
ISSN: 2320-5407                                                                                      Int. J. Adv. Res. 5(5), 423-431 

423 

 

Journal Homepage: - www.journalijar.com 

    

 

 

 

Article DOI: 10.21474/IJAR01/4127 

DOI URL: http://dx.doi.org/10.21474/IJAR01/4127 

 

RESEARCH ARTICLE 

 
THE EFFECT OF FREE FARM INPUT SUPPLY ON AGRICULTURAL TECHNOLOGY ADOPTION 

AMONG SMALL SCALE MAIZE FARMERS IN MATUNGU SUB-COUNTY, KAKAMEGA COUNTY. 

 

Keya Martin, Onyango A. Christopher and Obara James. 

Department of Agricultural Education and Extension, Egerton University, P.O. Box 536-20115, Egerton. 

…………………………………………………………………………………………………….... 

Manuscript Info   Abstract 

…………………….   ……………………………………………………………… 
Manuscript History 

 

Received: 02 March 2017 

Final Accepted: 05 April 2017 

Published: May 2017 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

Fertilizer and certified maize seed use on farms is reported to be low in 

Matungu Sub-county. In effort to mitigate against this vice, the national 

government put in place programmes that ranged from subsidies to free 

input issues aimed at the promotion of use of fertilizers and certified 

seeds tailored to enhance agricultural productivity among smallholder 

maize farmers in Matungu and other Sub-counties in general. No study 

has since been undertaken to measure the effect of free farm inputs 

supply on agricultural technology uptake in Matungu. However, what is 

observed is continuous use of traditional planting material and minimal 

growth of commercial fertilizer outlets in the Sub-county. The purpose 

of this study was to document the effect of free inputs on agricultural 

technology adoption among small scale maize farmers. A cross- 

sectional survey research design was used to collect data. Using the 

coefficient of variation method, a sample size of 120 respondents was 

randomly selected from a sampling frame of 2,500 small-scale maize 

farmers who benefitted from free National Accelerated Agricultural 

Inputs Access Programme (NAAIAP) fertilizers and maize seed. The 

programme package aimed at identification of small scale maize 

producers owning land but unable to purchase inputs for the supply of 

free certified maize seed, planting and topdressing fertilizers in 

Matungu.  Data was collected using a questionnaire from respondents. 

The instrument was developed by the researcher in consultation with 

the peers in the stream of Agricultural Extension. Pilot testing of the 

instrument was done in Mumias, a neighboring sub-county with similar 

farmer characteristics. 20 farmers were involved and Cronbach‟s alpha 

coefficient of reliability of 0.808 was obtained. Using SPSS computer 

package, data was analyzed and reported as frequencies, percentages, 

means and t-test. The study findings indicate that the effect of free farm 

input issues is significant on Agricultural Technology adoption subject 

to household food security. The outcome of the study may inform 

future policy decision making that might guide efforts towards 

agricultural research development, extension delivery and improved 

agricultural technology uptake.  
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Introduction:- 
According to the World Bank, African agriculture could and should be thriving. The region is identified to have the 

right conditions to feed itself such as enough fertile farm land, enough water and favorable climates. In addition, 

International Fund for Agricultural Development (IFAD, 2015) recognizes that Africa has the potential not only to 

feed itself, but to become a major food supplier for the rest of the world.  Evidence from Asia and Latin America has 

shown that agricultural productivity growth was an essential element of structural transformation paradigm, with 

increasing attention being given to the need for major improvements in agricultural productivity to achieve Gross 

Domestic Product (GDP) growth, food security and poverty reduction goals in the context of Sustainable 

Development Goals-SDGs (Crawford, Kelly, Jayne, & Howard, 2003).  

 

Kharelah et al (2002) observes that fertilizer costs in Africa are higher than in Latin America and Asia. African 

farmers rely more on traditional crop varieties that are less responsive to fertilizers than in Asia and Latin America. 

In addition, most areas in Africa have relatively low population density, providing less incentive to invest in land 

saving technologies. However, application of fertilizers in farming usually results in better yields. A classic example 

of free farm inputs program was recorded in Malawi, baptized the „Starter Pack‟ program and its successor, the 

„Targeted Inputs Program‟-TIP implemented by the Government of Malawi with financial assistance from donors in 

1998/09 season. In the initial years of operation, the program provided almost every rural smallholder household 

with a free pack consisting 15 kg of fertilizer, 2kg of hybrid maize seed and 1 kg of legume seed. The inputs were 

sufficient for the cultivation of 0.1 hectares according to extension recommendations (Oygard, Garcia, Guttormsen, 

Khadule, Mwanaumo, Mwanawina ,Sjaastad&Wik, 2003). The pack was pegged on a number of objectives: 

Increase maize yields and food security, countering soil nutrient depletion and making new line of fertilizer-

responsive semi-flint hybrids available to small scale farmers who otherwise might not take the risk to experiment 

with them.  

