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ABSTRACT 
 
Since liberalisation of trade unions, Uganda Cooperative Alliance (UCA) has been an active participant in agricultural 
activities through various development projects country wide. UCA trained farmers with modern agricultural production 
method like pest and disease management technologies, post harvest handling, use of improved seed varieties, spacing, timely 
planting, soil and water conservation, mulching, seed bed preparation, and intercropping. This study was therefore conducted 
to determine the level of adoption and the socio-economic factors that influence the rate of adoption of improved crop 
production technologies by farmers affiliated to UCA. The study was conducted in Mukono and Masaka districts, where UCA 
implemented numerous projects. At the district level the ACEs were also purposively selected followed by simple random 
sampling of farmers belonging to the different Rural Producer Organisations (RPOs) in a selected ACE. In total 160 farmers 
(80 farmers per district) were randomly selected and interviewed using structured questionnaires. Determination of technology 
adoption was done on five crops and the different agricultural practices for a given crop enterprise were scored as 1 for use of 
practice/technology and 0 for non-use. The scores were then assigned relative weights. The level of technology adoption was 
therefore computed as a ratio of the weighted sum score of used practices to total weight scores of all the practices in a 
technology package. While a censored Tobit model was used to determine the factors that affected the rate of adoption of 
agricultural technologies/practices. Results showed that levels of adoption for the production technologies varied between 
crops, with vegetables showing the highest level of adoption (50%), followed by banana at 49.6%, while beans had the least 
levels at 43%. While Tobit model analysis showed that level of education (P ≤ 0.01), access to credit (P ≤ 0.01), farmer’s 
experience (P ≤ 0.05) and use of hired labour (P ≤ 0.05) were the most significant factors that influenced rate of adoption. © 
2012 Friends Science Publishers 
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INTRODUCTION 
 

In the 1980s Uganda undertook extensive economic 
recovery reforms to spur economic growth and reduce 
poverty levels. Although the economy recovered during the 
1990s as a result, sustainable development has not yet been 
achieved. Poverty is still severe, especially in rural areas 
(Appleton, 2001; Ministry of Finance, Planning & 
Economic Development MFPED, 2002). MFPED (2002) 
observed that many of the key causes of poverty are linked 
to marketing problems and low productivity in the 
agricultural sector. 

The government’s efforts to improve the agricultural 
sector are embedded in the Plan for Modernisation of 
Agriculture (PMA), which is part of the wider guiding 
framework called the Poverty Eradication Action Plan 
(PEAP). In addition, government policies of trade 
liberalisation and privatisation have encouraged many 
private institutions to participate directly in agricultural 
activities aimed at increasing profits through improved 

productivity. For example; Volunteer Efforts for 
Development concerns (VEDCO) made sufficient 
contribution to improve on livelihood and resource 
management skills for farmers, they have given technical 
advice, seeds to farmers like banana suckers, yam seeds and 
tree seedlings (Rahman et al., 2008). Uganda National 
Farmers Association (UNFA) operates through a 
decentralised structure in the various districts, UNFA 
district organisations work independently with some degree 
of support from the centre. Through donors support, UNFA 
has carried out capacity building and development activities, 
including training, information services, institution building 
activities, credit provision, advisory services (extension), 
education programs and marketing (Nsamba, 1999). Export 
Promotion of Organic Products from Africa-Uganda 
(EPOPA-Uganda) has worked together with exporters and 
its field staff to improve on the organic practices at farmer 
level. This is done through improved soil management, crop 
diversification, natural pest control, and weed management, 
all of which combine to enhance their food security and 
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improve their income (Taylor, 2000). Africa 2000 Network-
Uganda, through its theme poverty eradication through 
access to markets, has embarked on creating marketing in its 
activities as one of the strategies to eradicate poverty and 
hunger by supporting the formation of farmers associations 
for collective marketing and advocacy (Africa 2000 
Network-Uganda, 2005). Uganda Cooperative Alliance 
(UCA) is also one of such organisations which came out as 
a result of liberalisation of trade in 1991. It is an umbrella 
body of the cooperative movement in Uganda and has been 
working towards transforming a system of largely 
government-supervised and controlled co-operatives into 
one of owner-controlled and owner-beneficiary cooperatives 
business (World Bank, 1995). It represents about 1.5 million 
farmer members of various co-operative organizations and 
has since been an active participant in agricultural activities 
through various development projects country wide 
(Mwesigye, 2006). 

