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“The maize is the cost of the farming, 
and the cassava is our profit”: smallholders’ 
perceptions and attitudes to poor crop patches 
in the eastern region of Ghana
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Abstract 

Background: Crop yields are lowest in sub-Saharan Africa compared to other regions, and this is true even for such 
an important staple crop as maize. Persistence of patches of low crop vigour side-by-side to patches with healthier 
maize crops has been shown to significantly contribute to low yields on smallholdings. Farmers’ perspectives on the 
presence of such poor patches are important as far as their on-farm investment attitudes are concerned. We analyse 
maize yield levels and farmers’ perspectives of their production levels in two farming communities in rural Ghana.

Results: We find substantial potential for yield improvements; while local attainable yields (average of the yields 
attained by the top 10% of farmers in each village) were 4.4 t/ha and 3.6 t/ha, average crop cut yields were 2.0 t/ha 
and 2.4 t/ha for Asitey and Akatawia, respectively. As much as 62% of the maize fields in both study locations were 
unable to reach the respective average village yield level. From the photo-elicitation interviews, the general attitude 
of smallholders to the presence of poor patches is that of indifference. We find contradictions in farmers’ perceptions 
and attitudes towards low yields. While more than half (54%) perceived they were getting adequate yields relative to 
their expectations, an even greater proportion (88%) of farmers interviewed aver that their plots could yield much 
more. Similarly, a significant majority (63%) did not attempt to remedy the poor patches even though the same pro-
portion perceive that it is worth it to invest in yield-improving inputs.

Conclusions: Farmers in such contexts view investments in fertilizers on their farms as too risky. As alternatives, they 
would rather invest their already limited resources in non-farm ventures. Farmers opt for yield optimization rather 
than maximization and this has important implications for diversification off the farm. These findings have important 
implications for smallholder households’ ability to meet their subsistence needs and for efforts to reduce yield gaps 
on small farms particularly in resource-poor contexts.
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Introduction
A major challenge confronting sub-Saharan Africa (SSA) 
is what has been termed the food security conundrum 
[1]. This conundrum relates to the twin challenge of 

providing adequate, affordable, and nutritious food for a 
continuously growing population while creating a stimu-
lating environment conducive for increased agricultural 
production in a socially and environmentally sustain-
able manner [2]. This has become more critical against 
the backdrop of fast-growing population, low crop yields 
and large yield gaps, continuously fragmented farm-
lands due to population pressure in rural areas vis-à-vis 
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the dominant land tenure systems, and the generally low 
prices farmers receive for their produce in SSA. The net 
effect of these is the dominance of farms which are too 
small to meet food and income needs which leads to 
households investing more in off-farm activities, with lit-
tle incentive to intensify and improve production on the 
farm [3, 4]. There is, however, a critical need to substan-
tially ramp up production, with some estimates suggest-
ing the need to double current levels [5, 6]. This is most 
critical in SSA as per capita food production still lingers 
around 1960s levels when other places in Latin America 
and Asia have seen substantial growth in this metric 
[2]. Thus, while some agricultural regions in the Global 
North are producing close to the maximum attainable, 
most regions in SSA still contend with large yield gaps [6, 
7]. The existence of such large yield gaps also means these 
areas have the highest potential to contribute to needed 
future production increases [8]. For environmental sus-
tainability reasons, such production increases must come 
through already-cropped fields rather than expanding 
into currently uncultivated areas.

Sustainable intensification [9, 10] is therefore an 
important aim for regions in the Global South which 
have a large exploitable gap—difference between current 
yields and what is theoretically achievable [11]. There is 
consensus that the necessary technology and knowledge 
exist to achieve the needed production increases without 
bringing too much of currently uncultivated fields under 
cultivation [5]. This aim is also in line with Goal 1 (no 
poverty), Goal 2 (zero hunger) as well as Goal 8 (decent 
work and economic growth, and Goal 12 (responsible 
consumption and production) of the Sustainable Devel-
opment Goals (SDGs) [12, 13]. The practical means to 
achieve these, however, are not straightforward.

Given that (i) more than 52% of the world remaining 
arable land is found in Africa [14]; (ii) much of the growth 
in demand is expected to emanate from SSA on the face 
of current population growth trajectories [15]; and yet 
(iii) the continent reports some of the largest crop yield 
gaps [16] and (iv) farmers are not always minded to maxi-
mize yields [17], there is critical need to understand the 
production challenges from farmers’ perspective. Funda-
mentally, low yields occur because of constraints which 
discourage local food producers from increasing produc-
tivity [2].

Spatial variation in crop yields contributes to the gen-
eral low levels of productivity. These variations range 
from the across ecological zones [18], within villages and 
adjacent fields [19, 20] and even within the same plots 
[21]. The presence and preponderance of poor patches 
side-by-side with good patches within same fields has 
been shown to be a major contributor to low crop yields 
at the plot levels [22, 23]. Reduction of the number, 

frequency and severity of poor patches on smallhold-
ings is, thus, central to improving general farm produc-
tivity [24]. The present paper therefore seeks to analyse 
the perspectives of resource-poor farmers on the observed 
poor patches1 within their plots. It answers the questions 
as to why poor patches exist and persist in such numbers 
and frequency and whether farmers are concerned about 
their presence? Do they even consider efforts to remove 
poor patches as cost-effective and profitable? Farmer 
attitudes and perceptions are fundamental to the extent 
that their decisions and management activities are based 
on what they think as much as on the resources they can 
command and thus have important implications for pol-
icy and future efforts to increase yields.

Evaluating crop production through the concept of 
yield gaps, which is the difference between theoreti-
cal yields—potential yields or water-limited yield lev-
els—and farmers’ actual yield levels [2, 11], is critical in 
the pursuit of sustainable intensification [9]. In close to 
90% of African countries, increases in cereal production 
in the last half century have been linked to increases in 
area harvested [25]. This means that the modest gains in 
crop production in this region is largely attributable to 
increases in area harvested—extensification, rather than 
increases in yield from the already cropped area—inten-
sification [6]. This is, however, unsustainable given limi-
tations on arable land. A more viable route is increasing 
crop yields by way of increased replacement of lost soil 
nutrients through increased fertilizer application, as well 
as increasing the use of improved seeds, herbicides, and 
machinery. A substantial proportion of food crops pro-
duced in Ghana is by rural smallholders who constitute 
as much as 90% of the farming population [26, 27]. These 
food producers rely predominantly on rudimentary tools, 
low input levels, small farm sizes and limited control over 
pests and diseases while contending with a complex web 
of socio-economic limitations. Given these production 
constraints, not enough is known about the ability of 
such producers to intensify production as this ability is 
largely world-region-specific [28].

