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DESIGNING SUCCESSFUL LAND REFORM FOR THE EXTENSIVE GRAZING 

SECTOR 

 

Conradie, B.1 

 

Correspondence author: B. Conradie. Email: Beatrice.conradie@uct.ac.za 

 

ABSTRACT 

 

The purpose of this paper is to identify the determinants of success in commercial sheep 

farming in the Karoo so that these characteristics can be designed into smallholder 

commercialisation programmes there and in the former homelands of the Eastern Cape 

Province of South Africa. Benchmarking applied to production data from commercial 

operations revealed that every fifth commercial farmer is less than 50% efficient, and therefore 

is as much in need of extension as any smallholder might be. Experience is an important 

determinant of performance and could be developed in the smallholder sector through 

vocational training at the point of commercialisation. Sheep farming is amenable to 

smallholder production because it can be done successfully on a part-time basis. Woolled 

sheep are important. Being able to respond flexibly to rainfall variability is essential, but there 

are several ways to achieve this cost effectively in the smallholder sector. 

 

Keywords: Benchmarks, Extension plans, Extensive grazing areas, Sheep farming 

 

1. INTRODUCTION 

 

Results obtained under experiment station conditions take years to be fully adopted by farmers. 

The weaker the extension system, the longer it takes, and it is especially challenging if the 

transfer has to take place from a modern, commercial sector to smallholders (Aliber & Hall, 

2012; Düvel, 2001; Düvel, 2004). The main contribution of this study is to show how 

knowledge about success in the commercial sector can be applied to design support 

programmes for commercialisation of the smallholder sector. Productivity gains are the 

foundation of commercialisation (Irz et al, 2001) and, through benchmarking, one can discover 

how to make it happen under field conditions. While good work is being done amongst 

smallholder sheep farmers in Ciskei and Transkei (De Beer & Terblanche, 2015), the region’s 

livestock production is not yet fully commercialised (Kepe, 2000). If it was, smallholders could 

slaughter as many as a million more sheep and goats per year and add ten thousand tons to the 

annual wool clip2.  

 

From the mid-2000s onwards, there was rapid growth in the international literature on farm 

productivity. Studies on small stock rearing concentrated on the arid parts of Europe (Greece, 

Southern Italy, and Spain), North Africa and the Middle East, contexts that are comparable to 

the Karoo and the Eastern Cape Province. Many analyses were preoccupied with the effect of 

subsidies and their link with farm financial performance (Dinar, Karagiannis & Tzouvelekas, 

2007; Galanopoulos et al, 2011; Hadley, 2006; Iraizoz, Bardaji & Rapun, 2005). Others 

                                                 
1 University of Cape Town, South Africa, email: Beatrice.conradie@uct.ac.za  
2 Official statistics indicate that 17% of the nation’s sheep and 44% of its goats are in the Ciskei and Transkei. 

Assuming that production in these areas was largely outside of commercial supply chains in 1994, the official 

production data for that year was inflated by the current share of the flock to estimate the impact of full 

commercialisation of smallholder sheep and goat production in these former homelands. 

https://urldefense.proofpoint.com/v2/url?u=http-3A__dx.doi.org_10.17159_2413-2D3221_2019_v47n1a485&d=DwMFAg&c=vTCSeBKl9YZZHWJzz-zQUQ&r=2O1irMqrdumXAIE9PdSLREhTXj5iyPGEywcz8I6zQwI&m=niwmmhX1mCI8GpeJjK8D7j-v09hQgXHBu3LsS3Opojw&s=98o8gy8B6ly02TS5WoJvLScIQPXENi4ceK3R3c9Iu9c&e=
mailto:Beatrice.conradie@uct.ac.za
mailto:Beatrice.conradie@uct.ac.za
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investigated the impact of market access (Shomo et al, 2010), extension (Dinar et al, 2007) and 

the contribution of farmers’ associations (Suresh, Gupta & Mann, 2008). With a few exceptions 

(Conradie & Piesse, 2015; D’Haese et al, 2001), productivity analysis is not yet widely adopted 

in South African agriculture. 

 

The main aims of this study are to investigate the factors associated with high productivity on 

commercial sheep farms in the Central Karoo and to interpret these for smallholder producers 

operating in the Karoo as well as in the former homelands of the Eastern Cape Province. The 

benchmarking method is a four-input Cobb-Douglas stochastic production frontier with 

inefficiency effects (Battese & Coelli, 1995), which is quite technical. Mercifully, the model’s 

technical details are well-rehearsed by the original authors and in most of the studies cited 

above, so this analysis can be kept intuitive. 

