, p < 0.001), R2 = 0.412. Thus, the model including

the predictors was significantly better than without the predictors (Table 20).

Table 20

Omnibus Tests at Step 1 of Model Coefficients of Benefiting From NAAIAP’s Credit
Program

Chi-square df Sig.

Step 1

Step 76.54 3 .000

Block 76.54 3 .000

Model 76.54 3 .000

The current quantity of DAP fertilizers used significantly predicted whether a

farmer benefited from NAAIAP’s credit program or not, Ward = 14.34, p < 0.001

(Table 21). However, the current quantity of CAN fertilizer used did not significantly

predict whether a farmer benefited from NAAIAP’s credit program or not, Ward =

0.502, p > 0.05 (Table 21). A farmer who used higher quantities of DAP fertilizer

was less likely to have benefited from the NAAIAP’s credit program B = - 0.07, (Exp

(B) = 93, CI0.95 = [0.899, 0.967]). This is perhaps caused by the possibility of the

farmer getting surplus maize yield for income generation, with higher usage of DAP

fertilizer. He therefore uses the generated income to buy DAP fertilizer instead of

borrowing a Kilimo Biashara loan to buy the fertilizer.
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Table 21

Relationship Between Rates of Fertilizer Usage and NAAIAP’s Credit Program

B S.E. Wald df Sig. Exp(B) 95% C.I. for
EXP(B)

Lower Upper

Step
1a

Current quantity
of DAP used

-.07 .02 14.34 1 .000 .93 .90 .97

Current quantity
of CAN used

-.01 .02 .50 1 .478 .99 .96 1.02

Current quantity
of CAN by
current quantity
of DAP

.00 .0020 11.31 1 .001 1.00 1.00 1.00

Constant 3.44 .63 30.33 1 .000 31.27

R2
= 0.412, N = 144

a. Variable(s) entered on step 1: Current quantity of DAP, current quantity of CAN, current quantity of
CAN * current quantity of DAP.

The number of times that desired fertilizer was missed after NAAIAP

significantly predicted whether a farmer benefited from NAAIAP subsidy program.

However, the shortest distance travelled to access fertilizer and the preferred

affordable cost of DAP fertilizer did not significantly predict whether a farmer

benefited from NAAIAP subsidy program (Table 22).

Table 22

Variables Not Included in the Logistic Equation for Groups of NAAIAP Subsidy
Program

Variables not in equation at step 1 Score df Sig.
Shortest distance travelled to access fertilizer
after NAAIAP

.007 1 .935

Preferred affordable cost of DAP fertilizer 1.677 1 .195
Overall Statistics 1.679 2 .432
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A logistic regression model at step 2 was significant, Omnibus χ2 (4) = 24.60,

p < 0.001, R2 = 0.157 (Table 23). Thus, the model including the predictors at step 2,

was significantly better than without the predictors (Table 23). The predictors entered

at step 2 were quantity of maize surplus yield (tons) for sale, income (Ksh) earned

from sale of surplus maize yield per year, and average annual income (Ksh) before

start of NAAIAP.

Table 23

Omnibus Tests at Step 2 of Model Coefficients of Benefiting from NAAIAP Subsidy

Chi-square df Sig.

Step 1
Step 15.379 3 .002

Block 15.379 3 .002

Model 15.379 3 .002

Step 2
Step 9.223 1 .002

Block 24.602 4 .000

Model 24.602 4 .000

As opposed to the case with preferred affordable cost of DAP fertilizer, the

preferred affordable cost of CAN fertilizer significantly predicted whether a farmer

benefited from NAAIAP subsidy program, Omnibus χ2 (1) = 9.22, p < 0.05, R2 =

0.157 (Table 24).
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Table 24

Effect on the Logistic Model of NAAIAP Subsidy if Significant Predictors Were
Excluded

Variable Model log
likelihood

Change in -2
log likelihood

df Sig. of the
change

Step 1
Number of times that
desired fertilizer was
missed after NAAIAP

-99.81 15.38 3 .002

Step 2

Number of times that
desired fertilizer was
missed after NAAIAP

-95.20 15.38 3 .002

Preferred affordable cost
of CAN fertilizer

-92.12 9.22 1 .002

Fertilizer affordability. The views shared by both NAAIAP beneficiaries and

non-beneficiaries on fertilizer affordability did not differ significantly (χ², 3 = 2.0, NS,

two-tailed). Over 85% of the farmers from both groups shared a common view that

NAAIAP subsidy program made fertilizers fairly affordable (Figure 12). A similar

view was shared by the beneficiaries and non-beneficiaries of NAAIAP’s credit

program (Kilimo Biashara). About 80% of the Kilimo Biashara beneficiaries felt that

NAAIAP made fertilizers fairly affordable while over 90% of the Kilimo Biashara

non-beneficiaries held a similar view (Figure 13). It was only about 10% of the

Kilimo Biashara beneficiaries and less than 5% of the non-beneficiaries who opined

that NAAIAP’s credit made fertilizers easily affordable (Figure 13). The views of the

Kilimo Biashara beneficiaries and non-beneficiaries on fertilizer affordability level

were not significantly different (χ², 3 = 4.75, NS, two-tailed).
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Figure 12: Effect of NAAIAP’s subsidy on affordability level of fertilizers.

Figure 14: Effect of NAAIAP's credit on affordability level of

fertilizersFigure 13: Effect of NAAIAP’s subsidy on affordability level of

fertilizers

Figure 14: Effect of NAAIAP's credit on affordability level of fertilizers

Figure: Effect of NAAIAP's credit on affordability level of fertilizersFigure

14: Effect of NAAIAP's credit on affordability level of fertilizersFigure 13:

Effect of NAAIAP’s subsidy on affordability level of fertilizers

Figure 14: Effect of NAAIAP's credit on affordability level of

fertilizersFigure 13: Effect of NAAIAP’s subsidy on affordability level of

fertilizers

Figure 14: Effect of NAAIAP's credit on affordability level of fertilizers

Figure: Effect of NAAIAP's credit on affordability level of fertilizersFigure

14: Effect of NAAIAP's credit on affordability level of fertilizers

Figure 13: Effect of NAAIAP's credit on affordability level of fertilizers.

Figure: Effect of NAAIAP's credit on affordability level of fertilizersFigure 14:

Effect of NAAIAP's credit on affordability level of fertilizers
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Over 55% of the credit beneficiaries were not satisfied with the interest rates

charged on the credit facility while about 90% of the non-beneficiaries shared the

same opinion. Their opinions on the interest rates charged on the NAAIAP’s credit

facility differed significantly (χ², 1 = 33.43, p ≤ 0.001) where non-beneficiaries felt

that the facility was out of their reach due to high interest rates.

Fertilizer availability. The opinions on fertilizer availability expressed by

both the beneficiaries and non-beneficiaries of NAAIAP did not differ significantly

(χ², 2 = 1.0, NS, two-tailed). Over 80% of them opined that NAAIAP subsidy made

fertilizers more available (Figure 14).

Before introduction of NAAIAP in 2007, there was no significant difference in

the frequencies at which the desired fertilizer was missed by the beneficiaries and

non-beneficiaries (χ², 4 = 6.39, NS, two-tailed). However, after introduction of

Figure 14: Participant's responses on effect of NAAIAP subsidy program on
fertilizer availability.

Figure 17: Frequency at which NAAIAP beneficiaries missed fertilizer before and
after subsidyFigure 16: Participant's responses on effect of NAAIAP
subsidy on fertilizer availability

Figure 17: Frequency at which NAAIAP beneficiaries missed fertilizer before and
after subsidy

Figure 18: Frequency at which NAAIAP nonbeneficiaries missed fertilizer before
and after subsidyFigure 17: Frequency at which NAAIAP
beneficiaries missed fertilizer before and after subsidyFigure 16:
Participant's responses on effect of NAAIAP subsidy on fertilizer
availability
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NAAIAP, there occurred significant differences in the frequencies at which the

desired fertilizer was missed by the beneficiaries and non-beneficiaries of NAAIAP

(χ², 3 = 13.29, p ≤ 0.05). The frequency of missing the desired fertilizer ranged from

1 to more than 6 times in a year.

