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Abstract

Conservation agriculture (CA) involves the practice of three interlinked principles of minimum soil disturbance,
a permanent soil cover and crop rotation. Despite the many stated benefits of the technology, its uptake in Africa
has been slow. This study applies the theory of planned behaviour to investigate the attitudes, the role of the
social system (social influence, by-laws and customs) and the institutional environment in the decision to
practice CA principles and on the area under CA in Choma, Zambia and Nkayi, Zimbabwe. The study finds
differing attitudes between districts towards CA outcomes. Local by-laws have a positive correlation with the
practice of minimum soil disturbance but negative correlations with the practice of soil cover and crop rotation.
Social influence and customs have significant relationships with the area under CA. Institutional support is
perceived to be necessary for the practice of minimum soil disturbance but not so for the practice of crop rotation
or on the area under CA. We conclude that the attitudes towards CA depend on the performance of the CA
options promoted to farmers while the effects of the social system components and institutional factors on the
uptake of CA depends on how the particular CA principle fits into the social and institutional environment in
which it is promoted. We recommend agriculture extension services and policymakers to pay more attention to
these issues in the promotion of CA.

Keywords: conservation agriculture, decision-making, extension, smallholder farmers, social system, theory of
planned behaviour

1. Introduction

With the current global challenges of attaining food security while protecting the environment, conservation
agriculture (CA) is perceived as one technology that can contribute towards achieving both objectives (Corbeels
et al., 2014). In sub-Saharan Africa, CA has been promoted to address the challenges of land degradation and
poor crop Yyields for smallholder farmers (Anderson & D’Souza, 2014). In Zimbabwe for example, the average
maize yield for smallholder farmers is estimated to be less than one ton per hectare (Marongwe et al., 2011)
while in Zambia, crop production is largely vulnerable to climatic conditions (Shula et al., 2012).

CA is a resource-saving crop production system that strives to achieve acceptable profits, high and sustained
production levels while concurrently conserving the environment (Food and Agriculture Organization [FAQ],
2010). This is achieved through improved management and application of three key principles, namely;
minimum soil disturbance, permanent soil cover and diversified crop associations or rotations. However, despite
more than a decade of promotion in southern Africa, the adoption of CA in the smallholder sector is still minimal
(Kassam, 2014). Zimbabwe and Zambia are some of the leading countries in Africa in terms of area put under
CA, with about 316 000 and 100 000 ha put under CA in Zambia and Zimbabwe respectively in 2015/2016
(Kassam, Friedrich & Derpsch, 2018). However, the area under CA is still very low in Africa compared to the
rest of the world. Africa has about 1.1% of the continent’s total arable land under CA, while South America has
about 63% of the region’s cropland under CA (Kassam et al., 2018).
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Several studies have sought to identify the reasons for the low uptake of CA in Africa, including in Zambia and
Zimbabwe. Adoption studies have identified biophysical factors (agro-ecological region), household
characteristics (Mazvimavi & Twomlow, 2009; Arsalan, McCarthy, Leslie, Asfaw, & Cattaneo, 2013; Ngwira,
Johansen, Aune, Mekuria, & Thiefelder, 2014; Pedzisa, Rugube, Winter-Nelson, Baylis, & Mazvimavi, 2015),
institutional factors such as access to credit, markets and extension services (Nyanga, 2012) and the ease of
application (Prager & Posthumus, 2010) to affect adoption. The studies report that CA is more likely to be
adopted in high rainfall areas in Zimbabwe (Mazvimavi & Twomlow, 2009) and in low rainfall areas in Zambia
(Nyanga, 2012). Access to extension services and markets were found to positively correlate with CA adoption.
The effect of access to credit and household characteristics such as age, education level and farm size on CA
adoption were mixed.

Very few studies have examined the role of social factors in the uptake of CA (Knowler & Bradshaw, 2007).
Studies that explored the effects of social factors are limited to the role of social networks in explaining adoption
(Isham, 2000; Katungi, 2006; Mashavave, Mapfumo, Mtambanegwe, Gwandu, & Siziba, 2013) yet social
networks only form part of the social system. The social system includes social customs, rules, the social
structure, the individuals and social networks (Rogers, 2003). These factors play a role in the dissemination and
adoption of technologies through informal sharing of information (Shaw, 1987; Pannell et al., 2006) and the
pressure they exert on an individual to conform to certain socially expected norms (Ajzen & Fishbein, 1980;
Kate, Haverkamp, Mahmood, & Feldberg, 2010). The other limitation with adoption studies on CA is that they
rely on household data models that miss important social, cultural and institutional factors that may influence
adoption (Feder, Just, & Ziberman, 1985; Anderson & D’Souza, 2014). CA is a knowledge-intensive technology
and its adoption and practice presents a shift in the farming system and a reallocation of resources (Giller, Witter,
Corbeels, & Tittonell, 2009).