 

The outcome of the program was seen as a relief effort and cheaper than importing maize (Levy, 2003). The Pack 

and TIP put improved agricultural technology in the hands of poor farmers who could not have afforded these 

inputs. Consequently, rural households food security and income position for several years was improved 

(Cromwell, Elizabeth, Kambewa, Mwanza&Chirwa, 2001). Furthermore, fertilizer importers appreciated the 

program because it purchased fertilizer from established importers rather than using independent channels for 

importing the programme fertilizer. Ten years since the launch of free or Farm Inputs Subsidized Program (FISP), a 

series of modifications were made in 2009/10 in Malawi. Despite these efforts, maize yields have remained low, 

partly due to limited adoption of improved maize varieties, fertilizer use and partly to soil nutrient loss through 

mono-cropping. The introduction of FISP was hoped that the program would introduce many farmers to improved 

inputs, stimulate future demand for those inputs and ultimately lead to long term benefits (IFPRI, 2012). Looking 

back, it is therefore interesting to note that only in the period 1998/99 to 2002/03 when SP and TIP were universally 

targeted did Malawi produce surplus maize (Harrigan, 2008).  

 

The use of fertilizer and certified seed in Kenya is low due to its high price, attributed to the high cost of 

transportation and inefficient distribution systems. This is about a third of the level used in India and a quarter of the 

level used in Indonesia (Agriculture Sector Development Strategy-ASDSP, 2010). In general terms, ASDSP notes 

that a farmer using fertilizer is assumed to embrace the use of certified seed while the reverse is common to farmers 

at initial stage of an adoption process. 

 

Matungu Sub-county has 30,786 households and a poverty index of 58 percent (Kenya Bureau Standards-KBS, 

2010). Of this, 27,000 households are rated as farm families, engaged in some meaningful subsistence and 

commercial agriculture (SCAO, 2012). Less than 10 percent of practicing farmers use fertilizer and for the few who 

do, the amounts applied are far below recommended rates. Fertilizer is purchased in 2 kg tins because of inability to 

purchase a whole bag of say 25 kg or 50 kg package. That farmers practice spot application explains the low level of 

the practice of fertilizer use in the Sub-county (SCAO, 2012). The Director of Agriculture, Mumias Sugar Company 

acknowledges that fertilizer use in the sugar belt dates back to the 1980s where many of the farmers contracted by 

the company to produce sugar-cane are supplied with fertilizers for cane production. The report observes that a 

substantial number of farmers sell out the fertilizers for quick cash (MSC Annual Report, 2012). It is noted 

therefore, while extension services are available, adoption of agricultural technologies is low. In recognition of the 

poor uptake in use of fertilizer and certified seed, the Ministry of Agriculture launched National Accelerated 

Agricultural Inputs Access Program (NAAIAP) as a mitigation measure in 75 sub-counties countrywide, including 

Matungu (MOA, 2009). According to guidelines for NAAIAP implementation, the program had objectives with 
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clearly spelt out selection criteria for the would be beneficiaries. They include to create an enabling environment for 

agricultural technology adoption in the use of improved inputs, upscale innovative food security initiatives, promote 

food security status and improve farm incomes. Like in the Malawian case, this was hoped that the initial free inputs 

supply will trigger the need for continuous use of improved inputs and hence the demand that in turn will motivate 

inputs‟ dealers to open up new outlets within farmers‟ hinterlands (MOA, 2009).   

 

The objective of the study was to determine the level of adoption of fertilizer and certified maize seed among small 

scale maize farmers in Matungu Sub-county before and after free farm inputs programme. From the objective, the 

following null hypothesis was derived and formed the basis for the investigation: Free farm inputs supply has no 

statistically significant effect on agricultural technology adoption among small scale maize farmers in Matungu Sub-

county. 

 

Key Factors Affecting Agricultural Technology Adoption:- 
Agricultural extension , also known as agricultural advisory services plays a crucial role in promoting agricultural 

productivity, increasing food security, improving rural livelihoods and promoting agriculture as an engine of pro-

poor economic growth. Extension as a rural support service is needed to meet new challenges agriculture is 

confronted with such as changes in global food and agricultural systems, including the rise of supermarkets, growing 

standards & labels, growth in non-farm rural employment, deterioration of natural resource base and climate change 

(IFPRI, 2006). 

