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The National Accelerated Agricultural Inputs Access Programme (NAAIAP) established in 2006 was
envisioned as a safety net programme that would address the problem of food insecurity and poverty
among poor farmers. This study using cross-sectional data obtained from 200 farmers employs
Multinomial Logistic analysis and data from the 2009/2010 agricultural season to estimate the subsidy
effects of the NAAIAP program on poor and vulnerable farmers of Tana River Sub-County. To control for
errors of inclusion and exclusion the study focused on those farmers who had actually received
vouchers. Observations point to predominantly aging male farmers with primary level of education and
whose main source of income is farming earning them an average of $1 a day. These farmers owning on
average seven acres, lack titles to their pieces of land of which only half was utilized for production,
had not accessed financial services despite such services being within reach; a factor that could be
attributed to their lack of collateral and low levels of realized annual incomes from sales through
roadside markets and general information asymmetries. Model results show that returns on
investments to various income categories from use of fertilizer is sensitive to residual effects of
previous fertilizer application, timing or use of fertilizer during the right season, and communal financial
support structures such as group saving. These findings therefore avail deeper insight to policy makers
and provide valuable information which has implications on policy, design, targeting and programme
implementation.

Key words: Subsidy, fertilizer, National Accelerated Agricultural Inputs Access Programme (NAAIAP),
smallholder, Kenya.

INTRODUCTION

Fertilizer subsidies are instruments to increase component in raising crop yields on the continent; on
productivity (Druilhe and Hurle, 2012) and is an important average, farmers in sub-Saharan Africa use about 13 kg
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of fertilizer nutrients per hectare (ha) of arable land
compared with the developing country average of 94
kg/ha (Minot et al., 2009). Eleni (2009) note that with the
partial or complete removal of explicit subsidies to
smallholders, hybrid maize seed purchases and fertilizer
use declined in the early 1990s in this region and
population growth has outpaced grain production growth
in most of Eastern and Southern Africa. In Malawi
subsidies were reintroduced in 1998 after deregulation by
the Structural Adjustment Program (SAP) through the
Starter Pack Scheme (which evolved into a Targeted
Inputs Program (TIP)) following years of perennial food
shortages (Chibwana et al., 2010). Evaluation studies
show Malawi started registering surplus maize output to
the tune of more than 1 million ton per annum since the
implementation of the program. Maize yield doubled from
1.6 ton/ha in 2000 to 2005 to 2.27tons/ha in 2009/2010
(Levy and Barahona, 2002; Dugger, 2007; Gurara and
Salami, 2012).

Opinion literature is divided on the effectiveness of
subsidies with two clear schools of thought emerging;
(Druilhe and Hurle, 2012) indicates that available
evidence, suggests that such programmes have been
effective in raising fertilizer use, average yields and
agricultural production but that their success is highly
dependent on implementation. Market-smart subsidies
can also provide rapid gains coupled with good rains,
monitoring, learning and adjustments should be made for
long run sustainability especially in terms of better
targeting and involvement of the private sector. Subsidies
should also be embedded as part of the wider agricultural
development strategy. Studies (Minot et al., 2009)
conclude that if fertilizer subsidies are a cost - effective
way of assisting the rural poor, they can be justified on
the grounds of equity. If they help farmers offset these
constraints and reach optimal application rates such that
the additional farm income exceeds the cost of the
subsidy program then they can be justified on efficiency
grounds.

On the other hand traditional arguments against
subsidies have centered around distortions to the inputs
market through ‘displacements’(Druilhe and Hurle, 2012),
welfare losses (Crawford et al., 2006), financial costs,
efficiency (Filipski and Taylor, 2011), sustainability of
public investment and to achieve desired political and
social ends (Banful, 2011), for those supporting pro —
poor market and small holder development, the capacity
of such initiatives to promote greater inclusion and
capacity for the most vulnerable is desirable. It is
important to note that subsidies will impact input and
output markets and interact with trade policies, and
yielding positive outcomes is not always given. Druilhe
and Hurle (2012) posits that when inputs and output
markets do not work, there might nonetheless be a case
for subsidies, and this might well be the situation in Sub
Saharan Africa.