This study fills the gap on CA adoption by exploring the attitudes of CA adopters towards CA; and goes beyond
exploring the role of social networks by including more social system components (such as peers, local leaders,
spouses, groups, by laws and customs) in explaining CA adoption and the area under CA. The study also
explores the importance of access to institutional support in the form of credit, markets, implements and
extension services on the uptake of CA principles and on the area under CA. The methodology used in the
research uses farmer perceptions rather than relying on household characteristics to explain behaviour.

2. Materials and Methods
2.1 Conceptual Framework

The conceptual framework for the study is based on the Theory of Planned Behaviour (TPB), originally
developed by Ajzen (1991) as a framework to analyse decision-making (Fishbein & Ajzen, 2010). In the TPB,
intention is perceived as a predictor for a specific behaviour, and is determined by three central constructs,
attitude, subjective norms and perceived behavioural control (Ajzen, 1991). An individual’s decision is
influenced by personal factors termed attitudes and the person’s perception of social expectations to a certain
behaviour, which are called ‘subjective norms’. A third component of the theory is the perceived capability
(having the skills and knowledge) and perceived conduciveness of the environment for change behaviour,
referred to as Perceived Behaviour Control (PBC). Together, attitude, subjective norm and perceived behaviour
control lead to a positive or negative intention to apply or adopt certain practices.

The framework is modified by directly linking attitudes, subjective norms and PBC to adoption. In our
framework, beliefs about the performance of a technology, subjective norms and perceived capability are
mediated by background factors (household characteristics, learning environment and farming goals) as shown
in Figure 1. Personal characteristics mediate attitudes, while the social context (gender, social customs etc.)
mediate normative beliefs, and the learning process and farming goals mediate the PBC, which then impact on
the decision to adopt or not adopt CA.

The assumptions made in the framework are that:

1. Beliefs about expected outcomes (good or bad outcome beliefs), also referred to as attitude towards CA,
influence the actual adoption of CA practices.

2. Social influence, measured through beliefs that influential individuals within the social system expect a
certain behaviour, will influence adoption.

3. In addition to social influence from individuals, the perceived influence of by-laws and customs on the
practice of CA principles is assessed.

4. The PBC, measured as the individual's perceived need/importance of the institutional environment, will
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affect CA adoption.
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Figure 1. Conceptual framework, adapted from Ajzen, (1991)
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2.2 Study Sites

The study was conducted in Choma, Zambia and NKkayi, Zimbabwe where previous studies have shown
variations between the two countries in the influence of certain factors on CA adoption. In Zambia, farmers in
low rainfall areas were more likely to adopt CA (Arsalan et al., 2013); yet in Zimbabwe, CA was most likely to
be adopted in high rainfall areas (Pedzisa et al., 2015). Access to credit was not reported as a driver of adoption
in Zambia (Nyanga, 2012), yet Mazvimavi and Twomlow (2009) argued that access to credit stimulated adoption
in Zimbabwe.

Choma is situated in the southern province of Zambia (16<48' 59.99" S: 26°=58' 17.99" E) and falls under
agro-ecological region Ila, which is classified as semi-arid, receiving between 700 and 1000 mm of rainfall per
annum. The area experiences a unimodal rainfall pattern which falls from December to March and a dry season
from April/ May to October/November (Baudron, Mwanza, Triomphe, & Bwalya, 2007). The region has
relatively fertile soils, which are predominantly sandy and clay loams. The farming system is maize-mixed and
small livestock such as goats and sheep play a crucial role in addressing immediate family needs (ibid). Farm
size averages one to five hectares, which is typical of smallholder farming (Livingston, Schonberger, & Delaney,
2011). The major crops grown are maize (Zea mays L), cotton (Gossypium herbaceum L), groundnut (Arachis
hypogea, L) and cowpea (Vigha unguiculata (L.) Walp. The conventional method of land preparation is the use
of the ox-drawn plough and weed management is also done by ox-drawn cultivator. Land is communally owned
and there is free grazing in the dry season. Most families are male-headed although a significant number of
female and child-headed families are present due to the HIVV/AIDs pandemic (ibid).