As rational economic agents, farmers’ decisions, 
choices, and actions are largely based on a satisficing 
attitude to options available to them with regard to their 
farm activities. This is because, a wrong step could eas-
ily lead to an entire household losing its main food and 
income source for several months. Farmers are there-
fore best placed to provide valuable insights into the 

1 Portions within maize fields which should have been covered by plants 
but are bare. Poor patches could result from poor germination, destruction 
by farm animals, pests and diseases, or poor rains. In Fig.  1, the poor crop 
patches correspond to areas within the plot coloured in red while the good 
patches correspond to areas populated by healthier green plants.
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constraints that they often must deal with at the local 
level. For instance, a large proportion of smallholders 
are unable to benefit from the recent yield gains offered 
by crop genetic improvements due largely to continuous 
cropping without sufficient nutrient replacement [8, 29].

Importance of farmers’ perceptions
Rather than view smallholders as mere labour contribu-
tors in the farming enterprise, premium ought to be put 
on the views of these primary agents of agriculture [30, 
31]. Previously, studies on farmers’ perceptions on chal-
lenges confronting agriculture were often downplayed 
with the view that perceptions were often transient and 
anecdotal. However, a number of studies have found 
this view untenable. Nigussie et al. [30] found, for exam-
ple, that farmers’ perceptions largely match empirical 
and theoretical findings on soil erosion determinants in 
Ethiopia. Similarly, Osgood et  al. [32] found that farm-
ers’ perceptions and reports of climate risk events such as 
droughts are independently verifiable in multiple remote-
sensing datasets in Ethiopia. Kansiime et  al. [33] ana-
lysed farmers’ perceptions of the Fall Army Worm—FAW 
(Spodoptera frugiperda) infestation and its management 
in Zambia as a baseline for developing sustainable pest 
management strategies. An increasing body of literature 
in recent times is thus based on farmers’ perceptions.

Generally, perceptions of farmers range from pessi-
mism to satisfaction with farming [34]. Viewing farm-
ing with contentment rather than striving for better 
outcomes would have implications for farmers’ atti-
tudes to yield-improving innovations. There appears, 
however, to be a paucity of studies on the perceptions of 
farmers about their yield levels. This is surprising given 
the importance of increasing production and produc-
tivity to meet present and future food and feed need, 
particularly in the context of a continuously growing 
SSA population. This is also an important gap given the 
view that not only are farmers’ knowledge and percep-
tions about crop yield-reducing factors and the per-
ceived effectiveness of pest management strategies key 
to improving their productivity [33], but they also influ-
ence the broader on-farm investments and decision-
making in agricultural management and production 
[30, 35] as well as off-farm economic activities. Of all 
the attitudinal variables, that towards risks is of major 
importance to farmers’ decision-making processes 
[34]. This is because, at least for a certain category of 
households, the consequences of wrong decisions can 
be far-reaching. In a study on Ugandan farmers’ risk 
attitudes and its effects on farmers’ decisions, Haneishi, 
Maruyama [36] found that certain salient characteris-
tics of farmers determine their risk attitudes and this, 

Fig. 1 A drone imagery showing within-field crop vigour variation in the eastern region of Ghana. Greener patches depict healthier maize plants 
while red patches indicate poor crop patches and/or bare soils
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in turn, influence the risk levels they would be willing 
to assume.

Pluriactivity as coping strategy
The view of African smallholders as being strictly self-
sufficient, subsistence-based producers has long been 
proven obsolete [37]. Rural households have a raft of 
income-generating activities that altogether constitute 
their livelihood portfolio [38]. Thus, while farming may 
remain the main occupation of most rural households 
wherever agro-climatic conditions allow, some level 
of diversification off the farm is common at all levels of 
welfare in much of SSA [39–41]. The extent to which 
smallholders access non-farm income sources seems less 
certain, however. In survey-based studies of smallhold-
ers in six SSA countries Jirström et al. [42] show that as 
much as 44% of the households lack any form of non-
farm incomes. However, households devote differing lev-
els of attention and resources to own production of crops 
depending on their geography—the agricultural potential 
of their location and proximity to markets as well as the 
resources they can command [39, 43].

At the basic level of economic development, non-
farm activities tend to be closely related to agriculture 
so that growth in the agricultural sector leads to growth 
in the non-farm economy, by virtue of the forward and 
backward linkages between the sectors [39, 44–46]. As 
the economy expands, more profitable secondary sec-
tor activities become more attractive. The outcomes of 
households’ engagements in these varying income-gen-
erating sources are influenced by factors including the 
gender of household heads and the region’s agricultural 
potential in complex ways [38] and profitability of the off-
farm activity [42]. Given that yield maximization is rarely 
the sole or even main objective of smallholders [40], the 
present study fills an important gap as farmers’ choices 
and decisions have not garnered the deserved attention 
in studies on yield gaps.

Data and methods
Description of study villages
The present paper is based on data collected from two 
farming communities: Asitey in the Lower Manya Krobo 
municipality and Akatawia in the Upper Manya Krobo 
District, both of the eastern region of Ghana (Fig. 2). Of 
the two communities, the less rural Asitey (Lat. 6129601°, 
Lon. − 0.013253°) is located less than a kilometre from 
Odumase, the Municipal capital while the more rural 
Akatawia (Lat. 6.283055°, Lon. − 0.128794°) is located 
some 9 km from Asesewa, its district capital.

In terms of climatic conditions, both communities 
fall within the Semi-Equatorial climate belt of West 
Africa and as such, experience two major seasons: the 

rainy (planting) season and the dry (Harmattan) season. 
Mean annual rainfall, distributed in a bimodal pattern, 
ranges between 900 and 1150 mm for Asitey and 900 and 
1500 mm for Akatawia. The bimodality in the rainfall dis-
tribution allows for biannual maize crop cultivation with 
the major farming season starting in April and the minor 
season beginning in August.

Farming, which is a major economic activity in both 
Asitey and Akatawia, is largely rainfed and smallholder-
dominated with 66% and 73% of the population of the 
Lower and Upper Manya Krobo districts engaged in it 
[Ghana Statistical Service 47, 48]. While multi-cropping 
is common at both study locations, maize is the most 
important food crop and is often intercropped with cow-
pea and cassava; the latter is more common in Akatawia 
than Asitey. As a result, the processing of cassava into 
Gari is an important off-farm income-generating activ-
ity for women while for the men, off the farm engage-
ments include carpentry and production of local gin, 
akpeteshie, in Akatawia. In Asitey however, the women 
largely engage in the sale of farm produce while the men 
are engaged as taxi drivers, lottery agents, and fishermen 
in the nearby Volta Lake. With regard to connectivity to 
markets, while Akatawia has a number of satellite mar-
kets within the district such as Asesewa and Sekesua, the 
road quality to the latter is dreadful for most parts of the 
year. Asitey, on the contrary, has smooth connectivity to 
the Agormanya Market which is the main commercial 
hub of the municipality as well as a direct linkage to the 
metropolitan markets of Accra and Tema.