 

2. BENCHMARKING METHODS 

 

While benchmarking as a practice is well established, the software that implements stochastic 

frontier models only became accessible twenty years ago (Coelli, 1996). Benchmarking relies 

on identifying from within a sample of farms those that are most technically efficient, in other 

words, are best at converting inputs into outputs. Once a benchmark is set, other members of 

the group can be ranked relative to the best performance. This ranking is usually done according 

to total factor productivity (TFP) analysis. The TFP analysis simultaneously considers all 

inputs and outputs and, therefore, incorporates familiar partial productivity measures, such as 

tons per hectare and rand per worker. Figure 1 provides an illustration of this. 

 

 
Figure 1: Efficiency rankings derived with a measure of TFP 

 

For example, along the Great Fish River there are two modes of sheep production, one that is 

veld orientated (option A) and one that is paddock-based (option B). Let the curve (isoquant) 

in Figure 1 represent the minimum amount of grazing needed to support one large stock unit 

(LSU) in this area, and let the two dots, A and B, represent the alternative efficient production 

strategies. In this example, farm A is predominantly veld orientated with some pasture used for 

finishing slaughter lambs, while farm B is more pasture orientated with a lesser use of veld. 

Both use a minimum of veld and irrigated pasture to achieve the same level of output (one 

LSU). In comparison, farm C is inefficient because it uses 25% more of each input to produce 

https://urldefense.proofpoint.com/v2/url?u=http-3A__dx.doi.org_10.17159_2413-2D3221_2019_v47n1a485&d=DwMFAg&c=vTCSeBKl9YZZHWJzz-zQUQ&r=2O1irMqrdumXAIE9PdSLREhTXj5iyPGEywcz8I6zQwI&m=niwmmhX1mCI8GpeJjK8D7j-v09hQgXHBu3LsS3Opojw&s=98o8gy8B6ly02TS5WoJvLScIQPXENi4ceK3R3c9Iu9c&e=
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the same output. Relative to farm B on the frontier, farm C is, therefore, 75% efficient. Each 

farm to the right of the frontier can be scored in this way. If data are available for multiple 

years, as in this case, then all scores are relative to the best performance in the best year. 

 

It is well known that having access to enough breeding ewes and/ or land is the foundation of 

farming success in extensive grazing areas. However, it is also true that poor grazing conditions 

can be offset with supplementary feeding, good genetics and sensible animal health routines. 

These are inputs that could be lumped under the heading “land enhancing inputs”. Land alone 

is not enough either; some labour is needed, and its efficiency can be improved by putting 

workers on horseback or quad bikes. Therefore, transport costs consisting of fuel, machine 

repairs and maintenance can be thought of as a “labour enhancing input”. In this model, the 

inclusive land enhancing input was labelled “feed”. The labour enhancing input was called 

“transport”. The number of stock sheep and goats on the farm was preferred to the amount of 

land farmed, since some farms lie fallow. The labour input was measured as the wages paid to 

hired labour. Together these four inputs explained livestock revenue, comprising mutton and 

fibre income. All financial values were suitably inflated to constant 2015 prices using the 

indices published in the Abstract of Agricultural Statistics (Department of Agriculture, Forestry 

and Fisheries (DAFF), 2017). Each observation is at the level of the farming business. In other 

words, it includes all the properties on which a given operator farms, even rented land. Crop 

production was excluded from overhead costs, such as transport and labour and, where farm 

records were lacking, overhead costs were apportioned according to each enterprise’s share of 

turnover. The functional form is Cobb-Douglas, which means that all inputs and the output 

must be logged to fit an ordinary least square (OLS) model (equation 1)3.  