NKkayi district is located in northwestern Zimbabwe in Matabeleland North province (19<00' 0.00" S: 2853
59.99" E). The district is a semi-arid area receiving unimodal rainfall of less than 650 mm per annum (Vincent &
Thomas, 1960). Rain falls between November and April. The district has predominantly Kalahari sands with low
nutrients and low water holding capacity (FAQO, 2006). Crop production is limited by frequent dry spells, poor
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soil fertility and lack of access to soil fertility amendments such as manure and inorganic fertilisers (Masikati,
2011). NKkayi is conducive for semi-extensive production with crop- and livestock systems being the major
farming enterprises. Crops grown in the area include maize (Zea mays L), groundnut (Arachis hypogea L.),
bambara groundnut (Vigna subterranea (L.) Verdc.), cowpea (Vigna unguiculat (L.) Walp.), and small grains such
as sorghum (Sorghum bicolor (L.) Moench) and pearl millet (Pennisetum glaucum (L.) R.Br.) (Dube, Holman-
KeTue, Van Rooyen, & Rodrguez, 2014). Most farmers in Nkayi use animal-drawn ploughs to prepare their land
for farming (Dube te al., 2014). Land is communally owned, and free grazing is the normal practice during the
dry season. Food insecurity is a chronic problem in the district with 39% of the population being food insecure
(Zimbabwe Vulnerability Assessment Committee [ZimVac], 2013).

2.3 Data Collection

A household survey was conducted with 41 and 61 CA adpoters in Choma and Nkayi, respectively, during the
period May to June 2017. The respondents were practising CA farmers who applied at least one principle of CA
and were part of CA programs promoted by Brethren in Christ Church (BICC) in Choma and Christian Care (CC)
in Nkayi, which are both not-for-profit organisations. BICC promoted CA in Mbabala, Siaskobole and Singani
during the period 2013-2017, whilst CC promoted CA in Nkayi during the period 2006-2014. The BICC project
was open to those interested in the interventions supported by the project whilst CC targeted the poor with
limited resources and female-headed households. The CA options that were promoted in the two districts are
summarized in Table 1.

Table 1. CA options promoted in Choma and NKkayi districts

Choma CA package Nkayi CA package

Dry season preparation of rip lines using an Dig holes called planting basins in the dry season of 15 cm
ox-drawn ripper depth, 15 cm width and 15 cm length

No burning of crop residues, soil cover with  No burning crop residues, complete soil cover with grass or
crop residues or grass crop residues

Crop rotation between cereals and legumes Crop rotation between cereals and legumes

Source: Project documents from implementing organizations (BICC and CC)

In Nkayi, four wards (14, 17, 25 & 29) out of twelve wards, where CC operated, were selected through a
stratified sampling technique to include traditional communities and different economic environments such as
distance to markets. In Choma, random sampling of respondents was done in all the three project areas of
Mbabala, Siaskobole and Singani. The three project areas represented different social and economic
environments where Siaskobole was the furthest from Choma town and reflected a more traditional community
while Mbabala was the nearest to Choma town. The total number of sampled households represented 30% of CA
adopters in the selected areas under the two project interventions, which gave a representative sample of
adopters.

Prior to conducting household surveys, interviews were done with key informants through e-mail and
face-to-face questionnaires to gather information on customs and influential people in each of the districts. The
information from key informants was used to develop a household questionnaire that captured important
influential people in communities, institutional factors and customs.

A household questionnaire was designed to collect information on farmers’ attitudes towards CA, the role of
social system and PBC in influencing adoption of CA principles following guidelines from Fishbein and Ajzen
(2010). To determine the attitude of farmers, respondents were asked to respond to a set of questions that
reflected possible attitudes towards CA (CA increases yields, CA is not a technology for the poor, practicing CA
is not a risk, and CA reduces labour), which were measured on a five-point Likert scale where ‘one’ represented
disagreement and 'five' represented complete agreement. The variable ‘social influence’ was captured by asking
respondents if they perceived local leaders, peers, spouses and farmer groups to have likely or unlikely
influenced their adoption of CA. The responses were ranked on a five-point Likert scale. Institutional factors
were measured by asking respondents whether they perceived access to credit, extension services, implements
and markets, to be necessary in the practice of CA. The responses were also measured on a five point Likert
scale. The rankings for each of the Likert questions representing attitude, social influence and PBC were
averaged using Statistical Package for the Social Sciences (SPSS) to get a composite score that represented the
specific factor (Fishbein & Ajzen, 2010). A collection of multiple statements to represent a perception allows
inference through parametric analysis such as regression, ANOVA and t-tests (Elaine & Seaman, 2007). Through
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the same household questionnaire, respondents were also asked how they perceived by-laws and customs to
affect the practice of CA. These questions were based on a yes and no answer. In each of the seven sampled
areas, one focus group discussion was held to gather more information on the social systems in the areas.
Information from focus group discussions was triangulated with findings from the household survey.