Kenya’s agricultural sector accounts for 65% of its exports
and 60% of total employment (KIPPRA, 2013). This sector
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however faces formidable challenges which affect greatly
the poor and vulnerable small holder population. KENFAP
(2011) conclude that lack of finance or appropriately
packaged financial services pose great challenge to
smallholder agricultural productivity in Kenya [making] it
difficult for farmers to procure inputs needed to increase
farm productivity. With Kenya being a primarily agriculture
based economy; performance in the maize subsector has
had great bearing on both food security and overall
economic growth. Doward et al. (2007) highlights the
factors limiting smallholder agriculture in Malawi as being
high levels of poverty, low productivity, increased
vulnerability, seasonality, high dependence on maize,
price fluctuation, land pressure, poor market development
and infrastructure, fragility of casual labor markets and
‘coping strategies’ of poor people. Given that the
evidence of the effects of market-smart subsidies is
limited in literature; this paper seeks to fill in the gap
between theory and practice.

BACKGROUND
Overview of fertilizer policies in Kenya

Kenya’'s economy is dependent on agriculture, which
contributes to rural employment, food production, foreign
exchange earnings and rural incomes. The agriculture
sector directly accounts for about 26% of Kenya’s Gross
Domestic Product (GDP) and 27% indirectly through
linkages with manufacturing, distribution and other
service related sectors. The sector accounts for 65% of
Kenya'’s total exports, 18 and 60% of formal and total
employment respectively (KIPPRA, 2013). Kenya's
fertilizer market was liberalized during the early 1990s
which saw the elimination of price and market controls,
import permits and quotas and licensing requirements.

This reforms coupled with the freeing of the foreign
exchange regime in 1992, led to increased entry and
investment of private sector participation in the markets
resulting in growth in fertilizer use from less than
200,000mt in 1990 to over 450,000mt in 2009 (IFDC,
2012; Ariga and Jayne, 2010) this upsurge in fertilizer use
was partly a result of the government maintaining a stable
fertilizer policy, foreign exchange controls and not
interjecting market uncertainties through large — scale
subsidy programs until 2007. This stability led to
increased private investment in fertilizer distribution (10
importers, 500 wholesalers and over 6,000 retailers)
(IFDC, 2012).

The early part of Kenya'’s input subsector in the 1970s
and 1980s saw the formation of state-run Kenya National
Trading Corporation (KNTC) and Kenya Grain Growers
Cooperative Union (KGGCU) which became Kenya
Farmers Association (KFA) working together and
doubling as both input and output service providers as
well (Ariga and Jayne, 2010). The 1970s as a result of
the conflict of interest that existed in the operational
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structures of KFA, Agricultural Finance Corporation
(AFC), and National Cereals and Produce Board (NCPB)
with the introduction of fertilizer subsidies a policy change
was made in favor of introducing another agency Kenya
National Trading Corporation (KNTC) charged with
importing fertilizer which then KFA would distribute to
farmers (Ariga and Jayne, 2010) a move aimed at
increasing competitiveness of the sector and keeping
fertilizer prices low. The 1980s saw the government relax
its monopoly allowing the private sector to compete with
the public state agencies however private companies
were still required to abide by stringent licensing and
official pricing requirements. From the late 1980s and
early 1990s the state began easing trade restrictions in
fertilizer and maize markets. The experience of Kenya
shows how a stable policy environment can foster an
impressive private sector response that supports
smallholder agricultural  productivity and poverty
alleviation (Minde et al., 2008).

The Kenyan Government over time has encouraged
farmers to use fertilizers through creating and sustaining
a relatively stable policy environment, financing
infrastructure and supporting fertilizer markets. From
1974 to 1984 the government gave agricultural input
marketing monopoly to Kenya Farmers Association and
credit provision was solely through the Agricultural
Finance Corporation (AFC). As a result, the Government
had extensive controls over imports, pricing, and
marketing of fertilizer using policy instruments such as
price subsidies, price control, licensing of importers and
distributors and import quotas (Gugerty and Cook, 2009;
Ariga and Jayne; Yamano and Arai, 2010).

This monopoly impeded market development by stifling
competition. Widespread corruption and bureaucratic
costs led to a policy change in 1972 that saw the creation
of another state agency Kenya National Trading
Corporation (KNTC), tasked with importing fertilizers for
distribution by KFA (Ariga and Jayne, 2010). In the later
part of the 1980s the government begun allowing other
firms to enter an albeit highly regulated fertilizer market.
Fertilizer traders were to abide by official prices and the
state influenced competition through strict trade licensing
requirements and control of the allocation of scarce
foreign exchange to importers (Ariga and Jayne, 2010
quoting Argwings-Kodhek, 1996). This period also saw
the government removing import quota restriction for
example in January 1990 and abolishing licensing
requirements for fertilizer imports in 1992.

In 1993, the government fully liberalized the fertilizer
marketing system by decontrolling prices and decreasing
the percentage of fertilizer provided by donor aid to only
five percent of total supply (Gugerty and Cook, 2009;
Minde et al., 2008; Ariga and Jayne, 2010) quoting
(Kimuyu, 1994) Ariga and Jayne (2010) also observe that
Government price controls and import licensing quotas
were ultimately eliminated, and fertilizer donation by
external donor agencies were phased out.

