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Abstract
The study has used a descriptive survey design. The study was carried out in Meru
County. The study area was limited to the lower part of Meru County whose climatic
condition is suitable for mangoes production. This study adopted a probability sampling
method to select the respondents for the study. Out of 13,574 farmers, traders and exporters,
447 farmers, 12 traders and 2 exporters were randomly selected for interview. Secondary data
used in the study was collected from the Ministry of Agriculture Offices while primary data
was collected from the respondents using a structured questionnaire with both open and close
ended questions. To ensure validity and reliability, the researcher pretested the questionnaire
and supervised the data collection. In this study, both qualitative and quantitative data were
used in the analysis. Quantitative data obtained from the field was analyzed using descriptive
and inferential techniques. The descriptive techniques adopted were means and frequencies
while the inferential technique used were regression and correlation to establish relationship
between variables in the study and inferences made. Frequency tables and charts were used to
present the findings.
The study found out that there were financial constraints as a result of low income due to
reduced mango prices and lack of financial support to farmers. The study also found out that
although majority of the growers and traders were aware of new innovations, they had not
adopted the innovations due to lack of financial resources. Chi-square results show that
financial resource has a significant association with innovation in Mango value chain as
shown by a value of 120.981 at (p≤0.001).
The researcher concludes that with such a steady growth in yields and development in mango
farming in Meru County, Kenyan mango supply chain appears to be promising, and
especially, in the adoption of new innovations. However, there is need for the government to
employ strategies that will see farmers get incentives on their farm produce as well as
financial support from financial institutions; there is also need to train the growers on
entrepreneurship.
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Introduction
The growth in agriculture has been on the decline in recent years. This has affected
fruit farming in the country, which has also continued to decline just as the country’s general
economy (World Bank, 2007). The Government of Kenya has put in place and proposed a
strategy for revitalizing agriculture, 2004–2014 with the aim of raising the sector’s growth
rate, reduction of unemployment and poverty. This revitalizing agriculture strategy aims at
achieving the country’s Millennium Development goal of Poverty Reduction (Horticulture
Crop Development Authority, 2008).
The agriculture industry is a major player in Kenya’s economy. It contributes about
26% of the Gross Domestic Product (GDP) and a further 27% through linkages with
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manufacturing, distribution and service related sectors. Agriculture provides a livelihood for
about 70% of the population. The main food crops grown in Kenya are maize, wheat,
sorghum, millet, cassava, Irish and sweet potatoes, bananas, mangoes and other fruits and
vegetables (HCDA, 2008). The Government of Kenya has put in place and proposed a
strategy for revitalizing agriculture, 2004 –2014 with the aim of raising the sector’s growth
rate, reduction of unemployment and poverty. This revitalizing agriculture strategy aims at
achieving the country’s Millennium Development goal of Poverty Reduction (HCDA, 2008).
Despite the strategy, the agricultural sector continues to face major challenges
affecting the value chain mainly due to poor productivity, poor land use, lack of markets and
value addition. The improved processes at all stages of the value chain, from the farm to the
consumer, will make significant contributions to an efficient and effective enterprise, with
increased profitability at the small-scale production level and at the same time avail quality
and safe mangoes and mango products to the Kenyan consumers at affordable prices.
According to the Republic of Kenya (2009), value chain analysis can strengthen the
innovation process by determining the contribution of each actor with a view to maximizing
synergies and complementarities between actors.
Problem Statement
Mango processing in Kenya has not expanded, and only a negligible share of total
production is currently processed. Only one relatively large-size mango processing firm based
in Coast Province processes local products. Other local juice and jam makers import mangoes
in the form of concentrates mainly from Mauritius, Egypt and South Africa. In principle,
therefore, there is potential for increasing the processing of local products. Local production,
however, is of low quality. Ninety-five percent of mango produced in Kenya is made up of
indigenous varieties. In regard to this, there is need to adopt new innovations along mango
supply chain to improve both the production and processing (FAO, 2008).
Mangoes in Meru County have been grown for over fifty years. During every mango
harvest season, 39% of mangoes go to waste by rotting, (ABD/DANIDA survey report,
2010). Innovations to arrest this situation exist in the country and outside the country (Owino,
2009).
A study by Nchinda and Mendi in Cameroon found out that Sex , Start capital and
education level influenced adoption. Other studies by Mussei et al. (2001) in Tanzania,
Getahun et al. (2000) in Ethiopia and Abd El-Razek (2002) found factors such as financial
resources and training influenced technology adoption. From researcher’s observations, no
study has been done in the Kenyan context and especially among mango farmers to try and
establish the factors affecting adoption of technologies along the mango value chain.
The purpose of the study was :
To determine whether financial resources influences adoption of innovations along the
mango value chain in Meru County.
Hypothesis
H0: Financial Resources is not associated with innovation, and
H1: Financial Resources is associated with innovation.
Review of Related Literature
Financial resources amongst mango farmers are mostly from income got from selling
the mangoes to the market. Income is the most important indicator of the economic status of
a farmer. It is, however, difficult to collect reliable information on income from farmers. This
is one of the reasons why fewer studies have attempted to relate income to the adoption
behavior of farmers (Shahin, 2004). Various studies however have examined the relationship
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between the two variables and found income to be positively related with the adoption of
agricultural innovations.
Studies by, Abd El-Razek (2002) in Iraq on adoption of technology in Wheat crop,
Mussei et al. (2001) in Tanzania on improved Wheat, Getahun et al. (2000) in Ethiopia on
improved maize farming and in Tanzania on use of fertilizer, Negatu et al. (2000) in Ethiopia
on improved Wheat, Lemma and Trivedi. (2012) in Ethiopia adoption of improved dairy
husbandry and Ayuk (2012) in Burkina Faso on adoption of live hedges reported a significant
positive relationship between the two variables. On other hand few studies stated no
relationship between the two variables. Example of these study were, Alsakran (2001), ElGannam (2000), Madhukar and Ram (2003), and Shahin et al. (2004).
According to Shahin (2004), farmers who have access to credit can relax their
financial constraints and therefore buy inputs. It is expected that access to credit will increase
the probability of adopting technologies. Mussei et al. (2001) in Tanzania, found all nonadopters (95%) of adopters had difficulty obtaining credit.
Bulale (2000) found the effect of credit, measured as a credit provided for households,
was exclusively used for crop production inputs (mainly for fertilisers), and hence had no
significant influence on the adoption of all dairy production technologies studied.
In Rwanda in Kiruhura district, however, 55% of the farmers interviewed stressed that
access to credit was one of the key factors that limited their intake (Nsabimana & Masabo1,
2005).
Odoemenem and Obinne, (2010) in Nigeria, found out that the cereal farmers who
accessed credit adopted more of the innovation than those who did not. The credit was to
facilitate buying of inputs and improve management practices. The above studies show that
access to capital is key to adoption of innovation.
Methodology
This research was guided by the methodology used by Nchinda and Mendi (2008) in
the study of yoghurt technology adoption in the western highlands of Cameroon.
Research Design
This study assumed participatory action to pretest the questionnaires. Baseline survey
was done.
The study districts included the former Meru Central and Meru North Districts
currently known as Meru County. The County lies to the east of Mt. Kenya whose peak cuts
through the southwest border of the County. To the North East it borders Laikipia county, to
the West it borders Nyeri and Kirinyaga counties, Tharaka Nithi county in the south and
Isiolo county to the north.
Participant (Subject) Characteristics
The study was concentrated on seven divisions, which are highly productive in mangoes as
shown in Table 1.
Meru County