2.4 Data Analysis

Data was analysed using SPSS Version 25 for descriptive statistics such as chi-square tests and frequencies on
the general social systems, demographic characteristics of farmers, institutional environment and adoption
figures of the different CA principles. Likert scale data was used to conduct regression analysis to make
inferences on CA uptake. The first step in conducting regression tests was to determine the reliability of the
Likert scales in representing attitude, social influence and PBC. An internal reliability and consistency of the
scales was tested using Cronbach’s Alpha coefficient (Cronbach, 1951). Cronbach values greater than 0.7 are
considered ideal but could also reflect redundancy of some Likert items (ibid.) while low alpha levels can still be
acceptable if they cover meaningful content for a domain and have reasonable uni-dimensionality (Schmitt,
1996). The constructs for social influence and PBC were reasonable, at 0.68 and 0.71, respectively, indicating
that questions meant to measure these constructs were acceptable. However, Cronbach’s alpha for attitude was
low and hence was not included in the regression. Instead, an analysis of each individual Likert question that
represented attitude was done through a Mann-Whitney-U test to compare attitudes between districts. The test
was also use to compare social influence and PBC between the two districts. The Mann-Whitney U test has
similar predictive power like the t-test to compare two groups even with small sample sizes and is especially
applicable for single Likert scale statements (De Winter & Dodou, 2010).

A binomial logistic regression analysis was conducted to investigate the effects of social influence, by-laws,
norms and institutional factors in the adoption of CA principles. Binomial logistic regression estimates the
probability of an event (in this case, adoption of CA principles) occurring. If the estimated probability of CA
adoption occurring is greater than or equal to 0.5, the event is classified as occurring (e.g., CA principles
adopted). If the probability is less than 0.5, the event is classified as adoption not occurring. The category
prediction percentage analysis (predictive power of the model) was done to explain the percentage accuracy in
classification (PAC), which reflects the percentage of cases that were correctly classified as "non" adoption of
CA principles, with the independent variables added. The higher the percentage, the better fit the model to the
data because the addition of explanatory variables increases the percentage of correct classification significantly
if the model is good.

A binary logistic regression predicts the probability that an observation falls into one of two categories of the
dichotomous dependent variable (adoption of CA principles, where Yes=1, or 0=Otherwise), based on
independent variables Social Influence, By-laws, Customs and PBC. By applying logistic regression, CA
adoption was measured as a binary variable and the explanatory variables were either binary too (i.e. By-laws,
Customs) or ordinal (i.e. Social influence, Perceived Behaviour Control).

Equation (1) shows a mathematical representation of the binomial regression model derived from O’Connell,
(2011).

Adi: ot ﬁsll+ﬁBLl+ﬁCl+ﬁPBCl+8 (1)

where Ad represents adoption of CA principles i, a is the constant, Sl is the social influence, BL is by laws, C is
Customs and PBC is Perceived Behaviour Control on the adoption of CA principles i, B is the regression
coefficient and ¢ is the error term. The analysis focused on all three CA principles as dependent variables.

Ordinary least square regressions were done to investigate the effects of social and institutional factors on the
total area under to CA. The study used total area under CA instead of the proportion of area under CA because
total area under CA has been used before to measure adoption (Nyanga, 2012) and because the proportion of
land allocated to new technologies is not limited by farm size (Wall, 2007; Arsalan, et al., 2013). Based on this, it
was assumed that the area under CA would be influenced by the predictor variables for CA adoption.