Before introduction of NAAIAP, over 80% of the beneficiaries used to miss

the desired fertilizer from the agrodealer shops, meaning that only 20% of them had

never missed the desired fertilizer (Figure 15). However, the trend was reversed with

introduction of NAAIAP where the number of beneficiaries that had never missed the

desired fertilizer increased from 20 to 95%. Even those who had benefited from the

NAAIAP’s credit facility (Kilimo Biashara), exhibited a similar trend where the

proportion of those who missed the desired fertilizer reduced from 80% before

NAAIAP to 4% after NAAIAP.

Figure 15: Frequency at which NAAIAP beneficiaries missed fertilizer before
and after subsidy.

Figure 18: Frequency at which NAAIAP nonbeneficiaries missed fertilizer
before and after subsidyFigure 17: Frequency at which NAAIAP beneficiaries
missed fertilizer before and after subsidy
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The trend was similar for the non-beneficiaries where 83% of them used to

miss the desired fertilizer before NAAIAP and only 17% had never missed (Figure

16). However, this trend was reversed with introduction of NAAIAP where the

number of non-beneficiaries who have never missed the desired fertilizer has

increased from 17 to 78% (Figure 16).

Relationship Between Farmers’ Rates of Fertilizer Usage and Maize Grain Yield

There was a strong positive correlation (R2 = 0.915) between the amount of

DAP fertilizer applied and the quantity of maize yield harvested by the farmers

(Figure 17).

Figure 16: Frequency at which NAAIAP nonbeneficiaries missed fertilizer
before and after subsidy.

Figure 19: Relationship between amount of DAP fertilizer used and maize
yieldFigure 18: Frequency at which NAAIAP nonbeneficiaries missed
fertilizer before and after subsidy

Figure 19: Relationship between amount of DAP fertilizer used and maize

yield

Figure 20: Relationship between amount of CAN fertilizer used and maize
yieldFigure 19: Relationship between amount of DAP fertilizer used and
maize yieldFigure 18: Frequency at which NAAIAP nonbeneficiaries
missed fertilizer before and after subsidy

Figure 19: Relationship between amount of DAP fertilizer used and maize
yieldFigure 18: Frequency at which NAAIAP nonbeneficiaries missed
fertilizer before and after subsidy

Figure 18: Relationship between amount of DAP fertilizer used and maize

yield
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Similarly, there was a strong positive correlation (R2 = 0.852) between the

amount of CAN fertilizer applied and the quantity of maize yield harvested by the

farmers (Figure 18).

Figure 18: Relationship between amount of CAN fertilizer used and
maize yield.

Figure 21: Other crops grown by farmers besides maize in Kakamega
CountyFigure 20: Relationship between amount of CAN fertilizer used
and maize yield

Figure 17: Relationship between amount of DAP fertilizer used and
maize yield.

Figure 20: Relationship between amount of CAN fertilizer used and

maize yieldFigure 19: Relationship between amount of DAP fertilizer

used and maize yield

Figure 20: Relationship between amount of CAN fertilizer used and
maize yield

Figure 21: Other crops grown by farmers besides maize in Kakamega

CountyFigure 20: Relationship between amount of CAN fertilizer used

and maize yieldFigure 19: Relationship between amount of DAP

fertilizer used and maize yield

Figure 20: Relationship between amount of CAN fertilizer used and

maize yieldFigure 19: Relationship between amount of DAP fertilizer

used and maize yield

Figure 19: Relationship between amount of CAN fertilizer used and
maize yield

Figure 21: Other crops grown by farmers besides maize in Kakamega
CountyFigure 20: Relationship between amount of CAN fertilizer used
and maize yield
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In addition, there was a significant positive correlation (R (144) = 0.167, p <

0.05, one-tailed) between the quantity of DAP fertilizer used by farmers and their

estimated annual income. Similarly there was a significant positive correlation (R

(144) = 0.195, p < 0.05, one-tailed) between the quantity of CAN fertilizer used by

farmers and their estimated annual income.

There was also a significant positive correlation (R (144) = 0.957, p < 0.001,

one-tailed) between the quantity of DAP fertilizer used by farmers and their maize

yield. Also there was a significant positive correlation (R (144) = 0.923, p < 0.001,

one-tailed) between the quantity of CAN fertilizer used by farmers and their maize

yield.

Effects of Promotion of Maize on Food Crop Diversification

There were no significant differences in the views given by NAAIAP

beneficiaries and non-beneficiaries on whether the choice to specifically promote

maize affected crop diversification (χ², 1 = 0.466, NS, two-tailed). There seemed to be

consensus between the beneficiaries and non-beneficiaries of NAAIAP that the choice

to promote maize under the subsidy program had affected crop diversification,

especially other cereals such as sorghum and millet (Figure 19). The growing of

beans, the commonly used grain legume in the region was not affected by the

promotion of maize under NAAIAP program. Almost every farmer grows beans

(Figure 19). Other legumes such as groundnuts and cowpeas are grown by almost half

of the farmers irrespective of whether they benefited from NAAIAP or not (Figure

19). Other crops grown by about 15% of the farmers (Figure 19) included cabbages,

spinach, kales and indigenous vegetables.
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Effects of NAAIAP on Food Security

This study revealed that NAAIAP subsidy program was able to improve food

security in Kakamega County by reducing the number of hunger months experienced

by the farmers per year. Before start of NAAIAP only 38% of the farmers in the

County were food secure in the sense that they never experienced any hunger month

throughout the year. After implementation of NAAIAP, 55% of the farmers became

food secure and experienced no hunger month throughout the year (Figure 20). Before

NAAIAP, over 55% of the farmers experienced hunger in more than 3 months in a

year but after NAAIAP, this proportion was reduced to 6% (Figure 20). In addition,

while 6% of the farmers used to suffer hunger in more than half of the period in a year

Figure 19: Other crops grown by farmers besides maize in Kakamega County.

Figure 22: Effect of NAAIAP on food security in Kakamega CountyFigure

21: Other crops grown by farmers besides maize in Kakamega County

Figure 22: Effect of NAAIAP on food security in Kakamega County

Figure 23: Effect of NAAIAP on income levels in Kakamega CountyFigure

22: Effect of NAAIAP on food security in Kakamega CountyFigure 21: Other

crops grown by farmers besides maize in Kakamega County

Figure 22: Effect of NAAIAP on food security in Kakamega CountyFigure

21: Other crops grown by farmers besides maize in Kakamega County

Figure 21: Effect of NAAIAP on food security in Kakamega County

Figure 23: Effect of NAAIAP on income levels in Kakamega CountyFigure

22: Effect of NAAIAP on food security in Kakamega County

Figure 23: Effect of NAAIAP on income levels in Kakamega County
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before NAAIAP but the situation was reversed after implementation of NAAIAP

where none of them suffered hunger for such a long period (Figure 20).

In addition, NAAIAP subsidy program helped to increase the income levels of

farmers in Kakamega County. Before NAAIAP was started, 8% of the farmers could

not get any income from their farms in an entire year (Figure 21). After start of

NAAIAP, at least every farmer recorded some annual income from the farm. Before

the start of NAAIAP about 60% of the farmers used to get below Ksh. 30,000 (300

USD) but with start of NAAIAP, over 90% of them could earn above 300 USD from

their farms per year (Figure 21). The farmers’ income levels were improved

drastically by NAAIAP. For instance, it was only 24% of the farmers in the county

who could earn an annual income of above Ksh. 50,000 (500 USD) but this

Figure 20: Effect of NAAIAP on food security in Kakamega County.