Yield gap measurement and challenges
Yield gaps basically consider the difference between a 
benchmark yield—potential yield in irrigated systems or 
water-limited potential yields for rainfed systems—and 
what farmers can realize on their fields. However, meas-
urement of these is not straightforward. For the bench-
mark water-limited potential yields, its calculation, is 
based on optimal or recommended planting dates, den-
sity, and cultivars. However, where farm inputs are costly 
or limiting, it is not possible to achieve optimal plant-
ing dates or use recommended cultivars [11]. Besides, 
the objective of farmers is often to maximize produc-
tion from a cropping system rather than maximize yields 
from a particular crop, even if the crop is as important as 
maize is to the food security of the household [17]. Given 
the absence of any irrigation system for maize fields in 
the study areas, we operationalize theoretical yields as 
the locally attainable water-limited potential yields. This 
benchmark was computed as the average of the top 10% 
yielding fields in each village. The yield gap was, thus, the 
difference between this locally attainable water-limited 
potential yield and what farmers are able to achieve on 
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their fields [11]. We retrieved data on potential yields for 
the area from the Global Yield Gap Atlas (GYGA) data-
base (https:// www. yield gap. org/). This was done using 
the Koforidua (Climate zone 9601) station as the refer-
ence point since both study communities are within a 
25-km radius.

Study design
While the study adopts a mixed methods approach, the 
focus is substantially on the qualitative data from photo-
elicitation interviews (PEIs) using drone photos of farm-
ers’ fields as visual guides and prompts. The quantitative 
leg of data collection was carried out in March–August 
2016 during the major farming season while the PEIs 
were carried out in February 2019. A multi-level sam-
pling strategy was implemented so that while the selec-
tion of the region, districts, and study communities was 
purposive, based on certain qualifying criteria, the sam-
pling of farm households was through a simple random 
sampling approach. In the Ghanaian context, the choice 

of these districts and communities is based on their rep-
resentativeness of the typical rural farming community 
on the agricultural dynamism and potential spectrum 
[49]. We used the original sample from the AFRINT pro-
ject (https:// www. keg. lu. se/ en/ resea rch/ resea rch- proje 
cts/ curre nt- resea rch- proje cts/ afrint) since this was rep-
resentative of the farming population of each village [50] 
as a starting sample. This was then supplemented with 
new farmers for households which were not available for 
the survey by reason of death or old-age of the respond-
ent farmer and without a readily available next-of-kin 
to replace them. The final sample of 30 households for 
Akatawia was such that 23 were from farmers or next-
of-kin of farmers involved in AFRINT III, with 7 being 
new, randomly sampled farmers while the 30 from Asitey 
comprised 20 from AFRINT and 10 new farmers.

Plot selection and surveys
Given the importance of maize, it was commonplace to 
find a household operating multiple maize plots, often at 

Fig. 2 Map of the study area showing the locations of Asitey and Akatawia and their district capitals

https://www.yieldgap.org/
https://www.keg.lu.se/en/research/research-projects/current-research-projects/afrint
https://www.keg.lu.se/en/research/research-projects/current-research-projects/afrint


Page 6 of 17Wahab et al. Agriculture & Food Security  2022, 11(1):14

multiple locations. Such households were asked to indi-
cate which one was the main plot to be surveyed. Others, 
however, had a single maize plot operated by the entire 
membership of the household. Also, there needed to be 
a sufficient level of homogeneity within sampled maize 
plots for the purposes of the present study. Thus, in a few 
instances, although the plot operator considered a plot 
as a single unit, its heterogeneity in terms of slope, plot 
history, or planting time was discernible, such a plot was 
further disaggregated into smaller, more homogeneous 
units. Thus, the 60 households yielded 87 comparable 
maize plots. In Akatawia, 20 of the households had only 
one maize plot, nine had two plots and one had three 
plots. All three plots were at distinct locations, with the 
man (household head), wife and eldest son in charge of 
one each. In Asitey, 18 of the sampled households had 
one maize plot, 11 had two plots and one had its field 
divided into three. In total, 26 of the plots were planted 
with intercrops which was predominantly cassava. These 
were analysed together with the mono-cropped fields as 
the intercrops were usually planted when maize plants 
had reached advanced stages. Maize yields were, thus, 
not expected to be significantly impacted by intercrops.

All 87 maize plots were surveyed over the course of the 
major farming season spanning March to August 2016. 
One of the plots in Asitey was dropped because it was 
missing important data points on crop harvest and flight. 
As a result, the final sample comprises 42 and 44 plots for 
Asitey and Akatawia, respectively. These were surveyed 
by transect walks, in-field measurements as well as aerial 
imaging using a quadcopter mounted with dual cameras; 
one of which had been modified to capture images in the 
near-infrared spectrum. The green normalized difference 
vegetation index—the ratio of the difference between 
the green and near-infrared bands—extracted from the 
drone imagery enabled the assessment of the density and 
intensity of vegetation cover [51]. This then became the 
crop health maps of each plot as sections of fields with 
more vigorous vegetation have greener colouration while 
bare lands and places where crops had withered had red 
and yellow colours, respectively (see Fig. 1). The analysed 
images were all recorded when crops were between 4 
and 12 weeks old. A detailed description of the remote-
sensing system and the image processing protocols is 
available in Wahab et al. [52]. These crop health maps of 
individual plots were returned to the plot managers/own-
ers for the photo-elicitation interviews (PEIs).

Yield estimation approaches
While each plot was treated as a unit, two distinct 
approaches were adopted to estimate crop yield levels; 
the first, based on farmers’ own reports of their outputs, 

termed self-reported (SR) yields and the second, based 
on harvests from subplots using the crop cuts (CC) 
approach. The SR yields were derived from household 
surveys conducted soon after harvest during which farm-
ers were asked to report overall crop output from each 
plot. This included maize harvested while green as well 
as that which was used as payment in-kind for labour or 
rental for land. Detailed probing was done to ascertain 
accurate outputs, especially in  situations where farmers 
used non-standardized measurement units such as sacks 
and bowls. The CC yields were based on one 4 m-by-4 m 
subplot located in the approximate centre of each maize 
plot. These subplots were demarcated prior to planting to 
avoid biases in their placement. Care was taken to ensure 
that these 16-m2 subplots, by and large, were representa-
tive of the larger maize plot and farmers were asked not 
to treat the subplots differently from the larger plot. The 
crops were allowed to dry in the field before harvest-
ing, threshing, and weighing of the grains by field enu-
merators using digital scales. The moisture content for 
each crop cut was noted at 13% for subsequent stand-
ardization. The SR and CC yields were then estimated as 
follows:

where  YieldSR = farmers’ self-reported maize yields; 
Crop  outputSR = total maize output in kg and converted 
to tonnes;  AreaGPS = field area measured by walking the 
perimeter of each plot using a Garmin 64S GPS device; 
and  YieldCC = maize yields computed based on crop cuts; 
and weighed  outputCC = weight of grains in kg harvested 
from each 16-m2 subplot.