Kenya’s National Accelerated Agricultural
Access P rogramme (NAAIAP)

Inputs

Following the African Fertilizer Summit in 2006, the
Kenyan government developed a proposal through its
Ministry of Agriculture for a three — year Kshs. 36 billion
(US$525 million) input subsidy programme aimed at
reaching 2.5 million smallholder farmers (Government of
Kenya, 2006).

The National Accelerated Agricultural Inputs Access
Programme (NAAIAP) was envisioned as a safety net
programme that would address the problem of food
insecurity and poverty among resource poor farmers with
the stated objectives of improving access to and
affordability of key inputs for smallholders with less than
one hectare of land while addressing the Millennium
Development Goal of reducing extreme hunger (Sheahan
et al., 2014; Kiratu et al.,, 2014) through increased
productivity and reinvestments into agriculture. Kilimo
plus one of the components of the NAAIAP programme
targets resource poor farmers owning less than a hectare
of land. Farmers are identified, vetted and recruited into
this programme through the help of community multi-
sectorial stakeholder organizations, local leaders and
extension agents. Once qualified for the programme the
farmer is issued a grant voucher redeemable at an
accredited stockist that entitles them to a starter kit of 10
kg certified seed, 50 kg basal fertilizer and 50 kg top
dressing fertilizer with the overall objective of building
stockist capacity and strengthening the agro-dealer input
supply networks throughout the country.

The stockist then redeems in cash the equivalent of the
voucher face value from the governments appointed
financial agent or District Agricultural Offices (NAAIAP
Design and Implementation Framework, 2009). Targeted
farmer would receive the Kilimo Plus “starter kit” for two
agricultural seasons before graduating to the Kilimo
Biashara Package where farmers would pay for inputs at
the market price but receive subsidized credit from local
financial institutions (Sheahan et al.,, 2014). The group
approach would be used for initial entry training to deliver
capacity building through field days and demonstration
while at the same time serving as resource mobilization
agents though cereal banks and warehouse receipting
schemes that would cushion farmers against grain price
fluctuations and provide capital and collateral for suc-
cessive production (NAAIAP Design and Implementation
Framework, 2009). The initial projected cost per farmer
for the starter package and training to be provided by the
government extension agents was estimated at US$211
(Government of Kenya, 2006).

Selection of project districts is done on the basis of (i)
suitability for maize, sorghum and/or millet production, (ii)
high incidences of poverty (iii) lack of similar programs in
the district (Sheahan et al., 2014). Within the
implementing districts, the program used participatory
approaches in the selection of beneficiary farmers,



conducted through multi stakeholder community based
committees. These stakeholder forums comprised the
basic implementation units of the program and were
created to ensure fairness in the selection of beneficiaries
and participating input dealers (Ministry of Agriculture,
2011).

In assessing the key impacts of NAAIAP during a
recent FAO workshop® on smallholder maize production,
Ms. Rose Mwangi mentioned that the project has
succeeded in creation of demand for extension, inputs,
markets, credit and partnerships, increased production
from 4 to 20 bags per acre and reduced distances to
input sources from 15 to 35 km down to 3 to 9 km. She
says in future, NAAIAP targets to reach 2 million more
farmers, but this would require an investment of Kshs.
18.7 billion. The programme also expects to generate 26
million bags of marketable maize valued at Kshs. 78
billion, and to develop a grain market pull system that will
attract more supply and enhance utilization of improved
inputs. Odame and Muange (2012) however identified
weaknesses in program design and implementation that
favored farmers and agro-dealers who were already
experiencing sufficient agricultural productivity compared
with their counterparts who faced greater agricultural
difficulties.

Additionally they criticize the project for focusing on
maize to the exclusion of other potential staple crops as
an example of a ‘one-size-fits-all’ policy; they also identify
a critical need to simplify the voucher redemption process
possibly by devolving it to lower administrative units or
contracting the redemption function to private financial
institutions.

Although the implementation of the program has been
constrained by stockist apathy due to bureaucratic go-
vernment procedures, climate change, pest and viral
disease attacks on maize, fluctuating input prices, weak
group structures leading to weak cereal banks, poor tar-
geting, erratic and delayed disbursement of funds, double
allocation, leakages (sale of inputs to hon — beneficiaries
or agents for immediate cash) and inadequate group
development to aid reduced cost of input distribution and
to aid in collective marketing. Kiratu et al. (2014)
examining qualitative data from the project found out that
most farmers perceived the programme positively.

