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Abstract

This work examined the determinants of the adoption of improved Irish po-
tato technologies by farmers in three divisions of the Western Region of Ca-
meroon. Data were collected from 170 farmers from 14 villages in our study
area using a mixed-method approach—structured questionnaires, focus
group discussion, key informant interviews, and participatory observations
with individual farmers and farmers belonging to cooperative and common
initiative groups. The study employed descriptive statistics and regression
analysis to assess the adoption status of farmers and its determinants. The lo-
gistic regression analysis showed that farmers’ experience in the cultivation of
potatoes, the number of follow-ups, and access to extension facilities after
training had a significant positive effect on the adoption of these new tech-
nologies while membership to an association had a significant negative effect.
Additionally, farmers who received improved seeds from NGOs were more
likely to adopt a technology than those who did not. Our results suggested
that constant follow-up and training of experienced farmers and the provi-
sion of improved potato seeds have the potential of maintaining high rates of
Irish potato adoption west in Cameroon irrespective of whether they belong
to cooperative or not. We recommend that the number of follow-ups, exten-
sion training, and market linkages for farmers should be increased. Addi-
tionally, more farmers should join farmer groups such as cooperatives or
common initiative groups to increase their awareness rate and adopt im-
proved potato innovation through farm extension.
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1. Introduction

Growth in the agricultural sector is key to alleviating poverty and food insecurity
in developing countries [1]. Agricultural technologies can contribute to poverty
reduction, by raising the incomes of farm households and, in some cases, pro-
viding new employment opportunities for landless laborers [2] [3]. Low adop-
tion of improved agricultural technologies leads to a decrease in agricultural
productivity by small-scale farmers in sub-Saharan Africa [4] [5] [6]. Therefore
identifying factors hindering the adoption/uptake of improved agricultural
technologies has been an important research agenda. The diffusion of technolo-
gy by farmers results from a series of individual decisions to use the new tech-
nology and decisions often taken based on comparing the benefits costs of
adopting it [7]. Additionally, farmers’ decisions to adopt a new technology de-
pend on the kind of technology and socio-political and economic factors [8].

Some social factors such as access to extension services, membership to an as-
sociation, number of follow-up after training, and farmers’ experience have been
reported to affect the adoption of Irish potato technology by farmers [9] [10]
[11] [12] [13]. For instance, [10] reported that the frequency of extension con-
tacts, access to credit services, family labor, access to fertilizers, and participation
in training significantly influenced the adoption of improved potato (Belete) va-
riety amongst small-holder in farmers in Southern Ethiopia. [11] found that
farmers’ access to training and formal quality seeds from sector agencies were
more likely to allocate larger areas for improved potato cultivation in mid-hills
and Tarai agro-ecological regions in eastern and western Nepal. They further
found a negative relationship between farmers’ adoption of improved potato,
suggesting that farmers with large farm sizes were less likely to adopt improved
potato varieties. [13] demonstrated that farmers who had access to extension
services were more likely to adopt the technologies than those with limited
access in South Western Uganda. [14] reported that farmers’ experience, access
to credit, and extension services were positively and significantly correlated with
the adoption of improved Irish technologies in Mbeya Rural District in Tanza-
nia. At Jeldu district of West Shewa zone and Oromia region, distance to the
nearest market, access to extension services, perception towards, and ownership
of livestock positively and significantly influenced farmer’s decision to adopt
improved potato varieties [15].

Ketema et al 2019 found that membership to cooperatives and social institu-
tions plays a vital role in adopting technologies in Nakuru County in Kenya. At

Woreda district in Ethiopia, frequent visits by development and membership to
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cooperative positively affected the adoption of technology [16]. [17] found out
that training and sources of potato seeds had a significant positive effect on
adopting improved potato technologies in Bara Kailali, Jhapa, Kavre, and So-
lukhumbu districts in Nepal. At Chitwan, Nepal, the probability of improved
potato technology adoption increased upon an increase in the frequency of ex-
tension visits and training on potato growing packages [18].