Figure 23: Effect of NAAIAP on income levels in Kakamega

CountyFigure 22: Effect of NAAIAP on food security in Kakamega

County

Figure 23: Effect of NAAIAP on income levels in Kakamega County

Figure 23: Effect of NAAIAP on income levels in Kakamega

CountyFigure 22: Effect of NAAIAP on food security in Kakamega

County

Figure 23: Effect of NAAIAP on income levels in Kakamega

CountyFigure 22: Effect of NAAIAP on food security in Kakamega

County

Figure 22: Effect of NAAIAP on income levels in Kakamega County
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proportion increased to 67% after implementation of NAAIAP (Figure 21). What is

more, over one third of the farmers (32%) realized annual incomes of over 100,000

(1000 USD) after NAAIAP compared to a meagre 1% before NAAIAP (Figure 21).

Figure 21: Effect of NAAIAP on income levels in Kakamega County.

Figure 23: Effect of NAAIAP on income levels in Kakamega County
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Summary

Data emerging from this study have revealed that farming activities in

Kakamega County, Western Kenya, are carried out mostly by women. (60% of the

participants were females). Majority of these farmers were elderly where over 80% of

the participants were above 35 years old. In addition, 44% of the participants were

above 46 years old indicating that the youth are not attracted to farming activities. The

good news, though, is that over 60% of them have secondary education and above

meaning that they can write and read well. Over 82% of them are married and over

half of them have between 4 to 6 children who have been raised with income coming

largely from crop farming, livestock and poultry. The participants reported that

NAAIAP subsidy program was able to improve their annual incomes from an average

of 390 USD to 950 USD.

The fertilizers commonly used by farmers in Kakamega County, are consistent

with those used in many parts of Kenya and they were Di-ammonium Phosphate

(DAP) for planting and Calcium Ammonium Nitrate (CAN) for top-dressing that

occurs 3 to 4 weeks after crop germination. The current average annual usage of DAP

and CAN in the county is 37 kg and 34 kg, respectively. This indicates an increment

of more than threefold from the baseline of about 10 kg before start of NAAIAP. The

reported rates of DAP and CAN fertilizer usage are, however, below the

Government’s target that was to be achieved by 2015, in response to the Abuja

Declaration of 2006.

The rates of fertilizer usage in Kakamega County, Western Kenya, were

significantly predicted by the amounts of income earned from sale of surplus maize

yield. Although the beneficiaries of NAAIAP subsidy purchased fertilizer 5 days on
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average, earlier than the non-beneficiaries, this difference was not significant. This

suggests that NAAIAP subsidy program did not significantly influence farmers in

their preparedness to use fertilizers given that the days prior to rain season when the

fertilizers were bought in readiness for use did not differ significantly between the

beneficiaries and non-beneficiaries of NAAIAP. However, the beneficiaries of

NAAIAP’s credit program known as Kilimo Biashara purchased fertilizers 8 days on

average, earlier than the non-beneficiaries of the credit program and this difference

was significant. This suggests that NAAIAP credit program significantly influenced

farmers in their preparedness to use fertilizers.

In terms of fertilizer accessibility, the distance travelled by the farmers to buy

fertilizers did not influence their preparedness to use fertilizers irrespective of whether

they benefited from NAAIAP subsidy program. In addition, the average annual

income after NAAIAP was not a significant covariate for the days prior to rain season

when fertilizers were bought (F (1,141) = 1.895, p ˃ 0.05, partial η2 = 0.013, power =

0.277. This suggests that the farmers’ annual income after NAAIAP had no

significant effect on the number of days prior to rain season when DAP and CAN

fertilizers were purchased by the farmers.

The distance travelled by both groups to access fertilizer before NAAIAP

reduced significantly from 4.62 km (SE = 0.220) to 2.0 km (SE = 0.087) after

implementation of NAAIAP. Over 85% of the farmers, whether NAAIAP

beneficiaries or not, shared a common view that NAAIAP made fertilizers fairly

affordable. Over 55% of the NAAIAP credit beneficiaries were not satisfied with the

high interest rates charged on the credit facility while about 90% of the non-

beneficiaries shared the same opinion. This implies that they are likely to prefer
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informal sources of credit to the formal bank credit as explained through the credit

channel theory. Reduced demand of bank’s credit may lead to a banking crisis even

when the central bank relaxes monetary policies to increase banks liquidity (Their

opinions on the interest rates charged on the NAAIAP’s credit facility differed

significantly (χ², 1 = 33.43, p ≤ 0.001) where non-beneficiaries felt that the facility

was out of their reach due to the high interest rates.

Over 80% of both the beneficiaries and non-beneficiaries opined that

NAAIAP subsidy made fertilizers more available. Before introduction of NAAIAP,

over 80% of the beneficiaries used to miss the desired fertilizer from the agrodealer

shops. However, the trend was reversed with introduction of NAAIAP where the

number of beneficiaries that had never missed the desired fertilizer increased from 20

to 95%.

There was a strong positive correlation (R2 = 0.915) between the amount of

DAP fertilizer applied and the quantity of maize yield harvested by the farmers.

Similarly, there was a strong positive correlation (R2 = 0.852) between the amount of

CAN fertilizer applied and the quantity of maize yield harvested by the farmers.

In addition, there was a significant positive correlation (R (144) = 0.167, p <

0.05, one-tailed) between the quantity of DAP fertilizer used by farmers and their

estimated annual income. Similarly there was a significant positive correlation (R

(144) = 0.195, p < 0.05, one-tailed) between the quantity of CAN fertilizer used by

farmers and their estimated annual income.

There seemed to be consensus between the beneficiaries and non-beneficiaries

of NAAIAP that the choice to promote maize under the subsidy program affected the

diversification of other cereals such as sorghum and millet but not the grain legumes.
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For instance, beans were grown by every farmers before and after NAAIAP

irrespective of whether they benefited from NAAIAP programs not. Other legumes

such as groundnuts and cowpeas are grown by almost half of the farmers irrespective

of whether they benefited from NAAIAP or not.
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Chapter 5: Discussion, Conclusions, and Recommendations

Introduction

The purpose of this quantitative study was to explain the impact of a subsidy

program in Kakamega County, Western Kenya. It was dubbed NAAIAP. This

program aimed at revamping the agriculture sector in Kenya for sustainable food

production that ensured food security and income, especially for the resource-poor

rural farmers. It was in response to the 2006 AfDB. This was important because of the

role that the agriculture sector plays in the support of African economies where over

65% of the African population relies on agriculture for livelihood (AGRA, 2016,

2016; McIntire, 2014). This study was conducted to determine the effects of NAAIAP

on the rate of fertilizers used by farmers in Kakamega County, Western Kenya. The

study also sought to determine how the NAAIAP’s credit program known as Kilimo

Biashara affected farmers’ preparedness to use fertilizer for food production and how

the credit program affected fertilizer accessibility, availability, and affordability in

Kakamega County. In addition, the study established the relationship between

fertilizer usage rates and maize grain yield in addition to determining whether the

deliberate choice to promote maize under NAAIAP affected crop diversification in

the county.

The study revealed that NAAIAP was instrumental in increasing fertilizer

usage rates by more than threefold from about 10 kg/ha/year in 2007 to 37 kg/ha/year

in 2016 among the sample population. It was revealed that the rates of fertilizer usage

were predicted by the income earned from the sale of surplus maize yield. Thus,

getting higher incomes from the sale of surplus maize catalyzed the usage of higher

rates of fertilizers. In addition, NAAIAP’s credit program had a significant effect on
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fertilizer accessibility and availability. The credit program also made fertilizer fairly

affordable with farmers requesting further policy interventions to make fertilizers

easily affordable. The 10% interest rate charged under the NAAIAP’s Kilimo

Biashara program was expensive for the resource-poor farmers. As explained by

Archarya et al. (2014) and De Fiore and Tristani (2013) through the credit channel

theory, the unaffordable interest rates forced many farmers to seek credit facilities

from the informal sector. This has the potential for inducing a banking crisis

(Archarya et al., 2014; De Fiore and Tristani, 2013).