EMPIRICAL APPROACH

NAAIAP is implemented through project districts that are identified
based on a certain set of predetermined criteria key amongst them
being the level of poverty and vulnerability within the district. The
Ministry of Agriculture runs a separate subsidy program through
which the government sells inorganic fertilizers to farmers through
the National Cereals and Produce Board (NCPB) at prices lower
that the prevailing commercial rates (Sheahan et al., 2014; Mather
and Jayne, 2011; Peter and Rotich, 2013). Each beneficiary district

Regional Workshop on an Integrated Policy Approach to Commercializing Smallholder
Maize Production in Eastern Africa; held at the Norfolk Hotel, Nairobi, Kenya June 6th to
7th 2012.
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in any given season is allocated an average of 1000 grant vouchers
valued at between Kshs. 6000 — 8000 (US$68-91) depending on
the prevailing world input price. After issuance of the inputs the
farmer is then trained and supported by the extension system
through visits, demonstrations, field days and other training
methodologies to ensure that they use the inputs for the given
season and to avoid leakages and stockpiling. At the point of
issuance of the inputs a baseline questionnaire is administered to
the beneficiary in which their initial production and household
information is captured and this is followed afterwards by a second
impact questionnaire to the same beneficiary to now capture the
production, income and welfare effects accredited to participation in
the programme. A sample of 10% of the beneficiaries in every
season in every district is taken for the baseline and impact survey
by extension agents and questionnaires collected, sorted and data
entry and cleaning done by the Agribusiness Officers at the division
and district level.

Previous studies that have attempted to study the effects
subsidies have on the agricultural sector tended to focus on
household fertilizer use decisions (Ariga et al., 2010; Alene et al.,
2008; Jama and Pizarro, 2008), “crowding in” or “crowding out”
effects within the private fertilizer market (Omiti et al., 2007; IFPRI,
2012) and generally whether there is a case for subsidies that can
be supported by commensurate increases in production and
productivity (Alene et al., 2008; Jama and Pizarro, 2008; Dorward
et al.,, 2011; Druilhe and Hurle, 2012). Fewer other studies have
focused on targeting and impacts of fertilizer subsidies on
vulnerable farmers (IFPRI, 2011; Chibwana et al., 2010; Sheahan et
al., 2014) with findings from these studies indicating that poor and
vulnerable households were in most programs not the final primary
beneficiaries of the subsidized inputs. This study has therefore
taken a more direct approach, given that it has been done in a
predominantly poor and vulnerable district and therefore from the
onset, close to all farmers who benefited from this programme are
either poor and vulnerable or could not afford to buy inputs given
their high cost and/or low returns from their production activities.
Among the factors found to be closely correlated with greater
fertilizer adoption and use are farming systems, crop type,
education, family headship, farm size, credit access, and income
from off — farm employment (Chibwana et al., 2010). This study
using data from the 2009/2010 agricultural season seeks to
estimate the subsidy effects of the NAAIAP program on poor and
vulnerable farmers of Tana River Sub-County. To control for errors
of inclusion and exclusion (Coady et al., 2002) the study focused on
those farmers who had actually received vouchers. Community-
based targeting has been advocated as a participatory approach
and is the method of choice for the entire program.

Model specification

The assumption that each individual i is rational and chooses a set
of goods from a consumption bundle implies a multinomial model

that can be estimated as follows. Let IU;- denote the indirect

utility that would be obtained by selecting the jth treatment where j =
0,1,2..Jand

IU; =2 oc; +3,1; +¢ @)

Where z; is the exogenous covariates associated with parameters
DC_:,- and £;; which are the independently and identically distributed
error terms. This equation also incorporates a latent factor l:-_;.- for
the unobserved characteristics and is assumed to be independent
of the error term £;;. b_;,- is a set of binary variables representing the
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observed treatments choice and bizbil _________ bz‘_.r and
l:-_;,-ziil "'i:'_.f' The probability distribution of the effects of a
treatment can be summarized as:

/ / /
Pr(b; |z;,1) = 9(zjo, +31;,ziat, +8,1,,,......Zja, +3,1,,) 2

Where g is an appropriate multinomial probability distribution
function defined as follows:

exp(z{ai +8,1;) 3

J
1+ exp(z/oy +8,1,)
k=1

Pr(b;|z;,1;) =

The dependent variable of choice is household income. The multi-
variate regression is estimated as follows:

|, =@, +@HH, + T,FC, + DGR + T, MK, + T.FS, + T Q +¢,
4

Where: fz- is the household income per year (in Kshs.) given that
the poor and vulnerable farmers in Tana River rely on farming as
their main source of livelihood, changes in income are better
explained by the impact of subsidies. The other reason being that
because this is a household that had not before received any form
of support in terms of subsidies their baseline income would be a
good measure of their initial marginal livelihood state.