 

International Food Policy Research Institute (IFPRI) has developed a frame work designing and analyzing extension 

and has several research programmes studying extension projects. They include from “Best practice to Best fit” a 

framework for designing and analyzing pluralistic agricultural advisory services worldwide. Agricultural advisory 

services are defined as the entire set of organizations that support and facilitate people engaged in agricultural 

production to solve problems and obtain information, skills and technologies to improve livelihoods and well being 

(IFPRI, 2006). 

 

Agricultural extension operating within a broader knowledge system, includes research and agricultural education. 

Food and Agricultural Organization, FAO and World Bank refer to this large system as Agricultural Knowledge and 

Information Systems (AKIS) for rural development. Agricultural extension is therefore, fundamentally, speeding up 

the diffusion and adoption of improved agricultural practices. The objective is to reduce the gap between research 

findings and their practical application in the field (Havenga, 1974). 

 

On the other hand, agricultural extension officers act as the link between critical information/research and farmers. 

On one side they liaise between farmers and research scientists, and on the other, between farmers and policy 

makers. Their goal is to assist farmers with decision making by ensuring that efficient knowledge is obtained in 

order to achieve successful results (Mandalios, 2014). 

 

In Kenya agricultural extension plays a pivotal role in the agricultural sector development. On  account of this, 

extension has evolved from purely public oriented in the 1960s with the notable success being dissemination of 

information on certified planting material especially hybrid maize seed to being pluralistic and demand driven since 

the early 2000s (World Bank, 2015).  Extension aims to teach  rural people how to improve their level of living by 

their own efforts, through making use of natural resources at their disposal in better systems of farming for the 

benefit of all (Bradfield, 1971). 

 

Another key factor is input subsidy. Fertilizer subsidies can differ in terms of the point at which the subsidy is 

applied (farmer, trader, local producer), form of the subsidy, how it is provided (cash payment, voucher, reduced 

transport) and whether direct or indirect (ARD, 2010). Subsidies are advanced for financial, economic and non-

economic reasons. Financial aspects count benefits in terms of increased outputs or incomes at the prevailing prices. 

Economic arguments assert that subsidies can create real economic gains by kick-starting the innovation, while non 

economic arguments focus on the potential contribution of the restoration of soil fertility, improved food security, 

poverty alleviation and social and environmental protection. Other alternatives are used in place of subsidies with 

comparable results to reduce cost of fertilizer and to improve its effect on yields. They include improving the 

enabling conditions through promotion of policies and institutions that contribute to the efficient markets for inputs, 

financial services and outputs, including regional markets to achieve economies of scale. It has also included 
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reducing high cost of transportation, reduce taxation on agriculture and investing in agricultural research, extension 

and rural education (ARD, 2010).   

 

Sri Lanka has subsidized the cost of fertilizer for paddy farmers with the intention of encouraging the use of 

fertilizer and offsetting the effect of low crop prices and high costs of production (Tibbotuwawa, 2010). The 

programme since 2005 ensures that paddy farmers can obtain fertilizer at a fixed price, the government paying a 

subsidy to importers to cover the difference between the fixed price and the imported cost. However, evaluation 

reports show a responsiveness of fertilizer use on paddy rice to the price of fertilizer. Kikuchi & Masao (1990), 

estimated that removing the fertilizer subsidy would reduce the rice yields by only one percent. This conclusion was 

supported by Ekanayake (2006), who found low elasticity of fertilizer prices on consumption for the three main 

fertilizers. In his analysis the price of rice was more important in determining fertilizer use than own price of 

fertilizer. 

 

India originally introduced subsidies in the 1960s to support the green revolution, with major spending to keep down 

the costs of fertilizer, irrigation water from public systems and rural electricity that drove many of the private 

irrigation pumps attached to wells. In addition India nationalized the main banks and directed them to provide credit 

to farmers at concessional interest rates. While studies (Doward, et al, 2004; Smith & Urey, 2002) suggest that 

during the early phases of the green revolution payment of subsidies on inputs contributed to rapid expansion  of 

production of cereals and thereby to poverty reduction, subsequently it is less clear that the subsidies have continued 

to do so. Input subsidies also become a major feature of policy and were valuable to farmers faced with declining 

output prices in the 1980s, they were not, however, key determinants of  technology adoption and became damaging 

when they crowded out capital investment in research, infrastructure and human capital as fiscal constraints began to 

bite under structural adjustment reforms.  