NAAIAP helped to reduce the distance travelled by farmers to access

fertilizer. In addition, there was a positive significant correlation between rates of

fertilizer usage and maize grain yield where increasing the rates of fertilizer usage

resulted in increased maize yield. The choice to promote maize crop under NAAIAP

affected the cultivation and diversification of cereal crops only but not the legume

crops. This chapter discusses these findings in greater details.

Interpretation of the Findings

Demographic Characteristics of the Sample

The farmers who participated in this study consisted of 60% females and 40%

males, indicating that smallholder farming in the region is done largely by women.

This is consistent with various studies that have revealed that close to 70% of

smallholder farmers in Africa are women and this region of Western Kenya is no

exception (AGRA, 2016). The results also indicate that the study sample was a good

representation of the gender composition in the county whose population consists of

48% males and 52% women (Government of Kakamega County, 2013; NAAIAP,

2014).
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Only 19% of the participants were youthful farmers below 35 years and this

has policy implications in socioeconomic development given that close to 30% of the

population in Kakamega County consists of youthful people aged between 18 to 35

years (Government of Kakamega County, 2013; NAAIAP, 2014). This observation is

consistent with several studies that have found that most farming activities in Kenya,

and Africa in general, are done by farmers aged over 55 years; hence, the urgent call

by stakeholders to make agriculture attractive to the youth (AGRA, 2016).

Over half of the participants (53%) had secondary education while 40% had

primary education indicating that they could at least read and write.  Only 7% of them

had middle level and university education. This result is consistent with the studies

done by NAAIAP (2014) and the Government of Kakamega County (2013), which

recorded high literacy levels in the county where only 1% finished primary school.

About 82% of the participants were married, about 5% were single, 3% divorced and

10% were widowed. More than half of the participants (56%) had 4 to 6 children

while a small proportion of 2% did not have any children. This is consistent with the

studies by Ndirangu et al. (2014) and Government of Kakamega County (2013), who

reported the population growth rate of Kakamega County to be 2.5%, which was

higher than Kenya’s national average of 2.3%. In addition, the average family size

reported by the Government of Kakamega County (2013) was 5.6 children, which is

consistent to the findings of this study.

The annual incomes of participants ranged from Ksh. 5,000 (50 USD) to Ksh.

420,000 (4,200 USD), depicting the high poverty levels in the county at 51%

compared to Kenya’s national rate of 46% (Government of Kakamega County, 2013).

Their annual average before NAAIAP was about Ksh. 39,000 (390 USD), but after
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NAAIAP, it increased by more than twofold to Ksh. 950,000 (950 USD). This

indicates that NAAIAP was able to improve the income and general livelihoods of the

farmers in Kakamega County. All participants quoted crop farming as the main source

of income while 89% of them mentioned livestock and poultry keeping as the second

most important source of income. The other important sources of income mentioned

by the participants were off-farm enterprises and job salary, at the proportions of 64%

and 34%, respectively. These results are consistent with the findings of the

Government of Kakamega County, which reported farming as the main economic

activity in the county. Maize crops dominate the fields and are supplemented by

livestock and poultry keeping. Fifty-three percent and 92% of the farmers keep cattle

and poultry, respectively. This study found that the main food crops in Kakamega

County to be maize, beans, and groundnuts consistent with the study by Thuweba et

al. (2013).

Effect of NAAIAP on Fertilizer Usage

The farmers in Western Kenya mostly use DAP fertilizer as basal fertilizer for

planting compared to other types of basal fertilizers such as NPK. At the time of this

study in October, 2016, the average rate of DAP usage was 37 kg per annum. These

farmers mostly use CAN fertilizer for top-dressing compared to Urea. As at October

2016, the average rate of CAN usage was 34 kg per annum. This indicates that

NAAIAP had a positive effect in increasing the rate of fertilizer used in the county

from about 10 kg/ha/year (Government of Kakamega County, 2013) to these current

rates that are more than three times higher.

About 48% of the participants do not use DAP while another 51% do not use

CAN fertilizers that are commonly used by farmers in Kakamega County. It was only
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about 25% of the participants that were, at the time of the study, using 50 kg of the

fertilizer per annum. This was the 2015 target set by African governments in the

Abuja Declaration of 2006.

These results indicate that there is an improvement in the number of farmers

using fertilizers from 30% (Government of Kakamega County, 2013) to about 50%

that is reported in this study. This is perhaps due to reduction in the cost of the

fertilizer and mass creation of awareness through the NAAIAP subsidy program. A

study by NAAIAP (2014) reported that 70% of the farmers had been made aware of

the benefits of using fertilizers and 46% of the farmers who participated in this study

reported that they were able to use fertilizer since its price was reduced through

NAAIAP subsidy, thereby making it fairly affordable.

The combination of the first three predictors, that is, shortest distance travelled

to access fertilizer after NAAIAP, number of times that desired fertilizer was missed

after NAAIAP, and preferred affordable price for a 50 kg bag of DAP fertilizer,

accounted for  3.1% of the  variance in DAP fertilizer usage. This variation was not

significant (p ˃ 0.05). When the other three predictors, namely, maize surplus yield

for sale, annual income earned from sale of surplus maize, and average annual income

after the start of NAAIAP were added into the regression model, they brought an

additional variance of 12.5% in the usage of DAP fertilizer. The combined set of

predictors in the second model accounted for 15.5% of the variance in the current

usage of DAP fertilizer and it was a significant fit to the data (F (4,139) = 6.374, p <

0.001). This means that among the six main variables that were hypothesized to

predict the rate of DAP usage, it was only the income earned from the sale of surplus
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maize yield that predicted the DAP usage rate significantly, N = 144, R = 0.394, Adj

R2 = 0.131, B = 0.001; β = 0.001, Sr2 = 0.0.124, t (139) = 4.513, p ˂ 0.001.

In addition, there was a significant positive correlation between the income

earned from the sale of surplus maize yield and the annual quantity of DAP & CAN

fertilizers used by the farmers. This means that farmers in Kakamega County bought

and used higher amounts of fertilizers with increased income from the sale of surplus

maize yield.

Effect of NAAIAP’s Credit Program on Farmers’ Preparedness to Use

Fertilizers

The days prior to rain season when farmers purchased fertilizer, especially

DAP and CAN that are commonly used by most farmers in Kenya, did not differ

significantly between the beneficiaries and nonbeneficiaries of NAAIAP subsidy

program F (1,142) = 3.547, p = 0.062. However, the days prior to rain season when

farmers purchased the fertilizers differed significantly between the beneficiaries and

nonbeneficiaries of NAAIAP’s credit program known as Kilimo Biashara F (1,142) =

7.135, p = 0.008. The beneficiaries of NAAIAP purchased fertilizers much earlier (M

= 25.61, SE = 2.051) than the nonbeneficiaries (M = 20. 07, SE = 2.051) in

preparation for planting. Similarly, the beneficiaries of NAAIAP’s Kilimo Biashara

credit program purchased fertilizers much earlier (M = 28.36, SE = 2.519) than the

nonbeneficiaries (M = 20.17, SE = 1.753).