Total

Table: 1 Study Areas (Survey figures, 2010)
Study divisions Area under mango per ha. Production in
Mt (2010)
Imenti North
275
2,586.97
Meru Central
1289
14,553.97
Imenti South
73
1,011.11
Igembe South
278
3,120.14
Igembe North
71
637.37
Tigania West
106
783.06
Tigania East
31
170.34
2,123
22,862.96

Number of farmers
910
4,347
516
4,023
2,176
1,074
396
13,442
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Source MOA, 2010

The study area was limited to the lower part of the County whose climatic condition
favors the production of mangoes. The population of the study included individual mango
farmers, traders and exporters in Meru County. The mango farmers are approximately to be
13,442, traders are 120, while exporters were 12 (MOA Survey, 2000). Therefore, the target
population for the study was 13,574 traders, farmers and exporters.
Sampling Technique
The Population of Mango farmers in the county was estimated at 13,454. Since the
population is large (above 10,000), the following formula was adopted to calculate the sample
size of farmers.
𝑁
𝑛=
[1 + 𝑁𝔢2]
A sample size of 447 mango farmers/ growers was established.
A stratified random sampling technique was used to get a sample size of traders and exporters
since the target population was not homogeneous. The researcher therefore sub-divided it into
groups or strata in order to obtain a representative sample. From the above population of
thirteen thousand five hundred and seventy four, 10% from both traders and exporters, giving
each item in the population an equal probability of being selected. This generated a sample
size of 461 respondents from whom the study sought information. Table 2 below gives
summary of the sample size.
Sections