3. Results
3.1 Socio-economic Characteristics of Respondents

A total of 102 CA farmers were interviewed and of these 57 percent of the respondents were female. Female
representation was however, lower in Choma (37%) than in Nkayi (72%). Table 2 provides a summary of the
socio-economic characteristics of the respondents. The average age was 44 years in Choma and 54 years in
Nkayi. The average number of years of schooling were seven years for each district. The average household
sizes were similar with seven people in Choma and eight people in Nkayi. Household assets and incomes varied
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slightly between districts. On average, each farmer owned five cattle in Choma and seven in Nkayi. Respondents
in Choma had on average five hectares of land for farming whilst Nkayi had on average two hectares. Farmers
were cultivating 40 to 60% of their fields as seen by the total area allocated to CA and conventional fields. CA
was practiced on nine percent in Choma and 15 percent of total arable land in Nkayi. Non-farm income from
activities such as petty trade, and brick laying contributed less income per year in Choma (US$150 (Note 1))
than in Nkayi (US$500 (Note 2)). There was little variation in income from on-farm production (livestock and
crop production) between the two districts although Choma had a higher total farm income of US$387 per year
than in Nkayi district with US$300 per year. Yield level comparison between the two districts reflected higher
productivity in Choma for both conventional (1424 kg ha™) and CA (1550 kg ha™) compared with a conventional
yield of 704 kg ha™® and CA yield of 880 kg ha® in Nkayi. Choma respondents had relatively closer input
markets (38.6 km) than respondents in Nkayi (57 km). Access to extension services was high in both districts as
seen by the percentage of farmers that meet an extension agent at least monthly. Farmers in Choma were mostly
getting extension support from NGOs (95%) whilst in Choma they were getting support from both government
(44%) and NGOs (56%). Forty eight percent of farmers in Choma had accessed credit at some point compared
with only 20% of farmers in Nkayi. Credit sources were mainly village savings (18%), neighbours (3.5%),
microfinance institutions (9%) and farmer organizations (8%).

Table 2. Socio-economic characteristics of CA adopters in Choma and NKkayi districts

Household characteristic Choma Nkayi
(n=41) (n=61)
Age of respondent (years) 43 (13.471) 54 (11.135)
Years of schooling 6.6 (2.597) 6.9 (2.893)
Mean number of people in household 7.5(3.763))  8.2(2.982)
Number of people who contribute to full time labour 3.4 (2.480) 2.8 (1.463)
Avrea of land belonging to you (hectares) 4.9 (7.616) 2.3 (1.206)
Total area cultivated (conventional) 1.5(0.980) 1(.786)
Area under CA (hectares) 0.44 (0.36) 0.36 (0.42)
Cattle ownership (number) 5(6.1) 7(7.1)
Annual income from non-farm activities (US$) 145.1 (216) 300.18 (502)
Annual on-farm income (US$) 387.5(601.7) 304 (465)
Yield maize conventional (kg/ha) 1424 (898) 744 (800)
Yield maize for CA (kg/ha) 1550 (1112) 886 (1174)
Distance to input market (km) 38.6 (7.4) 57 (80)
% that meet extension agent at least once a month 95 81
% that accessed credit 48 20

Notes: Figures in parenthesis are standard deviations
Source: Survey data

3.2 Social Customs and By-laws in the Study Districts

To understand how customs and by-laws influence adoption Table 3 provides a list of customs and by-laws that
were perceived to influence farming activities in the two districts. Customs refer to the way things are done in a
particular community while by-laws refer to regulations that govern communities (Rogers, 1992). The study
focused more on customs and by-laws that were related to farming activities. A Pearson chi square test of
independence showed significant differences in customs between districts (X?= 25.95, df=4, p= 0.000) but no
significant difference in by-laws. In Nkayi, the major customs highlighted were sacred days that prohibited
people from entering their fields (either after a heavy storm or when there is a funeral or when there is a full
moon and on a day that a community has set aside as a resting day). Such customs were perceived to delay
timely fieldwork especially if there are many sacred days observed in a season. In Choma, the main customs
highlighted as influencing farming practices were prohibition of fencing of fields and the custom that prohibits
women from owning land. Prohibition of fencing keeps people from exercising exclusive control of their fields
and the decisions they can make about field activities like practicing mulching. The major by-laws that were
perceived to affect farming activities were communal grazing and prohibition of entry to fields in the dry season.
The local rules were said to affect crop residue retention in CA (84% respondents in both Nkayi and Choma) and
delay CA land preparation (6% Nkayi and 11% Choma).
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Table 3. Customs and by-laws in Choma and NKkayi districts

Nkayi Choma
n=88 responses Nn=40 responses
Customs
Respecting sacred days % 75 0
Rain making ceremonies % 13 0
No fencing to traditional land % 0 38
Women do not own land % 0 24
Protect grazing areas 10 2.2
By laws
No burning bushes % 5.1 18
No selling traditional land % 0 18
Communal grazing in the dry season % 61 87
No entry into field in dry season % 3.4 8

Source: Survey data

3.3 Adoption of CA Principles

Respondents were asked to indicate the CA principles they had practiced in the 2016/17 cropping season. Figure
2 provides a summary of adoption of the three principles of CA in the two districts. Minimum soil disturbance
(MSD) was the most adopted principle in both Choma and Nkayi. Crop rotation (of cereals with legumes) and
soil cover were more adopted in Nkayi compared to Choma. The difference is adoption levels could because
farmers in Nkayi had practiced CA for longer (9 years) than Choma (5 years).