Other factors, including age, sex, level of education, and awareness programs,
also influence the adoption of technology by Irish potato farmers [15] [16]. For
example, [13] found that male farmers were about more likely to adopt potato
technologies than females in South Western Uganda. [9] reported that level of
education, farm size, access to credit, and radio and television presence positive-
ly influenced farmers’ decision to adopt ware potato technology in the Upper
Rift Valley Region of Ethiopia. Additionally, [19] reported that farmers with
high educational levels were more likely to adopt potato technology Ormia re-
gional state Western Sewa in Southern Ethiopia. In Southern Ethiopia, educa-
tional level positively significantly influenced the adoption of improved potato
technology [10].

Potato (Solanum tuberosum L) is an essential food crop in Cameroon, and
more than 50% of farmers that grow potatoes come from the West and North-
west region of Cameroons [20] However, farmers from these two regions still
face major challenges in potato production, including 1) scarcity of facilities and
knowledge on appropriate technology for seed and Irish-potato storage, trans-
formation, and processing, 2) poor agronomic practices, 3) increase spread of
foliar and Lubet diseases, like potato blight (Phytophthora infestans), 4) Scarcity
of improved, adapted, high-yielding and disease tolerant varieties, and 5) insuf-
ficient market system and progressive degeneration of long-time-introduced va-
rieties, without regular replacement [21]. Farmers lack organized seed potato
production programs or schemes in Cameroon and depend on buying potato
seeds from the market or from farmers who had selected and preserved their
seeds [21]. Additionally, most farmers still depend on traditional practices like
gathering grass and burning the soil, which destroys the soil microfauna or mi-
cro-organisms [21]. More so, most farmers use organic fertilizer (cow dung and
chicken dropping) because of limited inorganic fertilizer supplies from the gov-
ernment and supply agencies, leading to low productivity.

Several studies have been carried out on Irish production in Cameroon. For
example, [22], found that lack of technical guidance for potato farmers from the
Cameroon Agricultural Extension Service was the major problem in adopting
two new potato varieties (Cipira and Tubira) in Cameroon. [23] reported that
the farmer’s age, farmer’s experience, the use of manure, and extension services
were the most significant determinants of technical efficiency among Irish pota-
to farmers. [23] further found that inappropriate training is the primary cause of
inefficiencies in production among small-holder Irish potato farmers in Santa

subdivision in the North-West region of Cameroon. Despite these numerous
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studies conducted on the adoption of agricultural technologies in Cameroon,
there is little information on the adoption of new Irish potato technologies in-
troduced by NGOs in the Western Region of Cameroon. Additionally, very little
information has been documented on the factors associated with adopting im-
proved potato varieties in the Western region of Cameroon. Therefore, this work
aims to investigate the factors that affect the adoption of improved Irish potato
(Solanum tuberosum L) technologies by farmers in the west region of Cameroon
trained by NGOs. We hypothesized the improved potato technology will in-
crease with membership to the associations and cooperatives [16], farmers’ ex-

perience [14], and educational level of farmers.

2. Materials and Methods
2.1. Study Area

The West Region occupies 14,000 km?, located in the central-western portion of
the Republic of Cameroon, at 50 30'N030E, with 1,865,394 people (Wikipedia,
2013). It borders the Northwest Region to the northwest, the Adamawa Region
to the North East, the Centre Region to the southeast, the Littoral Region to the
southwest, and the Southwest Region to the West. This region has a pleasant
climate due to high elevations and moderate to high humidity. Temperatures are
superb, and rainfall is moderate. The West experiences two major seasons; the
year begins in a long, dry period of little rain, which runs until May when the
rains begin in May or June and last until October or November. Home to the
enterprising Bamileke (Bamiléké) tribes, the West is an economic bright spot
and one of Cameroon’s more developed regions, cultivating Irish potato, one of
the major crops. The Bamileke are skilled farmers who exploit virtually every
strip of land available. The West supplies most of the food consumed in Came-
roon’s seven lower provinces and the neighboring Northwest Province. Farmer’s
plant after the first rains in fields consisting of alternating ridges and furrows. In
the past, farmers practiced field rotation, allowing land to fallow for two or three
years. However, due to increasing population density, they use the land almost
continuously today; the loss in fertility is partially countered through extensive

use of fertilizers and manure. Tools are primarily traditional.