Explanatory variables include, Vector HH which represents
household characteristics including age, education, household size,
and farm size. Farmers demand for fertilizer is influenced largely by
the farmer’'s capacity to invest in fertilizer use, commodity and
fertilizer prices, profitability of fertilizer use, crop yield response to
fertilizer and availability of complementary inputs. These factors are
largely influenced by the decision making characteristics of the
household. Studies find age to be negatively correlated with
fertilizer use (Doss and Morris, 2001; Feder and Umali, 1993; Feder
et al., 1985) however in poor households their circumstances leave
little options for choice and so we expect that this would be
different. The age of the household is measured in number of years
while the sex of the household head is represented by a dummy
variable equal to 1 if the household is male, otherwise equal to 2.
Our hypothesis is that if targeting considers vulnerability then age
will be a key indicator for determining beneficiaries especially if the
programme targets elderly-headed households. We predict that
since female headed households are more vulnerable than male
headed households we expect that female headed households will
be preferred to male headed households in the targeting process.
GR represents the group variable that captures group membership,
and savings mobilization activities (Table 1).

FC represents the farm characteristics variable which includes
area of land under maize cultivated during the 2009/2010 agri-
cultural season measured in hectares. Farm characteristics include
land registration, ownership, and size. Farmer’s use of inputs in the
previous season, other crop enterprise within the farm, livestock
type and number, and extension service received. We hypothesize
that larger farm sizes provide incentives for farmers to maximize
productivity and land ownership also provides security of tenure
thereby allowing the farmer to invest more capital into production.

MK represents produce marketing in which we allocate a dummy
variable of 1 if the farmer sold produce and 2 if otherwise, which
captures data on sale of produce in the last season with. Studies
have shown that market orientation plays an essential role in
assuring better incomes and welfare levels for smallholder
producers, and therefore contributes to poverty alleviation. In
addition, by creating demand for production inputs and investment

goods, markets promote economic growth and providing better
market access is more likely to induce smallholder farmers to
commercialize (Azam et al, 2012). Produce marketing also
captures the details of quantities used on the farm, sold, value and
the marketing channels include farm gate, roadside or market
sales. Studies have shown that transaction costs determine the
level of produce and marketing channels available to farmers which
in turn affects the cost of goods delivered to the market and the
amount of sales returns accruing to the farmer (Smale and Jayne,
2003; Alene et al.,, 2008; Omiti et al.,, 2007). This variable also
considers the status of feeder roads in the area and assigns a
dummy variable of 1 for all weather roads and 2 for roads that are
impassable during rainy seasons. Distance to agro — input stockists
tests both for the access to inputs, and captures the cost of access
and sustainability of the programme once the farmers are weaned
into the more commercially oriented Kilimo Biashara component of
NAAIAP. Distance from the agro-dealer also captures information
on the overall impact of the programme in reducing the distance
traveled by farmers through making fertilizer available at a distance
that is cost effective to the farmer. Distance to the market employs a
dummy variable of one to four for a distance of between less than
three kilometers to over ten kilometers. Market infrastructure and
institutional aspects of market access are crucial for improving
opportunities of smallholders for increased market participation and
in addition to determining market orientation; infrastructural and
institutional conditions also have a significant bearing on scale of
smallholder production (Tung et al., 2007).

Financial services is captured by the FS variable and includes
both formal and informal financial services available and accessible
to the farmer, distance to the nearest financial service provider,
access which is assigned a dummy variable value of 1 for access
and 2 for otherwise. For those that have accessed financial
services this variable also captures the type of financial service
preferred by the farmer. Major constraints to production by
smallholder farmers includes high cost of inputs, inadequate market
access, poor infrastructure and exploitation by middle men (MAFAP,
2013), financial services therefore give farmers the requisite
capacity to access inputs and capital to invest in production. We
hypothesize that farmers demand for fertilizer is closely correlated
to the farmer’s capacity to access credit given the availability of
these input services at the right time and affordable prices.

Q is a vector of other control variables. The model controls for
households participation in the labour market, ownership of
household business, remittances, region and rainfall. Given that
participation in the labour market, ownership of household
business, and remittances all affect the level of a household’s
affordability of inputs. Region and rainfall are controlled for given
that the farmers are all from Tana River County and that rain fed
agriculture is close to non-existent in this region.