Aerial photo‑elicitation interviews
Even before the PEIs, we organized a feedback work-
shop with farmers in each study village at which the 
findings from the quantitative survey were discussed at 
length. Agronomists from the larger research project 
were brought to interact with farmers and make recom-
mendations on farm management activities. The impor-
tance of the timing of such critical activities as weed 
control and fertilizer application was discussed during 
these workshops. Farmers were also advised on more 
appropriate methods of fertilizer application. Farmers 
were then informed of our intention to interview them 
using the drone photos captured to further understand 
the persistence of poor crop patches on their plots. A 
total of 24 farming households were selected for the 

YieldSR =

Crop outputSR
AreaGPS

, and

YieldCC =

Weighed outputCC
16m2

,
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photo-elicitation interviews—12 from each community. 
In each village, the 12 interviewed households comprised 
4 owners of averagely performing plots, 4 owners of high-
performance plots, and 4 owners of plots which per-
formed poorly. For our purposes, poor-performing plots 
yielded less than 2 tons/ha, averagely performing plots 
yielded between 2 and 3 tons/ha, and high-performing 
plots yielded above 3 tons/ha. Though largely arbitrary, 
this categorization fitted our yield dataset and was appro-
priate given that average yields, according to the Ghana 
Statistical Service, was 2.2 tons/ha and 1.9 tons/ha for 
Lower Manya Krobo and Upper Manya Krobo districts, 
respectively, in 2016 [53]. The synoptic view aerial pho-
tographs give allowed farmers a rare perspective of their 
plots which elicited some insightful conversations about 
their yield levels. The photo-elicitation interviews (PEIs) 
were qualitative in nature and were conducted using a 
semi-structured interview guide to elicit farmers’ views 
on the poor patches that could be discerned from the 
aerial photographs of individual plots.

It is pertinent to acknowledge the possible pitfalls of 
relying on farmers perceptions given that the latter is 
not always factual. Like any other interviewees, farm-
ers have the tendency to respond to interview questions 
in ways that are biased or has the potential to inure to 
furthering their perceived interests. Reliance on farm-
ers’ perceptions alone can be problematic. For example, 
farmers could answer questions regarding fertilizer use 
in ways that would position them to receive help from 
benefactors. In this study, we were conscious of this and 
took steps to validate their responses based on the aerial 
photos of their fields which are more objective. On such 
occasion, they often conceded shortcomings on their 
part.

Results and discussion
Socio‑demographic description of households
As Table 1 shows, both study sites are largely similar in 
terms of average age and gender composition of house-
holds with the predominance of male-headship of house-
holds. At both Asitey and Akatawia, female-headed 
households constituted only a fifth of the overall sample. 
This may be attributed to the deeply patriarchal structure 
of society so that as long as the man is alive, he remains 
the de facto head of the household. Most of the about 
20% females are, thus, widows heading single-parent 
households. With an average age of 56 and 54 years, the 
household heads are largely ageing in both Asitey and 
Akatawia. Despite this similarity, the household heads 
differed, even if only slightly, in terms of levels of for-
mal education with household heads in Asitey having 

terminated formal education at 9  years—Junior High 
School level—compared to 12 years—Senior High School 
levels—for Akatawia. This was somewhat unexpected 
given that Akatawia is more rural in structure relative to 
Asitey.

With regard to household characteristics, both villages 
generally had young and large households, often includ-
ing members of the extended family. Household size was 
about seven on the average in both villages with almost 
half aged 16 or younger in Asitey while this reduces to 
about a third in Akatawia. We also find a high degree of 
diversification in livelihoods with non-farm income con-
tributing about a third of the total household income 
at Akatawia and close to half at Asitey. A household is 
specialized if it receives more than three-quarters of its 
income from a single source and diversified if no one 
source contributes that magnitude [39].

Overall, Akatawia is more land-abundant than Asitey. 
This is demonstrable not only by the average household 
landholding, but also the average distance to the farm 
and the size of land under fallow. This notwithstanding, 
the average size of maize plots is essentially the same for 
both villages. This could be attributed to multiple factors, 
including farmers’ unwillingness to cultivate larger plots. 
This is consistent with the findings of Jayne et  al. [54] 
and Barrett et al. [55] of a negative relationship between 

Table 1 Descriptive statistics of the study villages

Field survey, 2016. Values in parenthesis are standard errors of the mean
a 0 = no formal education, 1 = primary education, 2 = Junior High education, 
3 = Senior High education, 4 = Tertiary education

Variables Study villages

Asitey Akatawia

Household head characteristics

 Average age (years) 55.7 (2.1) 54.1 (2.0)

 Gender (male = 1, female = 0) 0.79 (0.1) 0.80 (0.1)

 Educational  attainmenta 1.8 (0.2) 2.1 (0.2)

Household characteristics

 Household size 6.9 (0.5) 7.0 (0.5)

 Economically inactive membership (< 16 years 
old)

2.6 (0.3) 2.3 (0.3)

 Average landholding, hectares 3.6 (0.5) 5.6 (0.6)

 Non-farm income as proportion of hh income 
(%)

43.1 (4.2) 35.0 (3.7)

 Average distance to nearest market (km) 3.5 (1.6) 9.2 (3.1)

Plot characteristics

 Average maize plot size, hectares 0.41 (0.05) 0.42 (0.04)

 Average land under fallow, hectares 1.7 (0.4) 2.9 (0.4)

 Average fertilizer quantities used (kg/ha) 15.5 (24.0) 27 (29.5)

 Proportion using improved seeds (%) 9.52 6.67

 Proportion using recycled seeds (%) 78.57 75.56
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non-farm shares of total household income and farm 
sizes. The relatively small size of maize plots vis-à-vis 
average total landholding—9 and 14 acres for Asitey and 
Akatawia, respectively—would suggest intensification, 
rather than extensification, of farming activities. How-
ever, fertilization levels—a meagre 15  kg/ha and 27  kg/
ha for Asitey and Akatawia, respectively—are well below 
recommended rates of 110–130  kg/ha in SSA [29]. The 
relatively lower levels of fertilizer use in Asitey relative to 
those in Akatawia can be attributed to differences in ten-
ure systems, with farmers more willing to invest in ferti-
lizers on plots over which they hold more secure tenure. 
The generally low use of fertilizer, coupled with limited 
use of improved seeds—only a tenth of the plots in Asitey 
and even a lower proportion in Akatawia were planted 
with improved seeds—with the vast majority relying on 
saved seeds. This is interesting as, overall, the general 
trajectory in the living income status in these villages has 
been improving in the last two decades. While the value 
of farm output per capita increased from USD 235 in 
2008 to USD253 in 2013, real non-farm income earnings 
increased from USD 216 to USD 342 in the same period 
[56]. This suggests that while the living incomes of house-
holds in these villages are showing an upward trend, 
much of this increase is driven by the non-farm sector 
and the result of diversification.