120
. a7
£ 100
3 83
g 80
% 61
; 60
=
g a0 32
5 18 20
=, HE C
0
Soil Cover Crop Rotation MSD
B Nkayi
Adoption of CA principles

Figure 2. Adoption of CA principles by district
Source: Survey data

3.4 Attitude towards CA

Responses to questions that measured attitude reflected generally positive attitudes towards CA except on the
statement that CA saves labour. Ninety percent of respondents agreed with the statement that CA increased yield,
32% agreed with the statement that CA saved labour, 72% believed CA was not a technology for the poor and 74%
believed that practicing CA was not taking a risk. Table 4 shows a comparison of attitude statements between
districts using a Mann-Whitney U test. The test found a significant difference between statements on CA
increased yield (at 1% level of significance), CA saved labour and CA is not taking a risk (both at 5% level of
significance).
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Table 4. Comparison of attitudes between districts using a Mann-Whitney U test

Attitude statement District N  Mean Rank p-value

CA increases yield Choma 41 41.32 0.000***
Nkayi 61 58.34

CA requires less labour Choma 41 58.57 0.035**
Nkayi 61 46.75

Practicing CAiisnotarisk Choma 41 58.72 0.030**
Nkayi 61 46.65

CA is not for the poor Choma 41 38.13 0.610
Nkayi 61 34.59

Notes: " means significant at 5%, ~ means significant at 1% significance levels
Source: Survey data

3.5 The Role of the Social System in the Adoption of CA Principles
3.5.1 Model Prediction Goodness of Fit

Classification results for evaluating the three logistic regression models showed the model for MSD having the
highest prediction percentage (87.9%) of cases followed by the soil cover model (72.7%) and the model for crop
rotation having the least prediction percentage (55.6%). These results indicate the goodness of fit for the logistic
models. In this case at greater than 70% correct classification, models for MSD and soil cover had better
predictive power than that for crop rotation.

3.5.2 The Role of Social Influence, By-laws, Customs and PBC on Adoption

A summary of the findings of the relationship between social system influence (social influence, by-laws,
customs), and institutional factors (PBC) on adoption of CA principles and area under CA is shown in Table 5.
The results provide both positive and negative relationships between the study variables. Social influence had a
significant and positive relationship with the area under CA (p<0.01) and mixed, but not statistically significant
correlation with the adoption of CA principles. The by-laws had a significant and positive relationship with the
adoption of MSD (p<0.01) and a significant negative relationship with the adoption of soil cover (p<0.10) and
crop rotation (p<0.10). The main by-laws in the two districts allowed free grazing during the dry season and
prohibited farmers to enter their fields during the same period. Customs such as the observance of sacred days,
protecting grazing areas and no fencing of land had a significantly negative effect on the area under CA (p<0.05)
and had a negative relationship with the adoption of the three CA principles although not statistically significant.
The PBC, which measured the perceived importance of institutional factors in practicing CA, was significantly
negative for the practice of MSD (p<0.01) and significantly positive for the practice of crop rotation (p<0.05)
and area under CA (p<0.05).

Table 5. Relationship between social system and institutional factors with the adoption of CA principles and area
under CA

Influencing factor Minimum soil disturbance  Soil cover Crop rotation  Area under CA
b/se b/se b/se b/se

PBC (institutional factors) -0.576"" (0.212) 0.284 (0.211)  0.536"(0.215) 0.431"(0.186)

Social influence 0.156 (0.131) 0.166 (0.137)  -0.083(0.126)  0.347"7(0.120)

By-laws 0.880"" (0.324) -0.5227(0.303) -0.5287(0.295) 0.039 (0.284)

Customs -0.017 (0.284) -0.129 (0.289)  -0.089 (0.277)  -0.268™(0.132)

Constant 0.992 (0.948) -1.9237(1.005) -1.7587(0.982) -0.672 (0.831)

N 102 102 102 100

p-value 0.008 0.255 0.073 0.002

LI -60.921 -57.279 -65.453 -158.703

Notes: ~ means significant at 10%, = means significant at 5%, = means significant at 1% significance levels,
Figures in parentheses are the standard errors, b = beta coefficient, se =the standard error

Source: Survey data
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3.6 Comparison of Social Influence and PBC between Choma and Nkayi

Table 6 shows a further comparison of perceptions on social influence and institutional environment between
districts using a Mann-Whitney U test. The test found a significant difference in social influence between Choma
and Nkayi (p= 0.01) but no significant difference in perceived behaviour control (p= 0.5).