The Uganda Cooperative Alliance has particularly put 
deliberate efforts to form Area Cooperative Enterprises 
(ACEs) and Rural Producer Organisations (RPOs). The 
ACEs were formed to enable farmer’s access markets and 
have better bargaining power through; bulking of farmers 
agricultural commodities, which they sell to the most 
competitive buyers, handling input distribution and value 
addition. The RPOs were formed to ease information 
dissemination, incorporate small farmers into large-scale 
production, promote collective marketing and encourage use 
of new technologies of crop production. RPO member 
farmers were trained in a number of cross cutting issues 
including organisation development, group formation, 
gender issues, record keeping and farm management (UCA, 
2004). Farmers were also trained in modern agricultural 
production technologies like pest and disease management 
technologies, post harvest handling, use of improved seed 
varieties, spacing, timely planting, soil and water 
conservation, mulching, seed bed preparation, and 
intercropping. 

Despite these trainings, the extent to which the trained 
farmers have adopted and applied the practices is not 
empirically well known. Many previous studies on adoption 
such as Mugisha et al. (2004a) studied adoption of IPM 
groundnut production technologies in Eastern Uganda, and 
looked at the factors affecting adoption of IPM technologies 
but did not focus on the thoroughness of adoption, that is, 
the number of practices adopted from a technology package 
with a range of practices (Feder et al., 1985). Results of 
such studies are therefore generalised. A study by Yaron et 
al. (1992) on innovations on family farms in the Nazareth 
region in north of Israel, looked at the adoption of five 
different innovations, which were assigned relative weights; 
however the basis for assigning these weights were not 
explicitly justified. This study therefore considered adoption 
of agricultural technologies by looking at the level of using 
individual technology practices that constitute a given 
technology package. The study also determined the socio-

economic factors that influence the rate of adoption of 
improved crop production technologies by farmers affiliated 
to UCA. The study was guided by the hypotheses that 
farmers’ access to agricultural credit increases level of 
adoption of technologies, level of education positively 
affects the rate of adoption of agricultural technologies and 
that farmer’s membership to other groups in addition to 
UCA has a positive influence on the rate of adoption. 

Given the current intervention strategise by the 
government, this type of study was timely. The Ugandan 
economy is dependent and dominated by agriculture, which 
constitutes the key intervention sector of the Poverty 
Eradication Action Plan (PEAP). And with an annual 
population growth rate of 3%, Uganda’s economic 
development hinges on the ability to increase agricultural 
production and productivity (Erbaugh, 1997). Increases in 
food production and availability can be secured through 
adoption of improved technologies by farmers, but there is 
need to have a prior understanding of the factors that affect 
farmers’ adoption. 
 
MATERIALS AND METHODS 
 
Area of study: The study was conducted in two districts of 
Mukono and Masaka. These districts were purposively 
selected because they were the major areas, where UCA 
implemented numerous projects namely; Farmers Economic 
Empowerment through Agricultural Services (FETAS), 
Community Empowerment Through Cooperative Financial 
Services (CECFIS), Life Improvement through Farmer 
Empowerment (LIFE), and Project for Area Cooperative 
Enterprises (PACE). All these projects worked towards 
strengthening farmers’ organisations and their ability to 
improve the livelihoods of their members through farmer 
training. At the district level the ACEs were also 
purposively selected with the help of the extension agents. 
The ACEs selected were those that had members who 
regularly attended UCA training activities. This was then 
followed by systematic random sampling of farmers 
belonging to the different Rural Producer Organisations 
(RPOs) in a selected ACE. In total 160 farmers (80 farmers 
per district) were randomly selected and interviewed. 
Data collection: The data used were collected from primary 
sources. A structured questionnaire was used to collect 
primary data, which included socio-economic and 
demographic characteristics of farmers such as farmer’s age, 
sex, education level, farming experience, household size, 
number of visits in a season by extension agents, sources of 
household income and major crops grown. Data on the use 
of different agricultural technologies, which had been 
disseminated to farmers were also collected. These included 
the source of the technology/knowledge, skills taught, the 
period they had been applying the knowledge, reasons for 
adopting the practices/skill, problems associated with using 
the skill and the benefits accruing from application of the 
practice. 
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Analytical model: Determination of technology adoption 
was done on five crops which were found major in the study 
areas in terms of their popularity among the sampled 
farmers (high percentage of farmers cultivating them as 
their major crop). These were maize, beans, bananas, 
vegetables and Irish potatoes. For purposes of this study, the 
level of adoption for a given crop enterprise was defined as 
a proportion of practices a farmer applied out of a total of 
practices in a technology package a farmer was trained in, a 
definition that was used by Mugisha et al. (2004b). 
However, the authors pointed out the weakness of this 
definition; that it assumes all the practices in a technology 
package are equally important. To overcome this weakness, 
the approach used by Yaron et al. (1992) was adopted. The 
different agricultural practices for a given crop enterprise 
were scored as 1 for use of practice/technology and 0 for 
non-use. The scores were then assigned relative weights 
basing on literature and discussions with field extension 
workers and farmers on how important a given 
technological practice was in terms of contributing to 
productivity, and the practices that were given more priority 
during farmer trainings. 