Village yield levels and large yield gaps
Farmers’ attention is gradually shifting away from the 
farm. This becomes apparent with the yield levels from 
the 2016 dataset. Using farmers’ self-reported (SR) 

production data, average maize yields in both study com-
munities were 1.3 t/ha. Similar, for even the generally 
higher crop cuts (CC) yields, the average is only slightly 
above 2 t/ha. Remarkably, as much as 62% of the sampled 
fields did not reach the average SR and CC yields. Given 
that locally attainable yields—the average yield of the top 
performing 10% of farmers in each village—was consid-
ered a realistic benchmark for each study location [3, 
11, 57], there is substantial room for yield improvement 
even for this small sample of maize fields. Also given 
how prevalent poor patches are in almost all of the fields 
surveyed as shown in Fig. 2 and the impact the presence 
of such patches have on general crop yields as demon-
strated by Masino et al. [23] and Marino and Alvino [22], 
understanding farmers’ perspectives on their persistence 
becomes important.

Comparing these actual yield levels to water-limited 
yields data extracted from the GYGA, these villages 
show large yield gaps and substantial potential for yield 
improvements. In relative terms, our actual yield fig-
ures—1.3 t/ha for SR and 2.1 t/ha for CC—are compa-
rable to Ya of 1.7 t/ha from GYGA for Koforidua under 
which these villages fall. Using the water-limited (Yw) 
yields from the database rather than the top 10% best-
performing farmers’ field, our farmers have even larger 
yield gaps. Given Yw of 8.4 t/ha for that region, the 
exploitable Yg ranges from 7.4t/ha and 6.9 t/ha for CC 
yields and 6.4 t/ha and 6.1 t/ha for SR yields for Asitey 
and Akatawia, respectively. Figures  3 and 4 show the 
yield distribution comparison between the study villages 
for SR and CC yields.

Fig. 3 Yield distribution comparison for farmers’ self-reported yields for Asitey and Akatawia
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Fig. 4 Yield distribution comparison for crop cut yields for Asitey and Akatawia

Table 2 Summary of farmers’ (N = 24) perceptions of poor patches and yields

Responses were either yes =  > 1, uncertain =  > 2, or no =  > 3

Summary of farmers’ responses Mean SD
Sample questions

Q1 Did you attempt to deal with the poor patches? 2.46 0.78

Q2 Do you think you are getting adequate yields from your plot? 1.83 0.96

Q3 Do you think the plot could yield more than it currently does? 1.21 0.59

Q4 Is it worth your efforts and resources to invest in yield-improving inputs? 1.58 0.83

Fig. 5 Farmers’ perceptions of and attitudes to poor crop patches on their fields
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Perceptions of indifference and satisfaction
To elicit farmers’ perceptions of and attitudes to the per-
sistence of poor crop patches on their plots, four ques-
tions were posed directly to them. We further categorize 
questions 2 and 3 as gauging farmers’ perceptions and 1 
and 4 as measuring the attitudes (Table 2).

As Fig. 5 shows, farmers’ perceptions seem somewhat 
contradictory. While more than half (54%) answered 
in the affirmative to the question of if they were get-
ting adequate yields2 from their plots (question 2), an 
even greater proportion (88%) also perceived their plots 
could yield more than they are currently producing. The 
sense of contradiction can also be observed in their atti-
tudes to lower yields. While a significant majority (63%) 
say it is worth their efforts and resources to invest in 
yield-improving inputs (question 4), the same propor-
tion of farmers did not attempt to deal with poor patches 
observable on their plots (question 1). Less than 1 in 5 
farmers took any remedial action—re-planting maize or 
other crops, pruning surrounding trees, among others—
on their plots. This suggests a perception of contentment 
and an attitude of indifference.

Reasons for perceiving their current productivity levels 
as sufficient are varied. A few of the farmers hold the view 
that given the present circumstances, fertilizer applica-
tion does not make much of a difference (see Additional 
file  1: Appendix  1 for total N applied and SR and CC 
yields and yield gaps). This perception may be grounded 
on the fact that some of the farmers can access state lands 
which have not been under cultivation for several years at 
little or no financial cost in terms of rent. Having been 
left fallow for a decade or more, such parcels of lands 
are more fertile. Farmers in this category who cultivate 
such plots without fertilizer application do not observe 
much difference in yields compared to their counterparts 
who apply fertilizer on more intensively cropped plots. A 
farmer who belongs in the former category explains his 
rationale: “I am not sure [of being able to increase out-
put with fertilizer application]. You see, people have been 
using fertilizers in our area [of farming] while I do not, 
but at harvest, whatever they get, I also get. Whether I can 
get more depends on the size of the plot. For the current 
plot size, I think I am getting the best [quantity] I possi-
bly can” (55-year-old male farmer, Asitey). This farmer 
perceives that in the present circumstances, crop output 
could more realistically, be increased through extensifica-
tion rather than intensification.

This has serious potential implications for the sustain-
ability of agricultural production at broader scales. While 
sustainable intensification, which entails narrowing 

current yield gaps on existing agricultural lands through 
improved efficiency in resource use [5, 10] seems to be 
the ideal means of meeting the growing food and feed 
need, these category of smallholders appear to prefer 
extensification. Given the finite nature of agricultural 
lands and the trajectory of population growth, increasing 
production through bringing more land under cultiva-
tion is not sustainable in the long run.

A second category of farmers rents plots at locations 
closer to their dwellings. Continuous cultivation, how-
ever, leads to not only nutrient mining but also heavy 
soil erosion on their plots. The combination of the two 
processes contributes to soils whose properties do not 
allow them to hold and use nutrients whenever the lat-
ter is supplied externally. For this category of farmers, 
shifting to new sites to allow current plots to adequately 
rejuvenate appears the soundest option though other fac-
tors militate against taking such steps. A farmer in this 
category notes: “I think I am getting sufficient yields. 
However, what we get is continuously reducing and this is 
why I will be using fertilizers in future. The other option 
would be to give up the plot to fallow for a couple of years, 
but the challenge is that I do not have other plots else-
where” (65-year-old male farmer, Asitey). Other farmers 
from both study locations who cultivate own lands also 
expressed similar views. Apart from demonstrating their 
contentment even in the face of reducing outputs, the 
above excerpt also reveals that the category of farmers 
who cultivate on own, inherited or family farmlands are 
not inclined to rent additional farm plots.