2.2. Sampling Technique and Data Collection

The western region was divided into 8 divisions namely; Bamboutos, Haut-Nkam,
Hauts-Plateaux, Koung-Khi, Ménoua, Mifi, Ndé, Noun. Three divisions (Me-
noua, Mifi, and Bamboutos) were purposefully selected for our study because of
high potatoes production and the presence of Irish potatoes technology exten-
sion NGO (Figure 1). Four to five villages were purposefully selected from each
subdivision with a multitude of cooperatives and common initiative groups and
farmers who have initially benefited from training from NGO and other private

organizations and were involved in Irish potato cultivation since 2018.
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Figure 1. Schematic representation of the sampling procedure used in the selection of farmers for semi-interview

administration.

2.3. Data Collection

Data collection took place between January and March 2020. One focus group
discussion of 25 (7 men and 18 women) was organized per village. Simple ran-
dom sampling was used to select 12 farmers per village using a list of farmers
who NGO agents trained in 2018 on modern techniques of Irish potato resulting
in 170 farmers (Figure 1). Additionally, 170 semi-structured questionnaires ad-
ministered were conducted with 170 farmers’ and farmers were asked if they
adopted the technology diffused by NGO or not. Furthermore, questions related
to factors that affect the adoption of potato technology such as age, sex, and level
of education, source of revenue, number of follow-ups after training, member-
ship to an association and farmers’ experience in the cultivation of Irish pota-

tions were asked.

3. Data Analysis

Questionnaires were decoded, data entered into Microsoft Excel 2016, and ex-
ported into SPSS version 26 for statistical analyses. The normality of residuals
was checked with the Shapiro-Wilk normality test and homogeneity of variances
using the Levene test. A binary logistic regression (Hosmer and Lemeshow,

2000; Cavane, 2011) was performed using the GLM (generalized linear model)

DOI: 10.4236/as.2021.1212089

1408 Agricultural Sciences


https://doi.org/10.4236/as.2021.1212089

C. Selahkwe et al.

function and a family binomial to investigate the factors affecting Irish potato
technologies’ adoption. We used a binary logistic regression model (Equation
(1)) because our dependent variable was binary (1 if farmer adoption at least a
technology and 0 for no adoption). Multicollinearity in our model was checked
using a Spearman correlation test, and highly correlated independent variables
were removed. Additionally, Kruskal Wallis Anova was used to compare the
adoption rate of farmers who received improved seeds from NGOs to farmers

who did not receive seeds.
Y, =a+bX, +E (1)

where Y;is the dependent variable (Adoption decision), X; (/= 1, 2, 3,4, ..., n) is
a set of independent variables (age, sex, farmers experience, number of fol-
low-ups, level of education, source of revenue, farm size, farmers experience,

land ownership, use of improved seeds), b is constants, and Z;is the error

4. Results and Discussions

The logistic regression showed that the number of follow-ups after training and
farmers’ experience had a significantly positive effect on the adoption of new
technologies introduced by NGOs, while membership to an association had a
significant negative effect on the adoption rate of new potato technologies
(Table 1).

The number of follow-ups and access to extension facilities after training had
a significant positive effect on the adoption of technology. An increase in one
unit of follow-up leads to a 1.3 unit increase in the rate of adoption. Results from
interviews and group discussion revealed that a majority of farmers, 151 (88.3%),
were follow-up at least two times after training, while 19 (11.3%) were not fol-
lowed up. Our results are in line with those of [13] in southwestern Uganda, and
Oromia region, in Ethiopia [15], where farmers who had access to extension ser-

vices were more likely to adopt the technologies than those with limited access.

Table 1. Binary logistic regression model on factors determining the rate of adoption of
Irish Potato.

Variable Coefficient S.E Wald df P-Value Exp(B)
Constant 1.763 2.237  0.621 1 0.431 5.833
Sex -1.191  0.806 2.183 1 0.140  0.304
Educational level 0.134 0.536  0.062 1 0.803 1.143
Source of revenue -0.222 0.287  0.595 1 0.440 0.801
Land area unders potato 0.274 0.298 0.847 1 0.357 1.316