Several studies have given a range of factors that 
influence the increase in yields for various crops. For 
example, a study by Mugunieri et al. (1997) to determine 
agronomic and socio economic factors affecting maize yield 
response to fertiliser in western Kenya reported that planting 
within the first five days after the first rains led to gains in 
yield to the tune of 432 kg/ha compared to planting over 
five days later. This is due to nitrogen flush which is usually 
noticed in soils after first rains following a long dry season. 
It was further noted that late planting of maize led to yield 
losses of up to 316 kg/ha compared to planting early, poor 
weed management caused yield losses of up to 485 kg/ha 
compared to good management. 

In pearl millet, Shakoor and Naeem (1999) reported 
higher grain yield of 1089 kg/ha when improved variety 
(PARC MS-1) is used compared to local variety, which 
yield only 722 kg/ha. Similarly Nduguru et al. (1994) 
attributed low yields in beans to diseases and lack of 
suitable varieties adaptable to the varied agro ecological 
conditions. 

De Gautam and Kaushir (1988) reported that in cereals 
when an improved and local variety are shown by broadcast 
methods and without weed control, an average grain yields 
of 1.41 and 1.13 tonne/ha is realised respectively, but with 
scientific management practices crop yield can be increased 
at by least 3 times. De Gautam and Kaushir (1988) further 
reported that by row planting, gap filling, thinning and 
proper weeding yield of improved variety in pearl millet is 
at 1.94 tonnes/ha but with application of nitrogenous 
fertiliser this increases to 2.37 tonnes/ha. 

Nankinga et al. (2004) on the study to find out the 
effect of plant density on the performance of East African 
highland bananas in Uganda, reported that plant spacing 
significantly influenced bunch weight, number of clusters, 

plant girth and suckering rate. Lowest bunch weight was 
recorded for bananas established at 2 m by 2 m, while 
highest were recorded for bananas established at 3 m by 3 
m. However, total banana yield per hectare was higher for 
the bananas established at 2 m by 2 m and lowest in bananas 
established at 3 m by 3 m. 

The level of technology adoption was therefore 
computed as a ratio of the weighted sum score of used 
practices to total weight scores of all the practices in a 
technology package (Yaron et al., 1992). That is:  
 

∑
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Where r  is the level of adoption, ap  is the adopted 

practice, λ  is a score of the adopted practice, pw is the 

relative weight of a practice, and tp  stands for 
recommended practices in a technology package whether 
adopted or not. These weights are shown in Table I. A 
technology package usually has a number of practices. For 
example practices in a technology package for beans 
included: growing improved varieties, plant spacing, timely 
planting, fertiliser application, and weed control. Whereas 
some farmers apply all such practices within the package, 
others apply most of them, few of them or none of them, 
putting them at different adoption levels ranging from full 
adoption (in which case r = 1) to non-adoption (r = 0). 