 

The argument for subsidies is therefore attractive on several grounds. The siren call for subsidies continues to be 

hard to resist, they are politically attractive, seem to be easy to implement and problems they are intended to address 

remain compelling at both national and international levels (Craford, Jayne & Kelly, 2008). Subsidies look as 

though they provide a ready solution to otherwise difficult problems of developing input markets and associated 

financial services to small farmers. While other ways of overcoming such problems are complicated, with success 

uncertain, a subsidy is relatively straightforward measure to implement. Politically, subsidies are a highly visible 

gesture to rural voters, as well as potentially also being an instrument of patronage. To some, moreover, the sight of 

the state taking direct action to overcome the failings of markets, regarded with suspicion in the first place, is 

welcome. Moreover, in parts of the developing world orthodox advice to avoid subsidies is treated with suspicion, 

since it usually comes from people in countries where farmers are subsidized. The advice is seen as hypocritical. Yet 

perhaps the greatest attraction in the apparent simplicity of a single measure, a subsidy, to meet a wide range of 

objectives namely, economic, social and political. It is thus necessary to unpick the different justifications that can 

be offered for subsidies (Craford, Jayne & Kelly, 2008). 

 

The major inputs in Kenyan agriculture are seeds, fertilizers and farm machinery. The input support programmes 

meant to assist farmers must focus on these type of inputs. The main support programmes put in place in Kenya are 

Nation Accelerated Agricultural Inputs Access Programme (NAAIAP) and Fertilizer Subsidy Programme (FSP) 

under the Ministry of Agriculture through National Cereals and Produce Board (NCPB). 

 

NAAIAP which is the subject of this study, was started by the Ministry of Agriculture in 2007 in some counties 

including Kakamega. The aim was to assist resource poor farmers with inputs to grow maize on one acre of land 

with a target to reach 2.5 million small scale farmers who were not using fertilizers and certified seeds due to 

economic challenges (GOK, 2009). The farm inputs included 10 kg of certified maize seed, 50 kg of planting and 

top-dressing fertilizers respectively. The objective being to start off the farmer for food production with expectation 

to save some income from surplus production in order to buy farm inputs for next season‟s crop. The inputs were 

provided free of charge through a voucher system for a year. The farmer, however, had to meet the cost of land 

preparation.  

 

Methodology:- 
A cross- sectional survey research design was employed for the study. Cross – sectional survey research design is 

appropriate for collecting data from naturalistic occurring events (Fraekel&Wallen, 2000; Mugenda&Mugenda, 

1999). Hence the design was found appropriate for this study as it was collecting data on variables as they were at 
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that point in time of data collection. This design is fast and can study big sample sizes at little cost or effort, 

minimizing the worry by the researcher about respondents dropping out during the course of the study (Kombo & 

Tromp, 2007). It further provides self-reported facts about subjects under study, their feelings, attitudes, opinions 

and behaviours (Kothari, 2008). 

 

The study was carried out in Matungu Sub-county of Kakamega County in Kenya. Matungu Sub-county in the old 

constitutional dispensation had two locations, Matungu and Koyonzo. The Sub-county is now formed by five 

administrative wards namely, Kholera, Matungu, Koyonzo, Khalaba and  Namamali.  Using the coefficient of 

variation method (Nassiuma, 2000), a sample size of 120 respondents was selected using simple random sampling 

for the study.  

 

Data collected was edited, coded and classified for ease of entry and analysis by computing using SPSS. Descriptive 

and inferential statistics were used in data analysis. Descriptive statistics included frequencies, means and 

percentages. They were used to describe the respondents‟ characteristics, status of technology adoption and 

continued use of technology after programmes exit. Inferential statistics was t-test. The hypothesis was tested at a 

significance level of =0.05 using t-test since it intended to determine whether there was a difference in the means 

of output before and after adoption of the agricultural technology.  

 

Results And Discussions:- 

Adoption level of fertilizer and certified maize seed Before NAAIAP:- 
This section sought to investigate the status of adoption level of fertilizer and certified maize seed among small scale 

maize farmers in Matungu Sub-county before free farm inputs programme. This was done by collecting data on 

respondents who had used certified seeds and fertilizers before the NAAIAP programme kicked off. The results 

were as shown below. 90.8 percent of the respondents had already used the inputs before on set of the programme.  