Table 2 Sample Size
Population (Frequency) (N)

Traders
Exporter
Total

120
12
13,574

Sample Ratio

Sample (n)

0.1
0.1

12
2
461

The questionnaires were then distributed through the ministry’s division headquarters.
Out of the target population, 447 questionnaires were administered to 447 farmers, 12 traders
and 2 exporters. Out of the 447 questionnaires distributed, 296 questionnaires were returned
with 283 coming from farmers, 12 from traders and one from an exporter.
Measures and Covariates
Primary data (mainly information on factors influencing adoption) were collected from
the respondents through questionnaires. Structured questionnaire with both open and close
ended questions were the key instruments used in collecting primary data from the
respondents. The questionnaire was pre-tested before being administered to the respondents to
ensure validity and reliability.
Quantitative data obtained from the field was coded using the SPSS and analyzed
using descriptive and inferential techniques. Descriptive techniques were adopted using
frequencies to show the tendency of occurrence between study variables. Inferential
techniques like regressions were used so as to establish the relationship between variables in
the study and inferences made.
A logit analysis was used to determine whether adoption of innovation is influenced
by financial resources. Logit regression is used to determine the probability of occurrence of
an event with the presence of its determinants by fitting the data on a probability curve. A
Logit model was found suitable by Nchinda and Mendi, (2008) who used the same approach
to investigate the factors influencing adoption of milk technology in Cameroon.
The Logit model was conducted by transforming ‘innovation adoption’ variable into
binary (1 = adopted innovation, 0 = has not adopted innovation). Logit regression was
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preferred as it is not affected by other factors such as serial autocorrelations and would, thus,
have a better presentation of the prediction.
Innovation (I) was the dependent variable while, financial resources (X1), was the
independent variable. These variables were measured based on the respondents’ agreement or
disagreement with the variable indicators whereby agreement was accorded value 1 and
disagreement value 0. The analysis was done as shown below:

................................................................................eqn 1.2
Where
Y = the dependents variable (Adaptation of mongo technology - yes/no by farmers)
Xi’s=Independent Variables (Financial Resource)
α = Constants
βj = parameter estimates corresponding to Xj’s.
𝖊 = exponential (constant = 2.71)

Results
On financial resources, the study shows that 7.4% of growers earned a net income of
less than Ksh 10,000 per acre per year while, 41.3% of growers earned a net income, of
between Ksh 10,001and 20,000. Majority (51.3%) of the growers earned more than Ksh
20,000 per annum. The study reveals that the higher the net income (more than ksh 20,000 per
acre, per annum), the higher the adoption rate (59%). The less the net income per acre, per
annum (Ksh 10,001- 20,000), the less the adoption rate (24%). However, 43% of the growers
did not adopt the innovations and 57% adopted the innovations. This is confirmed by other
results which show that growers do not easily access formal or informal credit and the
alternative income they get, is not invested in the mango value chain for innovations.
Results from the trader/exporter, shows that 23.1% of traders/exporters earned a net
income of Ksh10,000 per year. While, an equal percentage of trader/exporter earned net
income of Ksh10,001 and Ksh 20,000. Majority (53.8%) of trader/exporter earned income of
more than Ksh 20,000 per year. The higher the net income (above Ksh 20,000), the higher the
adoption (71%). The less the net income (Ksh10,001- 20,000), the less the adoption (33.3%).
The study further shows that 62% of trader/exporter adopted innovations and 38% did
not adopt innovations. Comparing both the grower and traders/exporters, indicates that the
higher the net income, the higher the adoption and vise versa. The trader/exporter had high
(62%) adoption rate, while the grower had 38% adoption rate. So, one could conclude that
financial resources greatly influence innovation adoption.
Inferential Analysis
The study conducted a logit regression analysis to establish the relationship between
the independent and dependent variables. The objective was to show the relationship between
financial resources, entrepreneurial skills and the adoption of innovations along the mango
value chain. The same approach was used by Nchinda and Mendi, (2008). This study by
Nchinda and Mendi, (2008) has been critically reviewed in the literature as it guided our study
methodologically. Table 3 indicates the summary of logit model.
Model

-2 Log likelihood

Table 3: Logit Model Results
Cox & Snell R Square

Nagelkerke R Square
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373.193a
5.004a