Key questions in adoption studies are two fold: who 
adopts and how much is adopted by those who adopt. In 
order to address these questions, who adopt and how much 
can be combined in a single model such as the Tobit (Abadi 
et al., 1999). The Tobit model estimates the likelihood of 
adoption and the extent (intensity) of adoption. In addition, 
it accommodates the lower and upper limit of a variable, and 
also gives efficient, unbiased and normally distributed 
coefficients. Holloway et al. (2004) noted that while the 
Probit and Logit models (binary variable as dependent 
variable) are widely used, Tobit models should be preferred 
when the dependent variable is censored so as to avoid loss 
of information. 

Maddala (1983) shows that the expected level of 
adoption, E (Y), is:  
 

)(YE  = )()(( zfZFX αβ +  and αβXz =   (2) 
 

Where F(z) is the cumulative normal distribution of z, 
f(z) is the value of the derivative of the normal curve at a 
given point (unit normal density), z is the Z score for the 
area under the normal curve, β  is a vector of Tobit 
maximum likelihood and α  is the standard error of the 
error term. 

For adopters and non-adopters, McDonald and Mottif 
(1980) show that the marginal effect of the explanatory 
variable on the expected value of the dependent variable 
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(level of adoption) is:  
 

ii ZFXYE β)(/)( =∂∂      (3) 
 

For non adopters, the change in the probability of 
adopting a technology as the explanatory variable Xi 
changes is given as:  
 

∂=∂∂ /)(/)( βzfXZF     (4) 
 

And the change in the level of adoption with respect to 
a change in an explanatory variable among adopters is:  
 

{ }22* )(/)()(/)(1/)( zFzfzFzzfXYE ii −−=∂∂ β  (5) 
 

A censored Tobit model was used in this study to 
determine the factors that affected the rate of adoption of 
agricultural technologies/practices. The dependent variable 
was the weighted proportion of the practices adopted 
(number of practices taken up out of total).  Following 
Maddala (1983) and Gujarati (1995), the model was 
specified as:  
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If  = normal density function of standardised index. 

I  = index reflecting the combined effect of X  
independent variables that hinder or favour adoption. 

Therefore, the empirical model used in this study is 
stated as follows:  
 

εβββ ++++= nn xxI ....110    (7) 
 

Where 
I = proportion of agricultural practices applied. 

        β o=  constant. 
        x1= age of the farmer in years. 
       x2 = amount earned from off farm sources. 
        x3= education level of farmers in terms of number of 
progressive years spent in school. 
       x4 = household size. 
       x5 = number of extension visits per season. 
       x6 = farm size in hectares. 
       x7 = membership to the other groups in addition to RPO 
(1: yes, 0: no). 

       x8 = access to credit (1: yes, 0: no access). 
       x9 = use of hired labour (0: no hired labour used, 1: 
hired labour used). 
     x10= farming experience in years. 
       111 ββ − = parameters estimated. 
       ε = error term. 

Before model estimation, the explanatory variables 
were tested for multicollinearilty. The model was estimated 
using STATA version 8.0. 
 
RESULTS AND DISCUSSION 
 

Socio-economic characteristic of the sampled farmers 
were analysed. These included age, farming experience, 
level of education in terms of number of progressive years 
spent in school, source of labour and size of land owned 
(Table II). Many studies have established that these factors 
affect adoption of agricultural technologies, although in 
some cases the direction and magnitude of influence vary 
from one study to another. 

The average age of the respondents and their spouses 
were 42 and 38 years, respectively. The farmers had an 
average farming experience of 20 years and had spent about 
8 years in school (post primary school education). Age of a 
farmer may positively or negatively influence adoption. 
Younger farmers are more dynamic in the adoption of new 
farming techniques, while older ones are more experienced 
and skilful but less energetic. Bisande et al. (1998) noted 
that experience of the farmer can generate or erode 
confidence. In other words, with more experience, a farmer 
can become more or less risk averse to new technology so 
this variable can have a positive or negative effect on 
farmer’s decision to adopt technologies. As regards 
education, it is generally believed that more educated 
farmers easily learn new technologies, synthesize the 
information and apply them to the farming situation (Lin, 
1991). Several studies have shown that education helps a 
farmer to understand a new technology. Zepeda (1990) in 
the study of bST use by California dairy farmers reported 
positive relationship between adoption and education. 