 

 
Use of fertilizer and certified seed before free input suppply:- 

 

Effect of Free Farm inputs on Agricultural Technology Adoption:- 

This section sought to investigate the effect of free inputs on agriculture technology adoption among small scale 

maize farmers in Matungu Division. Since the free farm inputs provided by NAAIAP programme were a constant 

factor, change in the yield obtained upon use of the free inputs was used as the indicator for agricultural technology 

adoption. This was done by comparing the yields obtained before and after the programme. Respondents were 

requested to give the yield of maize they obtained in 90kg bags per acre (0.04 ha) before and during  NAAIAP 

programe.  Before the programme the yield ranged between one and twenty 90kg bags per acre and the mean yield 

was 4.9 bags. After the programme set in, the minimum bags yield per acre rose to four and the maximum to 25 as 

the mean yield shot to 11.6 bags per acre.  The NAAIAP programme was accompanied by training of farmers on the 

proper use of the inputs and this could explain the difference in means as well as maximum production before and 

during the programme. The results are shown in figure below: 

90.8% 

9.2% 

Yes

No
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Maize yield in bags per acre before and during NAAIAP:- 

With the increased maize production after inception of the NAAIAP programme, respondents were asked to indicate 

how they utilized the excess yield. Their responses are as indicated below: 

 

 
 

Ways of handling the surplus yield:- 

Depending on how surplus yield was treated, it was of major concern as an outcome indicator to the free inputs 

programme. Only 32.5 percent of the respondents continued using the inputs as expected after exit of the NAAIAP 

programme. This is the percentage of the respondents who fully adopted the technology. The 32.5 percent were able 

to sustain the adoption by selling the surplus yield to buy the inputs as shown below. 

 

Respondents who fully adopted the technology after NAAIAP exit 

0 10 20 30 40 50 60 70

1.0-5.0

6.0-10.0

11.0-15.0

16.0-20.0

21.0-25.0

64.2% 

30% 

5% 

0.8% 

0% 

8.3% 

40% 

35.8% 

12.5% 

3.3% 

After NAAIAP

Before NAAIAP

0 10 20 30 40 50 60 70

Sold to buy inputs

Stored for food

Sold to pay fees

Others

31.7% 

60.8% 

0.8% 

5.9% 
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Test of the Hypothesis:- 
Hypothesis stated that “Free farm inputs supply has no statistically significant effect on agricultural technology 

adoption among small scale maize farmers in Matungu Sub-county”.  A t-test was used to establish whether there 

existed a statistically significant effect by comparing the mean yield levels before and after inception of the 

NAAIAP programme. The results were as shown in the table. 

 

 The t-test Results showing the effect of Free Farm Inputs on Agricultural Technology Adoption 

 Paired Differences t df Sig. 

(2-

tailed) 
Mean Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

 Yield  level before 

NAAIAP  

Yield with NAAIAP 

-

6.65000 

3.13398 .28609 

 

.42802 

-

7.21649 

-

6.08351 

-

23.244 

119 .000 

Yield levels before NAAIAP were lower and statistically lower from the yields obtained during NAAIAP 

programme. Thus free farm inputs supply has statistically significant effect on agricultural technology adoption 

among small scale maize farmers in Matungu Sub-county. 

 

Conclusions And Recommentations:- 
Free farm inputs supply has a significant effect on agricultural technology adoption. The results revealed that the 

mean yield level increased from 12 to 29 - 90kg-bags per hectare. As a consequence of the significant effect, 60.8 

percent of the respondents stored surplus yield for food while 32 percent sold the surplus yield to buy farm inputs 

and thereby sustainably continued using fertilizer and certified seed as envisaged by NAAIAP. From the findings, it 

is observed that food security was a priority (60.8%) as compared to those who invested in technology (31.7%) to 

buy inputs.     

 

It was also revealed that household food security is a preliquisite to the consideration of apportioning a percentage 

of maize yields by small-scale farmers for sale to purchase inputs for sustainable use on the farms.  Hence the need 

for stakeholder inventory and formation of participatory partnerships that should support small scale maize farmers 

with free or subsidized farm inputs to enable them improve on the yield obtained and shift from subsistence to 

commercial maize production.  

 

Consequently, there is need to form Maize Value Chain Platform that is all inclusive bringing all stakeholders such 

as researchers, extension service providers, farm input merchants and maize farmers. This will facilitate networking, 

resource flow and mobilization. The ultimate objective will be to enable small scale maize farmers make informed 

decisions as well as be able to solve some of the challenges faced during maize production cycle. 
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