The distance travelled by the two groups of NAAIAP program was not a

significant covariate for this analysis F (1,141) = 2.181, p ˃ 0.05, partial η2 = 0.015,

power = 0.311, meaning that the distance travelled by the groups of the NAAIAP

subsidy program to access fertilizer after NAAIAP had no significant effect on the
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number of days prior to rain season when they bought DAP and CAN fertilizers. The

average annual income after NAAIAP was not a significant covariate for the days

prior to rain season when DAP and CAN fertilizers are purchased (F (1,141) = 1.895,

p ˃ 0.05, partial η2 = 0.013, power = 0.277, meaning that the farmers’ annual income

after NAAIAP had no significant effect on the number of days prior to rain season

when DAP and CAN fertilizers were purchased by the farmers.

As conceptualized through the credit channel theory (Bougheas, Mizen &

Yalcin, 2006) farmers were able to buy fertilizers early enough before the onset of

rain season when they were financially capacitated. In addition, as theorized by

Madestam (2014) through the bank lending channel theory, the provision of NAAIAP

credit seemed to have advanced the economic welfare of the beneficiaries compared

to the nonbeneficiaries. The nonbeneficiaries of NAAIAP’s credit reported that the

market interest rate of over 20% on financial credit was way beyond their reach, and

hence, unlike the beneficiaries who borrowed at 10% interest rate, they could not have

the luxury of buying fertilizers early enough in preparation for use at the onset of the

rain season.

The current quantity of DAP fertilizers used significantly predicted whether a

farmer benefited from NAAIAP’s credit program, Ward = 14.34, p < 0.001 (Table

21). However, the current quantity of CAN fertilizer used did not significantly predict

whether a farmer benefited from NAAIAP’s credit program or not, Ward = 0.502, p >

0.05 (Table 21). A farmer who uses higher quantities of DAP fertilizer is less likely to

benefit from the NAAIAP’s credit program B = - 0.07, (Exp (B) = 93, CI0.95 = [0.899,

0.967]). This is perhaps caused by the possibility of the farmer getting surplus maize

yield for income generation, with higher usage of DAP fertilizer. He therefore uses
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the generated income to buy DAP fertilizer instead of borrowing a Kilimo Biashara

loan to buy the fertilizer.

Effect of NAAIAP’s Credit Program on Fertilizer Accessibility, Availability, and

Affordability

NAAIAP’s effect on fertilizer accessibility. Before the start of the subsidy

program, there was no significant difference F (1,142) = 0.071, p = 0.79 in the

distance the farmers travelled to access fertilizer between the beneficiaries and non-

beneficiaries of NAAIAP. Similarly, there was no significant difference F (1,142) =

0.014, p = 0.906 between the shortest distance travelled by the beneficiaries and non-

beneficiaries of NAAIAP after the subsidy program. However, the distance travelled

by both groups to access fertilizer before NAAIAP reduced significantly from 4.6 km

(SE = 0.220) to 2.0 km (SE = 0.087) after implementation of NAAIAP. The distance

travelled before NAAIAP was a significant covariate for this analysis (F (1,141) =

44.421, p ˂ 0.001, partial η2 = 0.24, power = 1.00 (Table 17). This means that the

distance travelled to access fertilizer before NAAIAP had a significant effect on the

distance travelled to access fertilizer after NAAIAP. The number of times that desired

fertilizer was missed after NAAIAP significantly predicted whether a farmer

benefited from NAAIAP subsidy program. This indicates that NAAIAP program

created mass awareness on the type of fertilizer to use for increased crop productivity,

consistent with the conceptual framework for this study. However, the shortest

distance travelled to access fertilizer and the preferred affordable cost of DAP

fertilizer did not significantly predict whether a farmer benefited from NAAIAP

subsidy program.
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After the implementation of NAAIAP, the distance travelled by the program

beneficiaries was almost the same (M = 1.98, SE = 0.109) as that travelled by the non-

beneficiaries (M = 2.03, SE = 0.109). This means that NAAIAP’s positive effects of

making fertilizers more accessible to farmers were enjoyed by everyone. It also means

that the agrodealer networks that were expanded through NAAIAP served everyone

who wanted to buy fertilizers. A study by (Jayne et al., 2013; Sheahan et al., 2013)

showed that most agrodealers who sell fertilizers are located in cities and other big

towns that are far away from the farmers, making fertilizers inaccessible.  Related

studies showed that expanding agrodealer networks from the urban centres where they

are mostly concentrated to the rural areas where most farming activities take place,

improves fertilizer accessibility to farmers (AGRA, 2011; Mutoko et al., 2014).

NAAIAP’s effect on fertilizer availability. As opposed to studies by Hanjra

and Culas (2011) and Kerr (2012) in Malawi where an input subsidy program resulted

in unavailability of fertilizers, NAAIAP increased fertilizer availability. The opinions

on fertilizer availability expressed by both the beneficiaries and non-beneficiaries of

NAAIAP did not differ significantly (χ², 2 = 1.0, NS, two-tailed). Over 80% of them

opined that NAAIAP subsidy made fertilizers more available. Before introduction of

NAAIAP in 2007, there was no significant difference in the frequencies at which the

desired fertilizer was missed by the beneficiaries and non-beneficiaries of NAAIAP

(χ², 4 = 6.39, NS, two-tailed). However, after introduction of NAAIAP, there occurred

significant differences in the frequencies at which the desired fertilizer was missed by

the beneficiaries and non-beneficiaries of NAAIAP (χ², 3 = 13.29, p ≤ 0.05).

Before introduction of NAAIAP, over 80% of the beneficiaries used to miss

the desired fertilizer from the agrodealer shops, meaning that only 20% of them had
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never missed the desired fertilizer. However, the trend was reversed with introduction

of NAAIAP where the number of beneficiaries who had never missed the desired

fertilizer increased from 20 to 95%. This means that it was only about 5% of the

NAAIAP beneficiaries who had missed the desired fertilizer after introduction of the

subsidy program.  Even those who had benefited from the NAAIAP’s credit facility

(Kilimo Biashara), exhibited a similar trend where the proportion of those who missed

the desired fertilizer reduced from 80% before NAAIAP to 4% after NAAIAP. The

trend was similar for the non-beneficiaries where 83% of them used to miss the

desired fertilizer before NAAIAP and only 17% had never missed. However, this

trend was reversed with introduction of NAAIAP where the number of non-

beneficiaries who have never missed the desired fertilizer has increased from 17 to

78%. Contrary to the report by the Republic of Kenya (2014) that agrodealers

sometimes fail to stock the required types and quantities of fertilizers needed by

farmers, especially at the start of planting season, this study revealed that with

implementation of NAAIAP, farmers are now getting the desired type of fertilizer in a

timely manner.

NAAIAP’s effect on fertilizer affordability. The views shared by both

NAAIAP beneficiaries and non-beneficiaries on fertilizer affordability did not differ

significantly between the two groups (χ², 3 = 2.0, NS, two-tailed). Over 85% of the

farmers from both groups shared a common view that NAAIAP subsidy program

made fertilizers fairly affordable. A similar view was shared by the beneficiaries and

non-beneficiaries of NAAIAP’s credit program where 80% of the Kilimo Biashara

beneficiaries felt that NAAIAP made fertilizers fairly affordable while over 90% of

the Kilimo Biashara non-beneficiaries held a similar view. It was only about 10% of
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the Kilimo Biashara beneficiaries and less than 5% of the non-beneficiaries who

opined that NAAIAP’s credit made fertilizers easily affordable meaning that there is

need to explore other policy tools for making fertilizer easily affordable for farmers.

The views of the Kilimo Biashara beneficiaries and non-beneficiaries on fertilizer

affordability level were not significantly different (χ², 3 = 4.75, NS, two-tailed),

meaning that there is consensus among the farmers in Kakamega County that the cost

of fertilizers is still high for them to buy and use sustainably.