Households had an average of seven members. 
Household size is considered an endowment in terms of 
family labour and is expected to positively affect the 
probability of adoption, given the labour intensive nature of 
agricultural technologies. Study results indicated that a 
small majority (57%) of households used both hired and 
family labour, 42% used only family labour and 1% used 
hired labour only. Labour availability is often mentioned as 
a key variable affecting farmer’s decision to adopt 
agricultural innovations. If farmers perceive a new 
technology as labour intensive as compared to the existing 
one, then level of adopting it becomes low (Feder et al., 
1985). In a study on the adoption of high yielding varieties 
in India, Harris (1972) found that shortage of family labour 
was a significant variable explaining why farmers did not 
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adopt agricultural practices. 
The average land size per household was 4.9 hectares, 

out of which only 1.7 acres was under crop production. 
Different land tenures systems were also noted; 37% of the 
respondents had land under customary arrangements, 31% 
had mailo land tenure type, 17% owned freehold land, while 
17% rented. Feder et al. (1985), while studying how land 
investment and practices affect economic and tenure 
security found that farm size, land tenure system were key 
explanatory variables affecting adoption which requires 
vigorous theoretical and empirical analysis. This supports 
the notion that renters are less likely to adopt conservation 
practices than are landowners (Griliches, 1995). 
Technology/practices taught to farmers: Almost all the 
respondents (over 80%) had been trained at least once by 
extension agents. The majority (76%) were reportedly 
trained in planting techniques, 57% were trained in soil and 
water conservation, 57% in pest and disease control and 
52% in post harvest handling (Fig. 1). Extension agents 
believed these practices to be more important hence 
emphasised. Rubas (2004) noted that if adoption spreads 
like a disease, through contact, the more contact one has 
with the outside, the more information one will have and the 
more likely it is that one will adopt. Similarly Lin (1991) 
reported that extension contact is significantly related to the 
adoption of high and intermediate technologies. 

However, limited use of purchased improved inputs 
was noted. For instance, only 28% of the farmers used seeds 
of improved varieties, 23% used agrochemicals and 20% 
reportedly used sprayers. Nkonya and Mwanga (2004) 
indicated that farmers practice stepwise adoption of 
technologies, since they sometimes constrained and unable 
take all the practices at once. 
Technologies adopted under different crops: The level of 
adoption of the agricultural practices varied from crop to 
crop (Table III) as also noted by Crawford (1997) that 
adoption varies from technology to technology, crop to crop 
and from location to location depending on the risk, 
profitability and social approval. Adoption level was highest 
in vegetables (50.3%), followed by banana at 49.6%, and 
lowest in beans at 42.8%. 

However, the estimated adoption levels for all the 
considered crops in the study were higher than what 
some previous studies have found out. For instance, In 
Tanzania, Bisande et al. (1998), while studying adoption 
of maize production technologies established adoption 
rates of 0.17 and 0.35 for improved maize varieties in 
highland and intermediate zones of Southern Tanzania. 
While Nkonya et al. (1998) found a higher rate of adoption 
(0.52) for improved maize varieties in Northern Tanzania. 
Findings from this study however indicated adoption level 
of 50.3%, followed by banana at 49.6% and lowest in beans 
at 42.8%. In vegetable production, 89.9% of the farmers 
adopted row planting, 86.4% seedbed preparation, 86.4% 
was for spacing, 81.9% adopted mulching, 81.8% weed 
control. Pest and disease control had 72.7% of the farmers 

adopting and soil and water conservation practices was also 
adopted by 72.7% of the farmers. Row planting and spacing 
are complementary practices that are cheap and easy to 
apply, more so their application does not inflict any 
additional cost to the farmer but instead simplifies other 
agronomic practices such as weeding and spraying.  

Most respondents however attributed the relatively 
low adoption of pest/disease control practices to the high 
cost of agricultural chemicals and unavailability of spraying 

Table I: Relative weights assigned to technology 
practices for the different crops 
 
Practices Relative weight (

pw ) 

Maize Beans Vegetables Bananas Irish potato
Improved varieties  2 2 1 1 2 
Plant spacing  1 1 1 2 1 
Timely planting 2 2 1 1 1 
Fertiliser application 2 1 1 na 2 
Pest and disease control 2 2 2 2 2 
Soil & water conservation 1 1 1 1 1 
Mulching/organic manure 1 1 2 2 1 
Row planting 1 1 1 1 na 
Deleafing na na na 1 na 
Desuckering na na na 2 na 
Weed control 1 1 1 1 1 
Drying  and storage 1 1 1 na 1 
Seedbed preparation 1 1 2 1 2 
Seed selection na na na na 2 
“na” means the practice is not application for a given crop enterprise 
 