The attitude of contentment seems to be under-
pinned by a philosophical and fatalistic view of life. 
This can be exemplified by the infusion of phrases in 
their responses such as ‘if God permits’, ‘whatever God 
gives is acceptable’, nothing can be humanly done about 
the poor patches’, and ‘hope for the best’. Their beliefs 
are based on their view that the amount and distribu-
tion of rainfall is the ultimate determinant of how crops 
perform. This is similar to the findings of Roobroeck, 
Palm [58] that across four study sites in DR Congo, 
Kenya, Nigeria and Tanzania, irregular rainfall patterns 
strongly limited soybean yield responses to fertilizer 
application, with maize non-response being greater on 
soils with high silt and/or cation imbalances. A meta-
analysis by Ichami, Shepherd [59] similarly found that 
silt content, soil pH, clay and rainfall were the main 
factors affecting nitrogen use efficiency. Farmers in our 
study argue that even when one invests in fertilizers, all 
investments would have gone to waste if the rains do 
not come at the right time because the crops would still 
not do well. As a 59-year-old male farmer at Akatawia 
succinctly puts it: “It is worthwhile to invest but remem-
ber that when it comes to farming, it all depends on the 

2 Adequate yields here are used in a generic sense to ask if farmers were con-
tent with the output levels from their maize fields.
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rains. Once the rains come at the appropriate time, we 
will get it [adequate outputs]. But we cannot control it 
[the rain], it is for God [to control], unlike the Asutuare 
people who can use irrigation”. We could deduce that 
this farmer, like many others interviewed, would like 
to irrigate their crops. When asked, however, almost all 
of them held the view that it would be too expensive 
and not worth the effort and manpower to irrigate their 
maize crops. Were irrigation facilities available, most 
of interviewed farmers would rather use them on veg-
etables and cash crops such as tomatoes, peppers, cab-
bages, and okra than on maize crops.

It is pertinent to note, however, that their perceptions 
of contentment with current levels of production and 
apparent indifference to the prevalence of poor patches 
do not necessarily mean they under-utilize their plots. 
Indeed, some do not perceive their current yield levels as 
being worse than usual. As a farmer argues:

“If you are looking at only the maize, then you might 
say we did not get adequate yields from the plot. But 
if you are looking at the plot as a whole and the fact 
that we also got cassava and other crops from the 
same piece of land, then overall, I am happy with 
how much I am getting from the farming. We did not 
get adequate maize because we did not sow in rows 
and some portions were not good enough for maize 
but good for cassava and plantains. So, the way I 
see it, the maize is the cost of the farming, and the 
cassava is our profit” – A 74-year-old male farmer, 
Akatawia.

This excerpt demonstrates not only contentment with 
current levels of productivity but also limitations of cur-
rent measures of farm productivity. As Wahab [21] con-
cluded, farm productivity ought to be viewed in a holistic 
manner especially in such complex agriculture systems 
rather than on the basis of single crop output. Thus, per-
ceptions of satisfaction despite current low levels are 
borne out of the aims and aspirations of individual farm-
ers. Where the objective is to provide food for the house-
hold, the utilization of portions to produce other crops 
achieves the same objective of household sustenance. 
Neither of the current dominant yield measurement 
approaches—self reports of outputs through surveys and 
crop cuts—adequately take into consideration the impor-
tance farmers attach to intercrops and secondary crops 
[60].

Yield stabilization versus maximization
The study also finds that farmers primarily prioritize 
inter-seasonal yield stability rather than maximization. 
That is, rather than attempt to extract the maximum out-
put possible from their respective plot, farmers gener-
ally aim for a consistent and stable level of output from 
one farming season to the next. They are fulfilled with 
this level of output if it meets their subsistence needs. As 
mentioned earlier and shown in Table  2, most of them 
(63%) did not attempt to remedy poor patches through, 
for example, the application of fertilizer although the 
same proportion perceived it worthwhile to invest 
resources in such yield-enhancing inputs.

From the survey data, 62% of the overall sample applied 
at least some level of inorganic fertilizer. Disaggregated 
to the village level, however, only 43% of the farmers in 
Asitey applied inorganic fertilizers compared to 80% in 
Akatawia. These proportions are however likely to reduce 
significantly in present times given that the state-led fer-
tilizer subsidy programme—Medium-Term Agricultural 
Sector Investment Plan I (METASIP I, 2011–2015)—in 
place at the time of the survey data collection has since 
been replaced with METASIP II (2014–2017). With this 
change, the effective cost of a bag of NPK fertilizer to 
the farmer increased from 30 Cedis in 2011 to 85 Cedis 
in 2016 [61] even though a stated aim of the change was 
to remove constraints and promote better access. This 
could have contributed to further cutbacks in fertilizer 
usage among farmers as a principal reason the inter-
viewed farmers gave for not using adequate levels of inor-
ganic fertilizers, if at all, was limited economic means at 
crucial times during the farming season. Several of the 
interviewed farmers responded like a 46-year-old female 
farmer in Akatawia who poignantly asserts: “As for ferti-
lizer, everybody would have wished for it, [but] the main 
barrier is the money to purchase it; that is the main chal-
lenge. Sometimes, when one needs to purchase it, there is 
not enough money in the house”.

The low levels of utilization of inorganic fertilizers are 
even more remarkable given that almost all the inter-
viewed farmers agreed that their plots could yield much 
more than current levels and that the application of fer-
tilizers could more than double their current outputs. 
They, however, perceive it to be imprudent to borrow 
money to purchase inputs when own resources are lim-
ited for two main reasons: first, the likelihood of falling 
into unsustainable debts if the rains fail and second, the 
unreasonable and expensive terms of local money lend-
ers. As a farmer in one of the villages posits:

“It [the non-utilization of fertilizers] is due to finan-
cial problems. Someone might suggest we take a 
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loan but that is risky because if the rains fail you, 
no matter the quantity of fertilizer one applies, the 
crops will still not do well, and the loan becomes 
your burden to find a different source to pay. This is 
the reason why we hesitate to take loans to support 
our farming activities” – 44-year-old male farmer, 
Asitey.

Another in Akatawia concurs by stating that:

“If one has the means then it makes sense to apply 
fertilizer but if not, it is not advisable to go and bor-
row because the terms can be bad. Some people go 
for loans for which you are required to use maize 
grains as payment. They will usually tell you if they 
gave you 50 Cedis for fertilizer, you pay with a bag of 
maize at the end of the season, and it will not mat-
ter to them if the selling price of the bag is 170 Cedis. 
They will still demand the one bag. Even if you go for 
a meagre 20 Cedis they will still charge you a bag 
of maize even if the bag of maize sells for 200 Cedis 
at the end of the season” – A 48-year-old female 
farmer, Akatawia.