In this study we use cross sectional data from the 2009/2010
agricultural season NAAIAP programme beneficiaries collected
from households in Tana River County, specifically Tana River Sub-
County covering a total of 1,000 beneficiary households. A sample
of 200 households is used for both baseline and impact analysis.

MODEL RESULTS AND DISCUSSION
Descriptives and observations

Observations and descriptive analysis results in Table 2
indicate that majority the respondents were males aged
between 41 and 51 years of age with primary level of
education and whose main source of income was farming
that earned them an average of Kshs. 30,000 to Kshs
40,000 ($330 — 430) annually. Farmers in the study area
did not have titles to their pieces of land with each farmer
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Variable Description
Gender Gender of Household head (1=male 2=female)
Age Age of the Household head (1=<18yrs, 2=19 to 29yrs, 3=30to40yrs, 4=41to51yrs,

Marital status

Education level of H/hold

Household status family

Income source

Annual household income
Group membership
Training received

Land size

Land ownership

Proof of ownership

Areas under cultivation
Extention services received
Area under maize

Amount of fertilizer used
Maize yield

Season of yield

Maize yield previous season
Sale of produce

Market channel

Feeder roads

Market infrastructure

Use of inputs last season
Group savings mobilization
Access to financial services
Presence of ready market

5=52t062yrs, 6=63 to73yrs, 7=>74yrs
Marital Status of Household (1=widowed 2=single 3=married)
Education level of Household

(1=none 2=incomp.prim. 3=compl.prim. 4=incomp.secon. 5=complete secondary
6=polytechnic 7=tertiary college 8=university)

Household head (1=male 2=Female)

Sources of family income (1=farming 2= casual employment 3=permanent
employment 4=business)

1=Kshs<20,000, 2=Kshs 20001-30,000, 3= Kshs 30,001-40,000, 4= Kshs >40,001
Membership to a group (1=yes 2=no)

Training received (1=yes 2=no)

Total land owned by household (Acres)

Type of land ownership (1=title2=no title3=rented4=communal)
Availability of land title deed (1=yes 2=no)

Total land cultivated (Acres)

Receipt of Extension services (1=yes2=no)

Total area planted with maize (Acres)

Quantity of fertilizer applied (Kilograms)

Yield from maize crop (Kilograms)

Season of production (1=Long rains 2=short rains)

Maize production in previous season (Kilograms)
Farmer’s sales of produce (1=yes 2=no)

Marketing channel used (1=farmgate2=roadside3=market)
Status of feeder roads (1=allweather2=not all weather)
Nearest market (1=<3km,2=3-5km,3=5-10km,4=>10km)
Did the household use inputs last season (1=yes2=no)
Group undertakes savings (1=yes 2=no)

Financial services available to household (1=yes 2=no)
Availability of ready market (1=yes 2=no

197

owning an average land size of 7 acres of which only half
was utilized for production giving an average maize yield
of 100 kgs. Farmers sold their produce mainly through
road side markets that were located close to their farms.
The study also observed that farmers had not accessed
financial services despite such services being within
reach a factor that could be attributed to their lack of
collateral and low levels of realized annual incomes.

The Multinomial Logit (MNL) model offers certain
advantages in treatments where there are unobserved
products attributes, it is a preferred method where the

dependent variable in question is nominal and is made up
of more than two categories. Results for the MNL are
presented in Table 3. Annual household income is used
as a measure of the level of poverty and vulnerability at
the household level. Contrary to programme design and
objectives our results indicate that at lower levels of
annual household income only sales and group savings
correlate positively to annual income.

Education levels, market infrastructure and group
membership were significant but did not contribute
positively to increased household incomes amongst the
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Table 2. Values of Variables used in regression analysis.

Variable Obs. Mean Std. Dev.
Gender 200 1.37 0.485
Age 200 3.97 1.149
Marital status 196 2.34 0.616
Educ. level of H/hold 197 3.04 1.161
Household status 199 1.15 0.372
Family income source 200 1.17 0.777
Annual household income 200 2.59 1.107
Group membership 199 1.35 0.48
Training received 197 1.03 0.185
Land size 200 6.72 4.242
Land ownership 200 2.04 1.076
Proof of ownership 200 1.43 0.496
Areas under cultivation 200 3.49 2.321
Ext. services received 198 1.04 0.208
Area under maize 197 1.61 0.888
Amount of fertilizer used 198 78.88 117.624
Maize yield 200 100.63 104.298
Season of yield 199 1.25 0.437
Maize yield prev. season 198 5.66 2.804
Sale of produce 200 1.39 0.488
Market channel 200 2.31 0.927
Feeder roads 200 1.79 0.408
Market infrastructure 200 3.54 0.819
Use of Inputs last season 184 657.75 2207.372
Group Savings mobilization 200 1.59 0.493
Access to financial services 200 1.56 0.497
Presence of ready market 200 1.4 0.673