Table II: Socio-economic characteristics of farmers 
 
Household characteristics  Mean value Standard deviation 
Age of respondent (years) 
Age of spouse (years) 
Education level of respondent (years) 
Education level of spouse (years) 
Farming experience (years) 
Total number in household 
Total land size ( hectares) 

42.28 
38.31 
8.24 
7.62 
20.26 
7.62 
4.91 

12.87 
12.78 
4.14 
3.55 
12.72 
3.00 
5.37 

 
Table III: Level of adoption of crop production 
technologies 
 
Crop Adoption levels (%) 
Vegetables 
Bananas  
Irish potatoes 
Maize 
Beans 

50.3 
49.6 
47.3 
47.2 
42.8 

 
Table IV: Farmers’ responses on reasons for adopting 
agricultural technologies 
 
Reason Per cent multiple 

responses (n= 248) 
Expected higher yields 60 
Expected higher incomes 42 
Available markets for the produce 25 
Conservation of soil moisture 23 
Higher social status 22 
Availability of capital for the practice  20 
Practice eases other management practices 16 
That is how it was taught 10 
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equipments. In banana production, majority of the 
respondents (82.9%) adopted the pruning practices, 77.1% 
adopted desuckering, 74.3 were for plant spacing, weed 
control 71.4%, pest/disease management 71.4%, soil and 
water conservation 65.7% and mulching was 62.9%. These 
high rates were attributed to the ease of application of these 
practices and also to the fact that they were the cultural 
practices recommended for the control of some pest and 
diseases in bananas. They were less tedious and easily 
practiced using the simple tools available at homes. Both 
mulching and soil water conservation practices had 
relatively low percentages of respondents adopting them 
largely because they are labour intensive. Respondents 
argued that mulching materials had become very scarce, 
distantly located and expensive to transport, while pest and 
disease management practices that involved use of 
chemicals had few respondents practicing them due to the 
high costs involved. Nankinga et al. (1994), in their study 
on the potential of Beauveria bassiana for control of banana 
weevil in Uganda, noted that the chemicals recommended 
for the control of the banana weevil are costly, toxic and 
frequently unavailable to small scale farmers. 

In Irish potato, 85.7% have adopted storage 
techniques, 78.6% weed control, 71.4 were for seedbed 
preparation, 64.3 for plant spacing, 50% reportedly adopted 
seed selection practices and only 42.9% were for pest and 
disease practices. In Irish potato farmers pay much attention 
to storage, as a post harvest measure to improve on quality 
before they were transported to the markets. In addition, 
good storage helps in the control of potato blight, a severe 
disease for potatoes. Low (1997) however, attributed a 
decline in yield of potato to poor soil fertility and disease 
attack. According to Hakiza et al. (1997) farmers should be 
encouraged to use resistant varieties, given the high and ever 
increasing costs of the fungicides and their hazardous side 
effects. 

In maize cultivation, results show that 78.4% of the 
respondents practiced proper weed control, 77.3% practiced 
correct spacing, 71.9% used improved seed varieties and 
55.8% practiced post harvest handling. Spacing and weed 
control measures are relatively easy practices to be adopted 
by farmers. Improved seed varieties are also increasingly 
becoming available to farmers; farmers can access them 
through their groups and Non Governmental Organisations 
that are now distributing seeds to farmers. Nkonya and 
Mwanga (2004) however, argued that despite the 
development of large seed industry projects, the availability 
of certified seeds of most crops is still far below 
requirements throughout the region. 

Similar observations were made in bean production, 
where majority of respondents (73.5%) adopted the use of 
improved seed varieties, 64.7% practiced row planting, 
55.9% adopted pest/disease management practices, and 
58.9% used correct spacing. A high percentage of farmers 
using improved seed of beans is because of the many 
researches geared towards beans production, beans perhaps 

has the highest number of the different seed varieties 
available for use. 