These two excerpts demonstrate the level of risks that 
farmers assume when they decide to seek for loans to 
invest in their farming enterprises. The risk exposure 
sometimes can lead to the loss of more valuable proper-
ties such as livestock and even farmlands in  situations 
where the amount involved is substantial. The excerpt 
from the female farmer in Akatawia above also brings to 
the fore the expensive terms of the loans; sometimes hav-
ing to pay an interest anywhere between 300 and 1000% 
on the loan amount. It is for these reasons that some of 
the farmers would make do with consistent, even if medi-
ocre, levels of outputs rather than seek to maximize out-
puts with fertilizers they cannot afford, and which could 
be a waste if the rains delay. This also lends credence to 
the findings of Silva and Ramisch [40] that yield maxi-
mization is rarely the sole objective of farmers. Thus, 
though agriculture remains the main economic activity in 
much of rural SSA [39], farmers’ objectives are not always 
to produce at the highest levels possible.

Risk aversion leading to diversification from the farm
We argue here that smallholders’ preference for stabi-
lized, rather than maximized yields is due to their risk 
aversion in the face of high levels of uncertainty. The 
uncertainty they contend with relates not only to the 
unpredictability of the rains [62], but also unpredict-
able and poorly functioning markets for farm inputs 
and outputs [50]. With regard to the unreliability of the 
rains, a 74-year-old male farmer in Asitey asserts: “there 

is always an element of chance with the rains. For exam-
ple, it rained yesterday but nobody can say for sure that 
it will rain again today. So, once we have a heavy rain 
like yesterday, we go ahead to plant and then hope for the 
best”. Another farmer stated that: “If I had put in extra 
fertilizer, herbicide and labour and the rains were as poor 
as they were, I would have run at a worse loss. The rains 
determine everything”. Several farmers alluded to how 
the rainfall is central to everything else they do. These 
excerpts highlight the uncertainty that farmers operate 
under with regard to rainfall and how the latter influ-
ence their level of investment and attention they devote 
to their farm plots.

The risks farmers contend with has been exacerbated in 
the last few years in the wake of the invasion of the Fall 
Army Worm (FAW) on their farms. A young farmer at 
Asitey explains his motives for not cultivating his plot in 
the ensuing major season of 2019 as:

“Now, farming is all about how much money one 
can invest in it. From the clearing, through planting, 
weed control, to harvesting, all require heavy invest-
ment and if one cannot afford to risk one’s capital, 
then one is better off not going into it because it is 
50–50, win or lose. One could have the FAW destroy 
everything in one night” – A 39-year-old male 
farmer, Asitey.

Farmers are rational economic agents who are seeking 
to make the best of the circumstances in which they find 
themselves. Smallholders’ livelihoods, and even some-
times, their very survival, demand that they make the best 
possible decision from a range of difficult options. Given 
that there are always household needs, smallholders tend 
to want to invest in ventures that promise the least level 
of risk. This is in line with Schultz [63] efficient, but poor 
hypothesis in which he contends that smallholders, by 
and large, are rational in their responses to high taxes, 
artificially low crop prices, and modest levels of agricul-
ture extension services availed to them. Their satisficing 
behaviour is, thus, premised on the efficient allocation of 
the limited resources at their disposal [64–66]. The few 
who assumed the additional risk of investing in pesticides 
and insecticides to combat the FAW infestation on their 
plots, for example, realized their investments had been 
wasted as the chemicals were largely ineffective in con-
trolling the infestation. The increased prevalence of the 
FAW infestation has also intensified farmers’ depend-
ence on pesticides with attendant environmental and 
public health implications [33]. Such farmers are now 
less motivated to undertake any additional investments 
in their farm plots. Against the backdrop of weak insti-
tutions, agriculture in the West African sub-region is, 
thus, characterized by inadequate use of external input, 
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deficient land tenure systems, inadequate infrastructure 
to facilitate access to capital and markets with little use of 
external energy contributing to depleted soils [67]. Given 
these challenges, agriculture is often not an attractive 
economic venture. This agrees with Frelat et al. [68] posi-
tion that improving market access and off-farm oppor-
tunities is a better approach to improving food security 
than focusing on agricultural production and increasing 
yields alone. Smallholders may also opt to not invest in 
improving agricultural productivity because the returns 
are not commensurate with other uses of capital and 
labour [2]. While several farmers were quick to retort 
that not much could be done when confronted with the 
deficits in their farm performance, their inherent agency 
implies that they employ a multiplicity of coping strate-
gies to deal with these uncertainties.

On the farm, diversification of crops appears to be 
a major way to deal with the existence of these poor 
patches and yields. While the first instinct is to replant 
non-germinated parts of plots with the same maize, this 
often does not work since conditions in those sections 
have not changed. Farmers, therefore, now plant other 
crops such as cassava, groundnuts, and vegetables. This 
is done with the view that certain crops do much better 
under certain conditions which would not be conducive 
for other kinds of crops. This is alluded to by a 59-year-
old male farmer in Asitey when he states that: “Intercrop-
ping is very much a part of what we do here, especially of 
maize and cassava. The poor patches which cannot sup-
port maize would usually do well with cassava. Replant-
ing with maize is sometimes not the best [course of action] 
because it may ultimately not do well”. This ties in with 
the view of the farmer who postulates that maize cov-
ers the cost of farming and the intercrop serves as the 
profit of the farming enterprise. Other farmers who 
have the land resources or the means to rent new plots 
move maize cultivation to such new plots and allow the 
depleted plots to rejuvenate or cultivate them with beans 
and shallots. Although new plots are generally more fer-
tile, they often come with the disadvantage of being fur-
ther away and thus, take much longer time to reach.

Given these challenges, some farmers have chosen to 
de-emphasis farming as a means to attaining their liveli-
hoods and rather invest in other, ‘less risky’, income-gen-
erating ventures. For males, such less-risky, more reliable 
income sources include fishing in the nearby Volta Lake, 
taxi driving, palm wine tapping and akpeteshie distil-
lation. For the women, less-risky sources of income 
include bead making, trading in farm produce and cot-
tage industries that process cassava into dough and gari. 
This is in line with Godfray et  al. [2] who argue that in 
poorly functioning market conditions, the solution often 
lies completely outside of the food system. The ability to 

make this transition, however, depends on the level of 
resources—both financial and human—at their disposal 
[38, 42]. Those who have been able to move to urban 
areas to seek formal employment in either the private or 
public sectors are those who have had an advanced level 
of education. Without the requisite level of education, 
such transitions often lead to even greater exposure to 
risks as there are often better social safety nets in rural 
settings than urban centres. Those with a sufficient level 
of resources and family engagements often venture into 
businesses which usually require huge capital outlay. A 
most attractive venture in this category in our study con-
text is taxi operation. A farmer explains his motivations 
thus:

“I have a taxi I operate as well so I divide my time 
between the market days [2-3 days a week] when 
I operate the taxi and the remaining days on the 
farm. The thing with these two activities is that the 
taxi business brings in income every day but with 
the farm, one must wait till the end of the season 
before getting income from it. So, the taxi is very 
important for taking care of the family daily while at 
the end of the season, the income from the farm can 
go into something more substantial like school fees 
payment” – A 33-year-old male, Akatawia.