Followups/access to extension
o 1.385 0.429 10.446 1 0.001 3.996
facilities

membership to and association  -0.908  0.338  7.237 1 0.007  0.403

Experience 1.007 0.346  8.483 1 0.004 2.737

DOI: 10.4236/as.2021.1212089

1409 Agricultural Sciences


https://doi.org/10.4236/as.2021.1212089

C. Selahkwe et al.

As predicted, farmers’ experience positively and significantly affected the
adoption rate of improved potato technologies. This implies that an increase in
one unit of experience of a farmer leads to an increase in a 0.9 unit in the adop-
tion of technology. Therefore farmers who had more years of experience in cul-
tivating potatoes were more likely to adopt than those who had lesser or no years
of experience. Moreover, farmers with more than five years of experience 126
(74%) in potato cultivation were adopters, while those below five years 44 (26%)
of experience mainly were non-adopters. The Kruskal-Wallis test further showed
that farmers above ten years were more likely to adopt technology than those
below five years (Kruskal-Wallis, P = 0.00). Our results are also in line with
finding from Mbeya Rural district in Tanzania [14], where increased farming
experience had a positive significance associated with overall adoption. Our re-
sults contradict [24] at Bara district in Nepal, where farmers’ experience did not
considerably affect improved potatoes’ adoption. This difference could be due to
the difference in regions.

Although most farmers belong to cooperative (43.5%), common initiative
groups (30.6%), and farmers association (21.2%) in our study, results from the
logistic regression model revealed that membership to an association negatively
correlated with the adoption of improved potato technology in Western Came-
roon (Table 1). During interview and focus group discussions, farmers com-
plained of limited access to credits and mismanagement of cooperative funds by
cooperative leaders. Additionally, farmers only came to the cooperative to buy
seeds and were unwilling to participate in meetings organized by the cooperative
leaders because they did not trust them. Contrary to our findings, membership
to cooperatives had a significant positive on potato technology in adoption Na-
kuru County, Kenya [12] and Oromia region, in Ethiopia [15].

Most farmers trained 150 (80%) received improved potato seed varieties, while
20 (20%) did not. As a consequence, farmers who received improved Irish potato
seeds from NGOs (mean rank = 149.25) were more likely to adopt a technology
than those who did not receive seeds (Mean rank = 77.00, Kruskal-Wallis H =
79.219, df, 1, P = 0.000, N = 170). A majority of farmers who received improved
seeds from NGOs in our study adopted the diffused technology giving reasons
that improved yields from improved breeds were higher than those of local seed.
They further argued that improved potato fruits were highly demanded and
preferred by buyers in the markets over local breeds. Similarly, [17] found out
that sources of potato seeds were seen to be the major significant factors affect-
ing the proportion of areas allocated for improved potato production in Bara
Kailali, Jhapa, Kavre and Solukhumbu districts in Nepal. [25] suggested that the
adoption of improved potato varieties in combination with management prac-
tices like early planting and application of fertilizers had potential of increasing
Irish potato productivity at Rubanda district in South Western Uganda. In con-
trast to our results, improved seed did not influence ware potato farmers to

adopt new varieties in Upper Rift Valley region in Ethiopia because the new va-
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rieties were not available and were very expensive [9]. Additionally, farmers re-
ported that local varieties could be easily managed and had better stew quality
attributes than improved varieties, in South Western Uganda.

Contrary to our results, [13] reported that gender significantly affected the
adoption rate and male farmers were about more likely to adopt the technology.
The non-significant effect of gender in our results could be that both males and
females were involved in potato farming and therefore adopted technology at
equal rates in Western Cameroon compared to Uganda. Other factors such as
age, educational level, source of revenue, land ownership were not significant
factors in adopting potato technologies in Western Cameroon. This implies that
these factors are not good predictors of the adoption of potato technologies in
our study area. These results contradict those of [26] and [6], in which these
factors were significant. These again show that the determinants of technology

adoption are contextual and not supposed to be generalized.

5. Conclusion

We showed that the number of follow-ups and access to extension facilities after
training and the number of years involved in Irish potato farming (experience)
significantly affect Irish potato farmers’” decisions to adopt new potato technolo-
gies in Western Cameroon. Additionally, farmers who received improved seeds
from NGOs were more likely to accept and practice the technologies diffused.
Belonging to an association negatively influenced farmers’ decision to adopt
technology because of mismanagement of funds and poor collaboration between
farmers and leaders of the association. Our results suggest that regular follow-up
of individual farmers after training can increase their decision to adopt a tech-
nology. We recommend regular follow-up of farmers and that more farmers
should join farmer groups such as cooperatives to increase their awareness rate
and the opportunity to receive improved seed. We recommend the development
of a good memorandum of understanding between farmers and leaders of asso-
ciation and transparency in the management of funds and other benefits gener-

ated from the running of farmers association.
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