very poor. In very low level income households what is
sold at the farm gate contributed to a very large extent to
the family income and in most cases due to the
formalities of credit availability and low levels of
education groups become an important and in many
ways a sole source of credit for reinvestment into
agriculture, partly accounting for the highly negative but
significant relationship between extension services and
household income. Hahlbrock and Hockmann (2011) in
Russia, support the fact that group affiliation has a
positive effect on the performance of the farm. Similar
studies in Mali (Baden, 2014) find that group members
were more empowered than non-members in the realms
of decision-making over agricultural income, access to
credit, technology transfer and freedom of movement.
Farming households either store, sell or consume farm
produce. The potential for and wisdom of storing,
consuming or selling and saving the earnings from retail
purchases are determined primarily by the spread
between farm gate and retail market prices, shifts in this
relationship between these prices from one season to the
next affect farmers profoundly and group saving not only

provide financial security and a low cost form of
insurance but provide a viable option for smoothing out
market volatility effects.

In the middle incomes category marital status and
group savings were found to be significant and positively
affected annual household incomes with household
status, land size, use of inputs, group membership and
having a ready outputs market remained significant but
did not have a positive influence on household incomes.
Uneze (2013) confirms that savings is important for
accumulation of capital required to generate future
incomes and as such group savings have been shown to
be vital for securing credit and low interest loans. In a
predominantly polygamist Islamic community like the one
in which this studies were carried out marital status is
commensurate with larger families and more labour and
thus more income, given that women and children are
known to be most active in farm work. The study found
out that in the middle income category land size is also a
significant.

At higher levels of household income only sales had a
positive and significant effect on income this could be
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Table 3. Multinomial logit regression results for annual household income.

Annual household income Kshs <20,000

Kshs 20001-30000

Kshs 30001-40000 Kshs >40001

Constant 19.093(0.01)
Gender -0.099 (-0.16)
Age 0.337(1.14)
Marital status 0.525(0.99)
Educ. level of H/hold -0.492*(-1.81)
Household status -0.604(-0.75)
Family income source 1.071(0.68)
Group membership -0.11(-0.17)
Training received 2.627(1.08)
Land size -0.158(-1.39)
Land ownership -0.493(-1.25)
Proof of ownership -0.388(-0.6)
Areas under cultivation -0.056(-0.32)
Ext. services received -18.300***(-3.78)
Area under maize 0.294(0.66)
Amount of fertilizer used 0.004(1.15)
Maize yield 0.002(0.77)
Season of yield 1.19(1.4)
Maize yield prev. season -0.139(-1.09)
Sale of produce 1.25%(1.91)
Market channel -0.157(-0.46)
Feeder roads -0.699(-0.92)
Market Infrastructure -0.631*(-1.77)
Use of inputs last season -1.027(-1.21)
Grp savings mobilization 2.397*(2.29)
Access to Finl services -0.13(-0.21)
Presence of ready market -0.752(-1.22)
N 179

-17.458(0.03) 0.486(0.1) 31.304(0.01)
-0.923 (-1.47) 0.098(0.16) 0.735(1.19)
-0.427(-1.54) 0.333(1.1) 0.395(1.46)
1.24%(2.05) 1.636*+(2.64) -1.06%(-1.81)
-0.169(-0.7) -0.306(-1.25) 0.192(0.81)
0.156(0.18) -2.064**(-2.50) -0.249(-0.31)
0.226(0.54) 2.128(1.49) 1.85(1.3)
0.69(1.05) -0.647(-0.99) -0.749(-1.17)
15.206(0.02) 4.139(1.61) -21.386(0.00)
0.038(0.35) -0.257%(-2.34) -0.077(-0.72)
0.113(0.31) -0.729%(-1.87) -0.294(-0.8)
-0.202(-0.3) 0.305(0.48) -0.282(-0.43)
-0.002(-0.01) 0.048(0.3) -0.094(-0.58)
2.151(1.39) -2.582%(-1.84) -2.325(-1.55)
-0.435(-1.01) 0.254(0.06) 0.22(0.58)
0.00(0.26) -0.001(-0.17) 0.001(0.32)
-0.002(-0.26) 0.001(0.59) -0.002(-0.45)
1.584(1.49) 0.957(1.13) -3.444%(-2.74)
-0.002(-0.02) 0.16(1.53) -0.059(-0.46)
-1.359%(-1.99) 0.406(0.62) 1.026(1.63)
0.019(0.06) 0.215(0.62) 0.029(0.09)
0.376(0.46) 0.381(0.49) -0.448(-0.55)
0.027(0.07) -0.223(-0.61) -0.142(-0.4)
-2.406**(-2.36) - -3.305%*(-3.19)
-0.943(-0.86) 2.856**%(2.85) 0.396(0.36)
-0.405(-0.64) -0.175(-0.3) 1.04(1.61)
-0.046(-0.08) -1.473%(-2.17) 0.176(0.31)
179 179 179