Over 55% of the credit beneficiaries were not satisfied with the interest rates

charged on the credit facility while about 90% of the non-beneficiaries shared the

same opinion. Their opinions on the interest rates charged on the NAAIAP’s credit

facility differed significantly (χ², 1 = 33.43, p ≤ 0.001) where non-beneficiaries felt

that the facility was out of their reach due to the high interest rates. In addition, since

NAAIAP also supported subsidy on extension services, most farmers in the rural

areas became aware of the agronomic and financial benefits of using fertilizers

(Sheahan et al., 2013). Consistent with the study by Muyanga and Jayne (2014)

farmers in Kakamega County reported that NAAIAP was only able to make the cost

of fertilizers fairly affordable and hence they proposed a further reduction of their

costs in order for them to be able to afford and use them for increased foods

production.

Relationship Between Farmers’ Rates of Fertilizer Usage and Maize Grain Yield

There was a strong positive correlation (R2 = 0.915) between the amount of

DAP and CAN (R2 = 0.852) fertilizers applied and the quantity of maize yield

harvested by the farmers, meaning that the fertilizer applied in the county are still

below the optimal rate and therefore, any additional unit of fertilizer led to increased
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units in the yield of maize. This finding is consistent with several other studies in the

region and elsewhere, who reported a positive correlation between rates of fertilizers

application and maize grain yield (FAOSTAT, 2013; Jama & Kiwia, 2009; Vanlauwe

et al., 2011; World Bank, 2015). In addition, there was a significant positive

correlation (R (144) = 0.167, p < 0.05, one-tailed) between the quantity of DAP and

CAN (R (144) = 0.195, p < 0.05, one-tailed) fertilizers used by farmers and their

estimated annual income.

Effects of Promotion of Maize on Food Crop Diversification

There were no significant differences in the views given by NAAIAP

beneficiaries and non-beneficiaries on whether the choice to specifically promote

maize affected crop diversification (χ², 1 = 0.466, NS, two-tailed). There seemed to be

consensus between the beneficiaries and non-beneficiaries of NAAIAP that the choice

to promote maize under the subsidy program had affected the production and

diversification of cereals such as sorghum and millet and not the grain legumes. The

growing of beans, the commonly used grain legume in the region was not affected by

the promotion of maize under NAAIAP program. Almost every farmer in Kakamega

County grows beans. Other legumes such as groundnuts and cowpeas are grown by

almost half of the farmers irrespective of whether they benefited from NAAIAP or

not. Other crops grown by about 15% of the farmers included cabbages, spinach,

kales and indigenous vegetables. This finding is consistent with that of ASDSP (2014)

who found that farmers in Western Kenya normally intercrop cereals and legumes as

a way of minimizing risks of total crop failure in the event of drought or outbreak of

pests and diseases of a given crop.
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Findings in Relation to Theoretical Base and Conceptual Framework

In this study it was conceptualized that if a country develops an input subsidy

program such as Kenya’s NAAIAP with a component of linking framers to affordable

finance such as Kilimo Biashara, then farmers would be in a better position to borrow

agricultural loans to invest in producing diverse crops (Figure 4). The farmers would

endeavor to increase their crop yields through the use of appropriate fertilizer rates

that are higher than the meagre rates of 11 kg/ha/year used in many African countries.

The farmers’ usage of higher rates of fertilizers will, however, occur if it is accessible,

available, and affordable (Figure 4). The usage of higher rates of fertilizers would

enable farmers to produce surplus food for consumption and sale to generate income

in a sustainable way leading to overall improvement of their livelihoods, food and

nutritional security (Figure 4).

The findings of this study are consistent with the conceptual framework where

it was envisaged that when farmers get higher incomes from the sale of surplus crop

yields, they will be able invest in profitable and sustainable agricultural activities for

improved livelihoods, income, food & nutritional security.

Limitations of the Study

The limitation of the study was that not all the farmers in Kakamega County

were surveyed. Out of a population of about 400,000 farmers in Kakamega County,

only 144 were sampled. Thus, in the sampling strategy, there was a potential ethical

issue of bias, since it was only a few farmers who were sampled from each of the

twelve sub-counties in Kakamega County. The study was thus faced with an internal

validity of generalizability because recommendations on the effect of NAAIAP

subsidy program in Kakamega County were generalized based on the responses from
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144 farmers. However, in order to ensure justice in selecting the farmers that

participated in the study, stratified random sampling was employed to pick a

representative sample from each of the twelve focal sub-counties.

Recommendations

The County Government of Kakamega and others in Kenya should adopt input

subsidy programs similar to NAAIAP for accelerating agricultural development and

achievement of food security. In addition, in order to realize the 2014 Malabo

Declaration goal on accelerated agricultural growth and transformation, it is necessary

for Kenya and other African governments to increase their financial investments in

support of subsidy programs similar to NAAIAP but ensure that lower interest rates

are charged on agricultural loans.

Financial credit such as the NAAIAP’s Kilimo Biashara is an important

ingredient for financing farm inputs in a sustainable way. However, the interest rate

charged on such credit facilities need to be reduced to below 10% per annum. Future

studies could endeavor to find out the most appropriate interest to charge on such

credit facilities to enable the farmers borrow loans sustainably while still keeping the

financial institutional in business. This would enable more farmers to borrow money

for buying the necessary farm inputs for increased agricultural production and

transformation.

The issue of fertilizer affordability needs to be addressed by devising a policy

tool that could sustainably facilitate farmers to afford fertilizers. From this study it is

evident that NAAIAP made fertilizers fairly affordable with the farmers making a

plea for further reduction in the cost of fertilizers.
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Implications

Although NAAIAP supporters envisaged that the beneficiaries of NAAIAP’s

Kilimo Plus would all graduate to Kilimo Biashara and start borrowing loans from

Equity bank, this study revealed that it was only 65% of the 72 beneficiaries of

NAAIAP that borrowed Kilimo Biashara loans. The farmers reported that the 10%

interest charged on the loans, although lower than the market rate, it was still high for

them to borrow sustainably.

As explained by Archarya et al. (2014) and Black and Rosen (2016) in the

credit channel theory, the opportunity for Kenyan farmers to access a NAAIAP’s

guaranteed loan from Equity Bank, through the credit initiative of Kilimo Biashara

program, may have prompted them to take a higher risk of borrowing a loan to invest

in the production of diverse, high-value legume crops. The legume crops commonly

grown by the farmers in Kakamega County include common beans, groundnuts or

soybeans. These high-value crops normally have a higher market potential than

maize, in increasing farmer’s income and nutritional security. Alternatively, as

explained through the credit channel theory, the farmers might have opted to take the

lower risk channel of investing in the cultivation of low income and less nutritional

crops such as maize because the government provided free seeds, under the NAAIAP

subsidy program (De Fiore & Tristani, 2012). This would be so even with the

opportunity to access a guaranteed loan (De Fiore & Tristani, 2012; Jiménez et al.,

2012). This is why the cultivation of other cereal crops such as sorghum and millet

was affected negatively since farmers did not get free seeds like in the case of maize.

The implications on academic fraternity are that this study has filled many

knowledge gaps presented in the reviewed literature. For instance, in the study by
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Ahlers et al. (2013), there was no empirical data on the outcomes of implementing a

government subsidy program like NAAIAP. This study has filled this knowledge gap

by showing that NAAIAP was able to drastically reduce the number of hunger months

experienced by farmers in a year.

In addition, the study by Kiratu et al. (2014) had showed farmers were likely

to adopt NAAIAP policies if they had a positive perception about it. Their study did

not show the socioeconomic benefits that accrued from adopting NAAIAP. This

knowledge gap has been filled by this study where it revealed that NAAIAP led to

increased food production through the use of higher rates of fertilizers, increased

incomes from sale of surplus maize yield and overall achievement of food security.

Attainment of food security occurred through reduction of the number of hunger

months in a year.

In addition, the study by Ndirangu et al. (2013) had not highlighted the role of

NAAIAP in increasing fertilizer usage. This study has revealed that NAAIAP led to

increased rates of fertilizer usage by making fertilizers accessible and available to the

farmers. Although NAAIAP did not fully address the constraint of high cost of

fertilizers, many farmers reported that NAAIAP made fertilizers fairly affordable.