Table 6. Comparison of perceptions on social influence and PBC on adoption between Choma and NKkayi

Variable District Mean rank p-values
Social influence Choma Nkayi 60

46 0.01**
Perceived Behaviour Control Choma Nkayi 47

51 0.5

Notes: " means significant at 5% significance level.
Source: Survey data (n=102)

4, Discussion

The objectives of the study were to explore the attitudes of CA farmers and the role of the social system and
institutional factors in the adoption of CA principles and on the area under CA. A discussion of the findings is as
follows:

4.1 Attitude towards CA:

Findings reveal differences in attitudes on specific aspects of CA between districts. This may be a reflection of
the performance of CA in addressing farmers’ constraints such as yield and labour in a particular context. The
perceived benefits and constraints may be related to the CA package that was promoted in the particular district.
In Choma, farmers were more positive about CA being labour-saving due to probably the use of the ox-drawn
ripper, which was reported to be labour saving already by Nyanga (2012). In Nkayi, farmers had a more positive
attitude that CA increases yields due to the use of planting basins, which are reported to result in higher yields
than ripped fields (Nyamangara et al., 2014) even though there was not much difference in yield for CA between
the two districts for the 2016/17 cropping season. Such attitudes have the potential to influence CA adoption.
Pedzisa et al. (2015) and Wall (2007) found adoption of CA to be related with perceived performance and yield
benefits derived from the technology.

4.2 The Role of the Social System (Social Influence, by laws, customs) in the adoption of CA:

The findings suggest that each of the CA principles poses different constraints and opportunities to farmers. The
negative relationship between the by-laws with soil cover complements other findings that report that CA
conflicts with the farming system (Giller et al., 2011), and that farmers prefer to feed livestock with crop
residues (Mazvimavi & Twomlow, 2009). Our findings reflect that the pressure to conform to communal by laws
may limit farmers to practice soil cover. In Choma for example, focus group discussions with farmers indicated
that it was not socially acceptable in a community to fence fields as one could be excluding themselves from the
community. In Nkayi, farmers lamented communal by laws that protected grazing areas as they prohibited CA
farmers from cutting grass for use as soil cover from areas reserved for livestock grazing.

The correlation between the by-laws and the adoption of minimum soil disturbance was expected to be negative
because for farmers to apply the MSD principle, they are expected to prepare their land in the dry season
(Twomlow, Urolov, Jenrich, & Oldrieve, 2008; Nyanga, 2012) a time when livestock are grazing freely. Focus
group discussions in Nkayi, revealed that when farmers maintained the same planting stations every year, land
preparation became easier over time and most of them were no longer starting land preparation early in the dry
season. In Choma, farmers reported that ripping was normally done early into the cropping season when free
grazing is reduced. Nyanga (2012) also reports similar findings in Zambia were farmers avoided ripping during
the dry season as the soil is hard and livestock are weak at that time. It is however surprising that by-laws were
negatively correlated with the adoption of crop rotation as the listed by-laws do not necessarily show any
connection with crop rotation.

Although various studies have found social influence to positively affect adoption (Katungi, 2006; Mashavave et
al., 2013; Yamégo, William, Fonta, & Winscher, 2018) the study found mixed, but not statistically significant
relationships between social influence and adoption of CA principles. The findings are supported by Talukder
and Quazi (2011) and Hulst and Posthumus (2016), who found no social influence or peer pressure effects on
adoption. The lack of social influence on adoption in this study could be due to the availability of extension
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services from both public and NGOs as shown in Table 1. During focus group discussions, farmers emphasised
the importance and value of the training provided by extension staff in convincing them to practice CA. The
findings may also suggest that the communities value expert knowledge more than peers (Bell & Ruhanen, 2016)
or may be due to technology complexity (Kiptot. Franzel, Hebinck &Richards, 2006. However, the difference in
social influence between the two districts could mean that Choma farmers are more likely to learn from their
peers than those Nkayi due to the consultative and trusting nature of the communities. Isham (2000) found
consultative norms to have a positive effect on adoption. This could suggest that extension approaches that
promote peer learning are more likely to succeed in Choma than Nkayi.