The farmers who had adopted the technologies 
disseminated reported different reasons for adoption most of 
which were economic in nature (Table IV). These include 
expectation for higher yields and incomes, availability of 
markets for the produce and availability of capital required 
for applying the technology. Others wanted to be recognised 
in society as “modern” farmers (higher social status) for 
using modern practices. Griliches (1995) noted that varying 
degrees of expected profit will lead to varied adoption dates. 
The first adopters assume the most risk because of imperfect 
information, but as more becomes known about the 
technology, the risk decreases. However, Rubas (2001) 
noted that in some cases, expected utility maximization is 
the underlying assumption as opposed to profit 
maximization but even so, there is no reason to assume 
adoption if there is no expected payoff. 
Reasons for not adopting agricultural practices: In this 
study, farmers gave various reasons why they were not 
adopting some of the taught agricultural practices (Table 
IV). The common reasons were tedious and labour 
intensiveness of a practice, lack of interest in the practices, 
lack of inputs and lack of money to purchase the necessary 
inputs. 

Most of the respondents failed to adopt some 
technologies due to their high labour demands, while some 
claimed that the new technologies were not any better 
and/or not profitable. It is widely documented that the rate 
of adoption of a new technology is subject to its profitability 
and the degree of risk and uncertainty associated with it, and 
is highly influenced by the capital requirement, agricultural 
policies and the socio-economic characteristics of farmers. 
Studies by Crawford (1997) indicated that the characteristics 
of an innovation affect its rate of adoption. These 
characteristics are relative advantage, compatibility, 
complexity, divisibility and ease of communication. Some 
farmers also fail to adopt a technology due to lack of 
information about its existence or because they lack 
information about the market of the output such a 
technology would produce. Marketing problems lead to low 
prices and reduce incentives to invest in agriculture. 
However capital and other constraints, prevent farmers from 
adopting the package all at once, so they adopt in a stepwise 
manner, beginning with the most profitable. 
Determinants of the rate of adoption of agricultural 
technologies by farmers: The econometric analysis was 
done to determine the socioeconomic factors that influence 
the rate of adoption; among them were education, farming 
experience, source of labour, age, land size, access to credit, 
off farm income and membership to other groups (Table V). 

The number of years spent in formal education 
positively and significantly influenced the rate of adoption 
of agricultural technologies (P ≤ 0.01). For each additional 
increase in the years spent in school, there is likelihood for 
increase in the rate of adoption by 3%. Education catalyses 
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the process of information flow and exposes the farmer to 
many possible sources of knowledge. Nkonya et al. (1998) 
found a positive relation between education level of the 
farmers and adoption probability of improved maize seed in 
northern Tanzania. 

Access to credit also had a positive and significant 
(P≤0.01) influence on the rate of adoption of technologies, 
probability increase in the rate of adoption is by 10% if 
farmers had access to credit. In some cases access to credit 
is tied to a particular technological package. Studies by 
Poulton et al. (1998) reported that underdeveloped rural 
credit markets also limit agricultural intensification and 
productivity growth that depends on the increased use of 
purchased inputs. 

Use of hired labour also had a significant influence on 
the rate of adoption (P ≤ 0.05), for each additional unit 
increase in the number of hired labourers there is also 
likelihood increases in the rate of adoption by 8.9%. 
Farmers that use hired labour can supplement family labour 

and cope with the labour requirements of new technologies. 
This is particularly important for labour intensive 
agricultural technologies. Feder et al. (1985) observed that 
Kenyan dairy farmers, who faced labour shortages, were 
unlikely to adopt technologies that required more labour. 

Age of the farmer was found to negatively influence 
the rate of adoption (P ≤ 0.05), it was noted that for every 
increase in age by one year there is a likely decrease in rate 
of adoption by 0.9%. It can be assumed that younger 
farmers are more ambitious, energetic and put more efforts 
in searching and trying out new technologies, while older 
farmers tend to have a stronger belief in traditional methods. 
This is consistent with a study by Walusimbi (2002), who 
reported that younger farmers, because being more educated 
and less risk averse were more likely to have a higher rate of 
adoption. However, Mugisha et al. (2004a) found negative 
relationship between adoption and age. 