Fertilizer accessibility was achieved through reduction of distances travelled by

farmers to buy fertilizers while its availability was achieved by ensuring that

agrodealers in the county were able to stock the appropriate fertilizers in a timely

manner.

The implications for social change is that this study has revealed that subsidy

programs such as NAAIAP play a crucial role in improving food production and

incomes for resource-poor farmers by making farm inputs such as fertilizer accessible,
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available and affordable. Kakamega County and the other counties in Kenya should

adopt subsidy programs like NAAIAP in their agricultural development plans.

However, they should ensure that the interest rates charged on financial credit is

within farmers’ financial ability in order to make the programs sustainable.

Conclusion

In conclusion, NAAIAP was a beneficial program to the farmers in Kakamega

County and it led to multiple socioeconomic benefits in the county. It increased

farmer’s usage of fertilizer by more than threefold from 10 kg/ha/year to 37

kg/ha/year. NAAIAP subsidy program was able to reduce the distance that farmers

travel to buy fertilizers. However, the rates of fertilizer usage are still below the target

of 50 kg/ha/year agreed at the Abuja Fertilizer Summit of 2006 (NEPAD, 2016b).

Increased usage of fertilizers in the county was achieved through various intervention

points such as expansion of agrodealer network from urban centres to rural areas

where most farming activities take place. The extension services provided through

NAAIAP ensured that the agrodealers stocked the appropriate type of fertilizers

needed by farmers and it sensitized farmers on the benefits of using fertilizers.

NAAIAP’s credit program had significant effects on improving fertilizer

accessibility and availability. This study revealed that NAAIAP was effective in

reducing the distance travelled by farmers to access fertilizer. The study revealed that

farmers were able to buy and use higher rate of fertilizers with increased income from

sale of surplus maize yield. From the lenses of the credit channel theory, it means that

farmers in Kakamega County are willing to borrow money and invest in agricultural

production if at all it can be sustainably profitable.
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NAAIAP’s program did not have a big breakthrough on fertilizer affordability

due to high interest rates charged on the credit. Although the interest rate was 10%

and halfway below the market rates that are above 20%, farmers pleaded for policy

interventions to reduce the interest rates to below 10%. They also proposed their

preferred prices for the 50 kg bags of DAP and CAN fertilizers which are way below

the subsidized costs adopted by NAAIAP implementers. Further reductions of interest

rates on agricultural credit and the costs of fertilizers will facilitate farmers’ easy

affordability of fertilizers. NAAIAP was also successful in improving food security in

Kakamega County by reducing the number of hunger months experienced by farmers

in a year.
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Appendix A: Questionnaire

Effect of NAAIAP Subsidy Program on the Usage of Fertilizers in

Kakamega County, Western Kenya

Thank you for taking time to respond to this questionnaire. The data collected will be

handled with utmost confidentiality and will only be used for academic purposes. The

filled questionnaire will not be revealed or shared with any third parties other than for

the academic purposes. You have the right to terminate this interview, or decline from

responding to a question should you feel it is necessary.

Instructions

Please tick () the box that matches your answer or fill the space provided

A: General Participant’s Information

Date ……………………

1. Participant’s id code ------------------------------------------------

2. Gender i. Male ( ) ii. Female ( )

3. Age in years i. 18-25 ( ) ii. 26-35 (  ) iii. 36-45 ( ) iv. 46-55 (  ) v. 55+ (  )

4. Subcounty…………………………. Ward………………………….

5. Level of highest education

i. Primary ( ) ii. Secondary ( ) iii. Middle-level college ( ) iv.

University ( ) v. Other (Specify)………………………

6. Marital status

i. Married but spouse is away (   ) ii. Divorced/separated (   )

iii. Widow/widower (   ) iv. Single (   ) v. Other (specify) (   )

7. Number of children

i. Males (   ) ii. Female (   ) iii. None (   )
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8. What is your annual income (Ksh) -----------------------------------

9. What is your main source of income (Tick only one)

i. Farming of crops (   ) ii. Rearing of livestock & poultry (   )

iii. Off-farm business enterprise ( ) iv. Salary from regular job (   ) v. Other

(specify) (   )

10. Number of family members working on the farm as primary source of income

----------

11. Number of family members working off-farm as primary source of income ----

12. How long have been farming maize crop (years) ----------------

13. Besides maize, what other food crops do you grow on your farm?

i. Beans (   ) ii. Cowpeas (   ) iii. Groundnuts (   ) iv. Soybeans (   ) v. Green

grams   (   ) vi. Potatoes (   ) vii. Cassava (   ) viii. Others (specify) --------------

B. General Information on credit access by farmers

1. Which of the following sources do you mainly get agricultural credit from?

i. Kilimo Biashara (   ) ii. Savings and credit organizations (SACCOs) ( ) iii.

Normal bank loans at market interest rates (   ) iv other (specify)  (    )

2. What are your main uses of the credit you get from the sources above (tick 3

choices and rank them according to priority of use)

Table 1.1: Farmers’ main uses of agricultural credit

Main uses of credit Rank 1 = greatest priority

and 3 least priority

Buy fertilizers basal fertilizer (e.g. DAP)

Buy top-dressing fertilizer (e.g.  Urea, CAN
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etc.)

Buy improved seeds of maize

Buy improved seeds of other cereals other than

maize

Buy improved seeds of grain legumes

Buy pesticides

Buy farm tools and machinery

Hire extra labour for farm activities

Transport farm produce to better markets

Other use (specify)

3. Have you ever benefited from the NAAIAP subsidy program?

i. Yes   (    )   ii. No   (     )

4. What other government policy has helped you to increase food production

(tick all that apply)

i. Input subsidy programs of before 1990 (   )

ii. Millennium Development Goals (   )

iii. Agricultural Sector Development Strategy Programme (ASDSP)

iv. Others (specify) -------------------------------------------------------------

5. Please fill in the table below from the best of your knowledge:
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Table 2.1: Participant’s benefits from NAAIAP sub-programs

Type of NAAIAP

subprogram

Benefited from any

of the NAAIAP’s

sub-program?

1= Yes 2 = No

Length in years

that you have

benefited from any

of the NAAIAP’s

subprograms

What was your

main benefit from

NAAIAP

subprograms (fill

only one choice

from the code

below the table)

1. Kilimo Plus

2. Kilimo Biashara

i. Got 10 kg free maize seeds (   ) ii. Got 50 kg of free DAP fertilizer (   ) iii. Got 50 kg

of free CAN fertilizer (   ) iv. Got both 50 kg of free DAP & CAN fertilizer (   ) v. Got

free extension information of best farming practices (   ) vi. Got full package (10 kg of

free maize seeds, 50 kg of both CAN and DAP fertilizers and free extension services)

vii. Did not benefit from NAAIAP’s Kilimo Plus program ( ) viii. Other (specify)

4. When did you first access any of the NAAIAP’s subprograms?

i. Kilimo Plus (year) ----------------

ii. Kilimo Biashara (year) --------------

5. After getting the first startup package of fertilizer and improved seeds under Kilimo

Plus, did you continue to use fertilizer?  i. Yes (   ) ii. No (   )

6. If you continued to use fertilizer or improved seeds after the first package of Kilimo

Plus what quantity are you using over and above the startup package? (Please fill in

the table below from the best of your knowledge).
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Table 2. 2. Trend of farmers’ use of fertilizer and improved seeds.