This relatively young farmer with a large household 
size—eight members—is only able to cater to the needs 
of the household by being pluriactive. Dependence on 
only farming as a source of livelihood would have led to 
untold hardships for the membership of his household. 
Other farmers who cannot command the huge initial 
capital outlay required to engage in the taxi business 
often engage in other ventures which have lower barri-
ers of entry due to less capital requirement. Rural house-
holds, thus, have a raft of income-generating activities 
that constitute their livelihoods though farming remains 
important [38]. The ubiquity of diversification of live-
lihoods is in line with the findings of Davis et  al. [39] 
who also find that while endowments and wealth play a 
role in driving engagement in different economic activi-
ties, some level of diversification is common at all levels 
of welfare. Despite its importance in household welfare, 
across large parts of SSA, participation in off-farm 
income-generating activities is not equally available to 
households with differing levels of resource endowment 
[69] and can often lead to social and economic stratifica-
tion in rural areas [70].

These processes have occasioned some dynamics, hith-
erto not experienced and whose overall outcomes are dif-
ficult to predict with certainty. While smallholders seek 
to make decent livelihoods, whether on or off the farm, 
they prefer to maintain a certain level of agriculture 
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portfolio. This is leading to use of labour-saving strategies 
in contrast to the land-saving strategies which charac-
terized the early phases of the Green Revolution of Asia 
[71]. Farmers are therefore utilizing management prac-
tices that would demand less of their presence and labour 
on their farms. These include the increasingly heavier 
reliance on herbicides not just for weed control, but even 
for plot preparation for planting. These could potentially 
have grave implications for not only the sustainability of 
their farmlands, but also the food security situation of the 
household. The situation of farmer indifference exem-
plified in recognizing that fields could yield much more 
than current levels and yet unwilling or unable to take 
remedial steps to improve poor patches of crops is strik-
ing. Their continued dependence on the farm while lack-
ing resources or incentive to invest to achieve sustainable 
intensification of production makes them reluctant farm-
ers [1]. Against the backdrop of currents trajectories of 
population growth and crop production and productiv-
ity, challenges relating to malnutrition, starvation and 
food security, which are already in the wrong direction 
in SSA, are bound to worsen [72, 73]. This is particularly 
true for farming systems characterized by shrinking farm 
sizes and limited to a single cropping season a year [3]. 
Recent history has amply demonstrated that dependence 
on food imports is neither sustainable nor desirable [74]. 
Thus, market intensification—the need to provide ena-
bling socio-economic environment—conceptualized as a 
third leg of sustainable intensification [9, 75] becomes a 
critical route improving yields, in addition to ecological 
and genetic intensification.

While we acknowledge that limitations of the present 
work with its case study design does not give adequate 
basis to generalize, evidence abounds across much of 
SSA of this conundrum that smallholders find themselves 
in. Our findings resonate with those by Ritzema et al. [4] 
who find that across 7 countries in East and West Africa, 
production intensification achieves little for most small-
holders who are reluctant or unable to invest in their 
farms due to meagre returns in food and farm incomes. 
Thus, notwithstanding the potential for future intensi-
fication—more output with more inputs—this is pres-
ently not sustainable at the farm level in both Southern 
Ethiopia and Central Luzon, Philippines [5]. In the con-
text of shrinking farm sizes and nutrient-mined soils, 
engagement in off-farm income-generating activity is 
a must rather than an option for continued sustenance 
[3]. The end goal for such farmers is the attainment of a 
certain minimal level of food production, even with pre-
ponderance of poor patches on plots, so that household 
resources and focus is directed off the farm.

Conclusions
The present paper analysed perceptions and attitudes of 
smallholders in resource-constrained rural communities 
to the presence of poor crop patches within their farm 
plots. The study finds farmers’ overall perception of their 
current levels of production is contentment and indiffer-
ence with a stoic outlook on their present predicament. 
Overall, more than half of the sampled farmers applied 
some level of fertilizers, though their levels of fertili-
zation are far below recommended rates for yield gap 
closure. While almost all the farmers recognize that fer-
tilizer usage could more than double their current output 
levels, the actual application is hindered, to a large extent, 
by limited financial means at crucial times of the farm-
ing season. Fertilizer use is also hampered by limited soil 
response in the context of increasing climate variability. 
Even though a few of the farmers avoid the utilization of 
herbicides and fertilizers for idiosyncratic reasons, a vast 
majority of them who do not use it cite inadequate finan-
cial means coupled with the uncertainty in the timing 
and intensity of the rains. Investments in fertilizers do 
not yield the desired returns in the absence of adequate 
and reliable rains. Contracting loans to purchase farm 
inputs does not appeal to farmers due to exorbitant and 
exploitative terms and the likelihood of debt accumula-
tion resulting from uncertainty regarding rains. Farmers 
would, thus, rather invest their limited resources in other 
ventures such as trading, fishing, and other cottage indus-
tries such as beads making and cassava processing; activi-
ties they perceive as less risky. It is therefore important 
to understand the processes that are currently unfolding 
in this farming system and their long-term implications 
for rural households’ ability to meet their food and feed 
needs.

These findings have important implications for the 
future of smallholder and family farms in rural Africa. 
While the farm as a source of income is crucial for the 
survival and wellbeing of farming households [76], those 
who can effectively combine farming with non-farm 
income-generating activities tend to do relatively bet-
ter. Given the important roles that farm activities play in 
household subsistence and food security, how farmers 
perceive the challenges which confront them relative to 
their activities on their farms is critical. There is also the 
need to revisit the notion of performance in agriculture 
by integrating smallholders’ perceptions because it is the 
latter that informs decision-making on the farm. This 
is critical for the debate on narrowing the yield gap of 
some of the most important crops. For most households 
who are self-sufficient in the staple crops such as maize, 
investments to further increase crop production tends 
to offer minimal returns. We therefore argue that yield 
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gap analysis should be contextualized at the household 
and farm levels where farmers operate and should take 
into consideration the peculiar circumstances and risks 
farmers contend. While the reinstatement of support for 
farmers in the form of input subsidies would go a long 
way to alleviate the burden for farmers, what this study 
has also shown is the accentuated need to improve exten-
sion support services to farmers.
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