attributed to the fact that at higher levels of income
farmers are better linked to and integrated into the market
than lower income farmers and thus are already
experiencing the benefits of commercialization. Whereas
season of yield and use of inputs were found to have a
significant impact on the incomes of this category of
farmers this effect was found to be indirect. This could
explain the fact that most farmers at these levels of
household incomes find fertilizer purchase and use
extremely unaffordable with each purchase having a
direct negative effect and sometimes leaving a huge
impact on household income and this could account for
the reasons why farmers at these levels of poverty and
vulnerability fail to use these inputs. This being a
predominantly arid and semi-arid area commodity
markets are also prone to shocks (droughts and relief
supplies) that cause crop prices to behave in “contra-
seasonal” manner.

When controlled for use of fertilizer in the last six
months, season of yield assumed positive significance of
the low income farmer group. For farming communities

that depend on the fluctuating commodity markets where
the relationship between the seasonal production and
prices greatly affect household incomes, cyclical
seasonal price quantity variations in the markets
therefore determine to what extent the farmer can recoup
investments and derive benefits from market sales and
farming. Similar scenarios prevail for the middle income
category of farmers with sales becoming significant as
well. Thus the covariance of price and farm incomes, and
the opportunities and ability to produce intertemporally at
reasonable cost determines the extent of transitory
benefits of fertilizer use.

CONCLUSION AND POLICY IMPLICATIONS

The National Accelerated Agricultural Inputs Access
Program (NAAIAP) was designed by the Kenyan
government as safety net program for poor farmers who
did not have adequate financial resource to purchase
farm inputs during every production cycle and to address
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the issues of extreme hunger and poverty in line with the
Millennium Development Goals (MDGs). This program
was intended to benefit those households that were
before then using insufficient or no fertilizer and seeds for
their production. However, results from our analysis
indicate that even within the poor and vulnerable farmers
such a blanket program fails to achieve its objectives
given the disparities and resource endowments in the
various groups of farmers due to their productive capacity
and income levels.

Contrary to programme design and objectives our
results indicate that at lower levels of annual household
income only sales and group savings correlate positively
to annual income. In the middle incomes category marital
status and group savings were found to be significant and
at higher levels of household income only sales had a
positive and significant effect on income. Market access
plays an essential role in assuring better income and
welfare levels for smallholder producers, and thus
contributes to poverty alleviation. The majority of the
smallholders in Kenya cultivate their farms for
subsistence and very little of this production gets to the
market.

These results are consistent with previous research
studies (Azam et al., 2012; Omiti et al., 2007; Tung and
Costales, 2007) on smallholder market access, who
found out that by creating demand for production inputs
and investment goods, markets promote economic
growth. In addition Market linkages, support infrastructure
and structures that are friendly to the poor and vulnerable
are essential. However at village level, market
participation is hampered by poor quality and high cost of
inputs, high transaction costs, high market charges and
unreliable market information. However significant
provision of inputs to poor farmers may be to reduce their
production costs market infrastructure and institutional
aspects of market access are crucial for improving
opportunities of smallholders for increased market
participation and in addition to determining market
orientation; infrastructural and institutional conditions
have a significant bearing on scale of small holder
production.

This study proposed theintroduction and/or strengthening
of Farmer Saving groups (FSGs) which are self-managed
community-based groups composed of between 10 and
20 members that provide basic financial services to their
members as a key component of the NAAIAP program.
These groups respond directly to felt needs within the
community through provision of secure saving platforms,
basic loaning facilities with flexible terms and some form
of insurance against fluctuations in the market. These
groups offer simple and cost effective entry level financial
services to people who are poor or isolated from
mainstream financial service providers.

Market linkages and participation project components,
and lobbying for policies that link farmers to markets and
market supporting and enhancing infrastructures are
essential elements of the project that needs to be

incorporated into the NAAIAP programme. Development
of farmer friendly markets, small scale value addition
projects and smallholder market access support,
protection and capacity building will help enhance
confidence in smallholder farmers and strengthen their
footprint in the output market.
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