 

 𝑙𝑛(𝑖𝑛𝑐𝑜𝑚𝑒) =  𝛼0 + 𝛼1𝑙𝑛(𝑠𝑡𝑜𝑐𝑘 𝑠ℎ𝑒𝑒𝑝) + 𝛼2𝑙𝑛(𝑓𝑒𝑒𝑑) + 𝛼3𝑙𝑛(𝑙𝑎𝑏𝑜𝑢𝑟) +
𝛼4𝑙𝑛(𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡) +  휀       [1] 

 

Production frontiers are estimated using a statistical model that partitions the normal 

independently and identically distributed error term in equation 1 into white noise (v) and an 

inefficiency term (-u) associated with specific farming conditions or management skills 

(Battese & Coelli, 1995; Conradie, 2017). It changes equation 1 to: 

 

𝑙𝑛(𝑖𝑛𝑐𝑜𝑚𝑒) =  𝛼0 + 𝛼1𝑙𝑛(𝑠𝑡𝑜𝑐𝑘 𝑠ℎ𝑒𝑒𝑝) + 𝛼2𝑙𝑛(𝑓𝑒𝑒𝑑) + 𝛼3𝑙𝑛(𝑙𝑎𝑏𝑜𝑢𝑟) +
𝛼4𝑙𝑛(𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡) +  (𝑣 − 𝑢)        [2] 

 

The FRONT 4.1 maximum likelihood routine used to fit equation 2 produces a parameter γ that 

captures the proportion of variance attributable to the u-component of the error term. Battese 

and Corra’s (1977) parameterisation is used to compute γ. 

 

 𝛾 =
𝜎𝑈

2

(𝜎𝑉
2+𝜎𝑈

2 )
           [3] 

 

The inefficiency parameter, -u, is usually assumed to follow a truncated normal distribution 

with mean μ and variance 𝜎𝑢
2. Farm level efficiency scores are predicted using the following 

formula: 

 

                                                 
3 To reduce clutter, subscripts of t for year and i for farm were suppressed in the derivation. 

https://urldefense.proofpoint.com/v2/url?u=http-3A__dx.doi.org_10.17159_2413-2D3221_2019_v47n1a485&d=DwMFAg&c=vTCSeBKl9YZZHWJzz-zQUQ&r=2O1irMqrdumXAIE9PdSLREhTXj5iyPGEywcz8I6zQwI&m=niwmmhX1mCI8GpeJjK8D7j-v09hQgXHBu3LsS3Opojw&s=98o8gy8B6ly02TS5WoJvLScIQPXENi4ceK3R3c9Iu9c&e=
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              )(u  = 
)v(  :x( f

)u - v(  ) :x( f
 = 

Y

Y
 = TE

i

ii

iii

*
i

i
i exp

exp

exp
     [4] 

 

The existence of the inefficiency term, and hence of the frontier, is a matter of statistical 

circumstances, which must be tested for using a generalised likelihood ratio (LR) test. The LR 

test statistic is computed as equation 5: 

              𝐿𝑅 𝑡𝑒𝑠𝑡 =  −2[𝐿𝐿𝐻𝑂𝐿𝑆 − 𝐿𝐿𝐻𝑓𝑟𝑜𝑛𝑡𝑖𝑒𝑟]      [5] 

 

LLHOLS is the log likelihood statistic produced for the OLS model in equation 1, and LLHfrontier 

is the corresponding statistic produced when equation 2 is fitted. This test statistic has a mixed 

χ2 distribution with degrees of freedom equal to the number of restrictions between the two 

models (Kodde & Palm, 1986). The restrictions are additional parameters in the frontier model 

and are not part of the OLS model, including μ, γ and η in an error components model and μ, γ 

and the number of inefficiency variables in the technical efficiency effects model (Coelli, 

1996). The first two parameters, μ and γ, are defined above and η is a time trend that keeps 

track of individual farms in the panel dataset. The critical value for three restrictions and a 

probability of p ≤ 0.05 on this one-tailed χ2 test is 7.045. 

 

To examine the impact of contextual factors on farm efficiency, a set of farm and farmer 

attributes is introduced into equation 24.  

 

𝑙𝑛(𝑖𝑛𝑐𝑜𝑚𝑒) =  𝛼0 + 𝛼1𝑙𝑛(𝑠𝑡𝑜𝑐𝑘 𝑠ℎ𝑒𝑒𝑝) + 𝛼2𝑙𝑛(𝑓𝑒𝑒𝑑) + 𝛼3𝑙𝑛(𝑙𝑎𝑏𝑜𝑢𝑟) +
𝛼4𝑙𝑛(𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡) +  (𝑣 − 𝑢)  [6a] 

 