4.3 The Role of Institutional Factors in Adoption (PBC):

The positive relationship between PBC and crop rotation means that institutional support was not viewed as
essential for the practice of crop rotation. This could be because farmers were able to rotate with traditionally
grown legumes, such as cowpeas and groundnuts in their area. The findings are in contrast with reports that
suggest that access to legume markets is crucial for the practice of crop rotation (Wall, 2007; Mazvimavi,
Twomlow, Belder & Hove, 2008). The findings could suggest that access to institutional factors such as
extension services can help farmers adopt crop rotation. Focus group discussions revealed that extension agents
encouraged farmers to use locally available legume crops and trained farmers on how to incorporate legumes
into the CA permanent planting station. In previous studies, failure to incorporate legumes into the permanent
planting stations in CA was cited as a challenge in the adoption of crop rotation (Mazvimavi et al., 2008).

The negative effects of PBC on minimum soil disturbance indicate a perceived need for institutional support to
enable farmers to practice this principle. In Choma, farmers were sharing rippers provided by the project whilst
in Nkayi, although hand-hoes were readily available, farmers lamented the need for labour-saving equipment.
The principle of minimum soil disturbance is generally viewed as labour-intensive especially where herbicides
are not used as this results in high weed pressure (Baudron et al., 2007; Wall, 2007) while for hand-hoe based
planting basins it takes more time than ox-ploughing ( Giller et al., 2009). The study also revealed low access to
credit by CA farmers, which could have contributed to the perceived need for institutional support for the
practice of minimum soil disturbance.

Effects of social system and PBC on area under CA: The positive relationship between social influence and the
area allocated to CA could be due to labour pooling activities where farmers worked together to prepare CA rip
lines and planting basins (Nyanga, 2012), which may have motivated each member to copy the area under CA
from their peers. The positive relationship between area under CA and PBC suggest that farmers did not perceive
the need for institutional support to practice CA on large areas. It was, however expected that institutional
support in the form of markets and access to implements would be an important factor required to practice CA in
large areas. Large farm sizes, availability of labour and more experience with CA could have contributed to these
findings in the two districts. Ngwira et al. (2014) found a positive correlation between area allocated to CA and
the number of years farmers have practised CA while Arsalan et al. (2013) reported labour availability to be an
important determinant of the area allocated to CA.

The negative relationship between customs and the area allocated to CA could be because customs that suspend
farm activities delay timely application of CA. CA farmers are expected to be timely in carrying out land
preparation, weed management, fertilizer application as part of good management (Twomlow et al., 2008) and
tend to abandon CA if they are not able to implement their activities on time (author’s personal experience with
farmers). These challenges could have contributed to a negative relationship with area under CA.

5. Conclusion and Recommendations

The study contributes to literature on CA adoption by specifically addressing the gaps on the attitudes and
perceived influence of the social system and institutional environment on the uptake of CA principles. We find
differing attitudes towards CA among farmers based on the CA options that were promoted in that particular
context. We find that the practice of each of the three CA principles depends on whether the principle in question
fits or can be adapted into the social system and institutional setting. Minimum soil disturbance and soil cover
were negatively correlated with the institutional environment and social system by-laws respectively. The
principle of soil cover provides a shift into the social system as it involves completely new ways of farming
compared to traditional methods. Minimum soil disturbance provides a shift in the way land is tilled and requires
specific equipment for its practice. It is not clear though why there is a negative relationship between by-laws
and crop rotation. We did not find a significant role of customs in the uptake of CA although the relationship
with all CA principles was negative. This implies that customs have the potential to have a negative impact on
the uptake of CA. We conclude that the inclusion and involvement of custodians of local laws and customs in the
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promotion of CA is necessary to facilitate the uptake of CA. Institutional support to facilitate access to
implements for MSD and improving credit lines targeted for smallholder farmers should be prioritised. Our
study did not find a significant role of social influence on the adoption of CA. Further, in depth analysis of
conditions necessary for social learning needs to be explored.

Our regression analysis for the effects of the social system and institutional factors on the area under CA had
both positive and negative relationships. Social influence positively correlates with area under CA whilst
customs have a negative correlation with area under CA. The study also found that CA farmers did not perceive
the need for institutional support in determining the area under CA. The findings imply that social influence
plays an important role on the area under CA and that access to institutional support is not necessarily an
important determinant of the area allocated to CA. The study also implies that although customs do not
necessarily influence the actual adoption of CA, they may have negative implications on the area put to CA.
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Note 2. Zimbabwe was officially using the USD at the time of the survey.

Copyrights
Copyright for this article is retained by the author(s), with first publication rights granted to the journal.

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution
license (http://creativecommons.org/licenses/by/3.0/).

79