Farmers experience positively and significantly 
influenced the rate of technology adoption (P ≤ 0.05) at 5%. 
For an extra year of experience, there is likelihood for the 
rate of adoption to increase by 0.9%. Experienced farmers 
have better technical knowledge and are likely to adopt new 
agricultural technologies. Experience may positively relate 
to technology adoption by increasing a decision maker’s 
ability to assess whether a new technology will be profitable 
(Khanna, 2001). Lin (1991) found farming experience to 
relate positively to the adoption of hybrid rice in China. On 
the other hand, farming experience may be related to age, 
which has often been shown to negatively relate to adoption 
(Saha et al., 1994). Caffey and Kazmierczak (1994) for 
example, in the study of adoption of fish production 
technologies in Louisiana, found that experience in the 
aquaculture industry did not relate to the adoption of soft 
shelled crab production technology. 

Although positive, off farm income was not 
significant. Farmers involved in off farm activities tend to 
spend less time on the farm and as such they lose touch with 
what is happening in the field of agriculture consequently 
missing out on innovations. This is consistent with the 
findings of Dorfman (1996) that off-farm labor supply is the 
most important factor relating to decisions to adopt new 
technologies. The more time farmers spend working off 
their farms, the less likely they are to adopt new 
technologies. 

Land size was negative and not significant to rate of 
adoption. It can be argued that larger units are expected  to 
adopt innovations, because they are able to bear the fixed 
cost involved in the adoption of a new technology, in terms 
of  financing, learning its application, developing new 
markets and marketing channels, credit shortage and risk 
considerations. Therefore farmers with larger farms will be 
more willing to devote portions of the land to an untried 
variety compared with those with smaller ones. Therefore, 
farm size is expected to have a positive impact on adoption. 
However, Yaron et al. (1992) observed that scarcity of land 
may lead to the introduction of land saving technologies, 

Table V: Farmers’ responses on reasons for not 
adopting agricultural technologies 
 
Reason Per cent responses 

(n= 248) 
Improved production practices are not any better 35 
Tedious and labour intensive 32 
No money to purchase the necessary inputs 31 
No interest in the practice 29 
Lack of skills necessary to apply the technologies 21 
Think the practice is not profitable 18 
Fear to risk with new technologies 17 
Have small piece of land 17 
 
Table VI: Tobit model estimates for factors that affect 
rate of technology adoption 
 
Variable Probability 

(dy/dx) 
Standard 

error 
p- value

Constant  0.2350  
Membership to other group -0.0839 0.0748 0.2620 
Age of farmer -0.0090 0.0041 0.0270 
Education level 0.0300 0.0094 0.0010 
Farming experience 0.0091 0.0043 0.0340 
Total land size -0.0008 0.0057 0.8820 
Off farm income 3.84e- 07 0.0000 0.2680 
Access to credit 0.1010 0.3504 0.0040 
Use of hired labour 0.0895 0.0346 0.0100 
 
Fig. 1: Agricultural practices taught to farmers 
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which substitute labour, capital, industrial inputs and know 
how for land. 
 
CONCLUSION 
 

The findings of the study show that several factors do 
influence rate of adoption of agricultural technologies 
provided by UCA. The level of formal education is one of 
the most important variables that influence the rate of 
adoption of agricultural technologies provided by UCA. 
Credit availability also influences the rate of adoption 
positively, because it enables a farmer to access inputs such 
as improved seed varieties, fertiliser and other farm tools 
that may be required in the production process. Farmers 
who employ hired labour can supplement family labour and 
cope with the labour requirements of new technologies. And 
finally work experience of the farmer significantly 
influences the rate of adoption. Work experience is thought 
to increase the farmer’s ability to assess whether a new 
technology will be profitable or gauge the riskiness of the 
same. 

In order to increase level of adoption of UCA 
supported technologies; the study recommended that UCA 
trainings should emphasise to farmers issues of credit 
mobilisation and management and encourage them  to join 
SACCOs and other saving schemes in order to relax the 
constrain of credit access. RPOs need further strengthening 
in the area of collective marketing and formation of market 
linkages through development of specific value chains. 
Access to sustainable and lucrative markets is a critical 
factor that motivates farmers to invest in new technologies 
and UCA has to design a training strategy that is 
implemented through a phased process-where the quick 
adopters are targeted first. As the benefits of the 
technologies become apparent, the laggards are targeted 
next with the help of the fast learners. 
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