C. Effect of NAAIAP on Fertilizer Usage Rates

1. In your opinion did the NAAIAP subsidy program help farmers in Kakamega

County to increase the rate of fertilizer use?

i. Yes ( )    ii. No ( )  iii. Not sure ( ) iv. I do not know   ( )

2. In your opinion how did the NAAIAP subsidy program increase the rate of

fertilizers usage by farmers in Kakamega County?

i. It reduced cost of fertilizers (   ).

ii. Expanded agrodealer network to rural areas hence reduced distance to

access fertilizer ( ).

iii. Caused agrodealers to timely stock for sale, the right type of fertilizers

before the onset of the planting season (   ).

iv. Extension agents created mass awareness for fertilizer use

v. I do not know ( ).

Input received

under NAAIAP’s

Kilimo Plus sub-

program

Received farm

input under

NAAIAP’s

Kilimo Plus?

1. Yes 2. No

Quantity

used in

year 2

(Kgs)

Quantity

used in

year 3

(Kgs)

Quantity

used in

year 4

(Kgs)

Quantity

used in

year 5

(Kgs)

Quantity

used

currently

(Kgs)

1. DAP fertilizers

2. CAN fertilizer

3. Improved maize

seeds
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3. In your opinion did the extension agents supported under NAAIAP increase

your awareness on the usefulness of fertilizer use?

ii. Yes ( )    ii. No ( )  iii. Not sure ( ) iv. I do not know   ( )

4. In your own judgement how did NAAIAP’s credit program affect the

accessibility of fertilizers (tick where appropriate)? With the introduction of

NAAIAP’s credit program:

i. Fertilizers became more accessible (   )

ii. Fertilizers became less accessible (   )

iii. Fertilizer accessibility was not affected (   )

iv. Not sure of the effect of the program on fertilizer accessibility (   )

5. Please fill in the table below from the best of your knowledge

Table 3.1. Effect of NAAIAP on fertilizer accessibility

Benefited from

NAAIAP

Shortest distance travelled

to access fertilizer before

start of NAAIAP (km)

Shortest distance travelled

to access fertilizer after

start of NAAIAP (km)

1. Yes

2. No

6. In your own judgement how did NAAIAP’s credit program affect the availability

of fertilizers (tick where appropriate)? With the introduction of NAAIAP’s credit

program:

i. Fertilizers became more available ( )

ii. Fertilizers became less available ( )

iii. Fertilizer availability was not affected (   )
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iv. Not sure of the effect of the program on fertilizer availability (   )

7. Before launch of NAAIAP in 2007 how often did you miss to get your desired

type of fertilizer from agro-input shops (tick where appropriate)

i. Never missed (   ) ii. 1 to 2 times (   ) iii. 3 to 4 times (   ) iv. 5 to 6 times (

) v. more than 6 times (   )

8. After launch of NAAIAP how often did you miss to get your desired type of

fertilizer from agro-input shops (tick where appropriate)

ii. Never missed (   ) ii. 1 to 2 times (   ) iii. 3 to 4 times (   ) iv. 5 to 6 times (

) v. more than 6 times (   )

9. In your own judgement how did NAAIAP’s credit program affect the

affordability of fertilizers (tick where appropriate)? With the introduction of

NAAIAP’s credit program:

i. Fertilizers became more affordable (   )

ii. Fertilizers became less affordable (   )

iii. Fertilizer affordability was not affected (   )

iv. Not sure of the effect of the program on fertilizer affordability (   )

10. How affordable is fertilizer to you?

i. Easily affordable (   ) ii. Fairly affordable (   ) iii. Not affordable at all (   )

iv Not sure (   )

11. What would be your preferred price of a 50 kg bag of DAP fertilizer for you to

afford? Ksh. ----------------------

12. What would be your preferred price of a 50 kg bag of CAN fertilizer for you

to afford? Ksh. ----------------------
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D. Effect of NAAIAP on Credit Access by Farmers

1. Did Kilimo Plus sub-program of NAAIAP help you to graduate to Kilimo

Biashara sub-program?

i. Yes ( )     ii. No  (     )

2. How did Kilimo Plus sub-program help you to graduate to Kilimo Biashara

sub-program of NAAIAP

i. Kilimo Plus helped me to open a bank account after getting income from

the sale of surplus maize yield ( )

ii. It helped me to join a farmer’s organization that I used to open a bank

account (       )

iii. The free extension information made aware of the Kilimo Biashara loans (

)

iv. It helped me to graduate to Kilimo Biashara in the following other way

(specify--------------------------------------------------)

v. None of the ways (   )

3. Are you satisfied with the interest rates charged on the Kilimo Biashara loans?

i. Yes ( )  ii. No  (    )

4. What else can be done to improve farmers’ access to Kilimo Biashara loans?

i. Reduce existing interest rate

ii. Expand Equity Bank network to the rural areas

iii. Increase mass awareness of Kilimo Biashara loans

iv. Other  (specify) ---------------------

Part D: Relationship between rate of fertilizer usage and crop yields
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Please fill in the table below the to the best of your knowledge

Table 4.1: Rates of fertilizer use and maize yield

Please fill in the table below to the best of your knowledge

Table 4.12 Rates of fertilizer use and other crop yields

Type of fertilizer

used to  increase

food production

Whether the

fertilizer type is

used (1 = yes 2.

No)

Size of land

where crops are

grown with the

fertilizer (ha)

Amount of

fertilizer

applied on

the farms

(kg)

Number of

days prior to

rain season

when fertilizer

is bought

Yield of

maize grain

from the

farm ( tons)

1 ton=

1000 kg

DAP only

CAN only

Urea only

Both  DAP &

CAN

Both  DAP &

urea

NPK blends

Farm yard

manure

Compost manure

Other

None
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Type of food

crop grown

Whether any of

the food crops

is grown 1 =

yes, 2. No

Do you use

fertilizer to

grow any of

the crops 1 =

yes 2. No

Size of land

under the

crop (ha)

Amount of

fertilizer (Kg)

Yield in

tons,

(1 ton=

1000 kg)

Rice

Wheat

Beans

Cowpeas

Soybeans

Sorghum

Millet

Groundnuts

Simsim

Potatoes

Other

Part E: Effect of NAAIAP on food security and farmers’ income

1. Has any of the two subprograms of NAAIAP (Kilimo Plus or Kilimo

Biashara) helped you to improve your food security status?

i. Yes ( ) ii. No   (   ) iii. Did not benefit from NAAIAP

2. Has any of the two subprograms of NAAIAP (Kilimo Plus or Kilimo

Biashara) helped you to improve your income levels?

i. Yes (   )     ii. No   (   ) iii. Did not benefit from NAAIAP (  )

Please fill in the table below to the best of your knowledge

Table 5.1: Effect of surplus food on income generation
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Crop grown Surplus yield

for sale (tons)

Total income

earned from sale of

food surplus (Ksh)

Uses of income

from sale of

surplus crop

yields

Maize

Rice

Wheat

Cowpeas

Soybean

Sorghum

Millet

Groundnuts

Simsim

Potatoes

Beans

3. How has NAAIAP helped you to improve your household food security and

income? Please answer by filling in the table below

Table 5.2: Effect of NAAIAP on food security and income

Effect of NAAIAP on

food security

Before launch of

NAAIAP in 2007

(previously)

After launch of NAAIAP

(currently)
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i. Number of hungry

months in a year

ii. Average farm income

per year in Ksh

Part F: Effect of maize promotion under NAAIAP on food crop diversification

1. In the best of your knowledge, did the provision of improved maize seeds only

affect the diversity of crops grown by farmers in Kakamega County?

i. Yes (   )    ii. No  (   )

2. In what ways did the provision of improved maize seeds only affect the

diversity of crops grown by farmers in Kakamega County?

i. Farmers’ were reluctant to borrow loans under Kilimo Biashara to invest

in buying improved seeds of other crops

ii. The output market for other crops was limited

iii. The Kilimo Biashara loans were restricted to maize farmers only

iv. Other (specify) -----------------------------------

3. Other relevant note

………………………………………………………………………………

………………………………………………………………………………