Model 1
Model 2

.065
0.572

.086
0.807

The -2*log likelihood (373.193) in the Logit model summary (Model 1) is used in
comparisons of nested models. Cox and Snell and Nagelkerke R-square had values of 0.065
and .086 respectively. The study gives two measures of R-square which show a low
goodness of fit in the regression model. That is, the Logit model has a low coefficient of
determination and the independent variables would cause a paltry 6.5% or 8.6% variations in
technology adoption. The compliments of these percentages are caused by other factors not in
the Logit model.
In model 2, the -2*log likelihood value of 5.004 was established. Cox and Snell and
Nagelkerke R-square had values of 0.572 and 0.807 respectively. These two R-square values
illustrate a high goodness of fit in the Logit model. The Logit model shows that 80.7%
variations in innovation adoption is brought about by variations in the independent variables.
As shown by the Table below, financial resources, of traders/exporters would create more
innovation than it would for growers.
Model 1:
Growers
Model 2:
Traders/
Exporters

Table 4: Logit Model Coefficients
B
S.E.
Wald
Financial Resource
1.228
.304
16.320
Constant
-1.148
.776
2.187
Financial Resources
19.286
21800
0
Constant
42.365
57340
0

Df
1
1
1
1

Sig.
.000
.139
0.999
0.999

Exp(B)
3.413
.317
2.38E+08
2.51E+18

a. Variable(s) entered on step1: Financial Resources
From Table above, the Logit model (Model 1) becomes:
Logit (I) = I/(1-I) = -1.148 + 1.228(Fin)
Model 1 reveals that finance, holding other factors constant, would lead to a 1.228
factor increase in innovation adoption. Financial resources have a significant positive effect
on innovation. This means that growers with high financial resources would be more
innovative.
From second Logit model (Model 2) becomes:
Logit (I) = I/(1-I) = 42.365 + 19.286(Fin)
The Logit model 2 shows that, when other factors are held constant, financial
resources would increase adoption of innovation by 19.286 This depicts that, financial
resources increase adoption of innovation. However, these results are not significant and
cannot be relied on as population parameter as shown by the p-values. For traders/exporters,
these factors do not independently influence innovation to any degree of certainty.
Chi-square test
Chi-square test was used to determine whether an association (or relationship)
between independent and dependent variables in the sample is likely to reflect a real
association between these variables in the population.
Table 5 Chi-Square – Innovation and Independent Variables
Value
Degrees of
Freedom (df)

Model
1

Financial
Resources

Model

Financial

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear Association
Likelihood Ratio
Linear-by-Linear Association
Pearson Chi-Square

120.981a
63.680
13.713
37.309
.097
8.580e

20
20
1
15
1
6

Asymp.
Sig. (2sided)
.000
.000
.000
.001
.756
.199
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2

Resources

Likelihood Ratio
Linear-by-Linear Association

11.134
3.357

6
1

.084
.067

On model 1 for growers, financial resource has an association of innovation in Mango
value chain. This is shown by a chi-square value of 120.981 at (p≤0.001). A linear by linear
association exists as indicated by a value of 13.713 at (p≤0.001). The null hypothesis one is
thus rejected and alternative hypothesis accepted.
In traders/exporters perspectives, (Model 2) indicates that financial resource has no
chi-square association with innovation in Mango value chain. This is shown by a chi-square
value of 8.580 at (p=0.199), that is. p>0.05. A linear by linear association between the two
variables does not exist as indicated by a value of 3.357 at (p=0.067).
Discussion
The study results show that 44% of the growers adopted the innovations and 57% did
not adopt the innovations. While, 62% of trader/exporter adopted innovations and 38% did
not adopt innovations. Comparing both the grower and traders/exporters, indicates that the
higher the net income, the higher the adoption and vise versa. The trader/exporter had high
(62%) adoption rate, while the grower had 44% adoption rate. It can therefore be concluded
that financial resources greatly influence innovation adoption. According to Shahin (2004),
farmers who have access to credit can relax their financial constraints and therefore buy
inputs. It is expected that access to credit would increase the probability of adopting
technologies. The findings of this study are in line with those of Abd El-Razek (2002) in
Iraq, Mussei et al. (2001) in Tanzania, Getahun et al. (2000) in Ethiopia and Ayuk (2012) in
Burkina Faso had examined the relationship between the two variables and found income to
be positively related with the adoption of agricultural innovations.
Conclusion
Financial resources were found to have a positive significant effect on innovation.
Financial constraints are as a result of low income due to reduced mango prices and lack of
diverse markets. Mango farmers in Meru County also lack financial support from financial
institutions. The low price of mango produce is the cause of farmers’ diversification to other
income generating activities such as dairy farming and other alternative businesses. The local
financial institutions should make deliberate attempt to go to the rural areas to educate
growers and traders/exporters on investments and financing of the investments.
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