−𝑢 =  𝛿0 + 𝛿1𝑒𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 + 𝛿2𝑠𝑖𝑧𝑒 + 𝛿3𝑔𝑟𝑎𝑧𝑖𝑛𝑔 𝑖𝑛𝑑𝑒𝑥 + 𝛿4𝐷 𝑡𝑟𝑒𝑘 +
𝛿5𝐷 𝑝𝑡𝑖𝑚𝑒 + 𝛿6% 𝑤𝑜𝑜𝑙𝑙𝑒𝑑 𝑠ℎ𝑒𝑒𝑝 + 𝛿7𝐷 𝐺𝑟𝑜𝑜𝑡𝑓𝑜𝑛𝑡𝑒𝑖𝑛 + 𝑤 [6b] 

 

Experience, measured as the operator’s years in farm management, is expected to improve 

productivity. Many studies proxy experience with age, but in this case, actual experience in 

farm management is available. 

 

Size, measured in hectares, including that of rented land, will improve productivity if the 

production system exhibits increasing returns to scale or if a larger property allows the farmer 

to avoid the worst effects of patchy rainfall by moving livestock around. To be suitable for 

smallholder production, the system should ideally exhibit decreasing returns to scale and/ or 

for spatial variation to be not as important.  

 

For a Cobb-Douglas production function, the returns to scale is found by adding up the α-

coefficients on significant inputs which carry positive signs. The other variables in equation 6b 

that address spatial variability in primary plant productivity are a relative grazing index and 

the dummy variable, D trek. The relative grazing index is based on Du Toit’s (2010) method 

for calculating grazing potential from a moving average of annual rainfall. Du Toit adjusts the 

size of monthly rainfall figures by their distance from the present, using weights that increase 

by one-twelfth for each passing month. As such, 20 mm of rain that fell a month ago gives an 

                                                 
4 Technical note: Since equation 6b models -u, the inefficiency effect, the δs carry counterintuitive signs. For 

example, a negative sign on experience means that more experience reduces inefficiency, which is a convoluted 

(but correct) way of saying that it increases productivity. Due to the non-normal distribution of u, the magnitudes 

of the δs are not easily interpreted. Only their signs and significance levels matter. 

https://urldefense.proofpoint.com/v2/url?u=http-3A__dx.doi.org_10.17159_2413-2D3221_2019_v47n1a485&d=DwMFAg&c=vTCSeBKl9YZZHWJzz-zQUQ&r=2O1irMqrdumXAIE9PdSLREhTXj5iyPGEywcz8I6zQwI&m=niwmmhX1mCI8GpeJjK8D7j-v09hQgXHBu3LsS3Opojw&s=98o8gy8B6ly02TS5WoJvLScIQPXENi4ceK3R3c9Iu9c&e=
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index value = 11/12*20 = 18.3, while 20 mm six months ago is worth 10 index points to reflect 

the falling nutritional values as the veld dries out. Du Toit’s monthly index values were 

averaged per calendar year and compared to the annual average to a long term expected value 

for the period 1973-2017 to calculate the percentage shortage or surplus in grazing at one of 

five sites in the study area. There are other approaches, for example, to include total annual 

rainfall in millimetres or as a percentage of the long term expected rainfall at a site, but neither 

of these capture rainfall distribution as well as the grazing index. The larger the current surplus 

over expected conditions, the higher productivity is expected to be.  

 

D trek is a dummy variable that indicates that a farmer has access to non-adjacent properties, 

and thus the ability to move stock around to avoid the worst effects of a drought. Those who 

can still move livestock around in response to adverse local grazing conditions are expected to 

be more productive than those who must stay put. 

 

The last three variables in equation 6b are of special interest to extension professionals. The 

dummy variable, D ptime, takes a value of one for weekend farmers and a value of zero for 

full-time operators. One would expect that full-time operators would do better, as they are 

specialised in farming and not consumed by other concerns. If full-time farmers are indeed 

more productive than part-time operators, a way must be found to enable smallholders to be in 

farming full-time. However, if this is not the case, a multiple livelihoods strategy becomes 

viable. 

 

While the industry believes that woolled sheep’s second income stream gives an advantage 

over mutton sheep (Snyman & Herselman, 2005), this advantage was not statistically 

significant in the Karoo in 2012 (Conradie & Landman, 2015). The percentage of woolled 

sheep variable revisits this question.  

 

The importance of training for the smallholder sector is well understood. D Grootfontein, a 

dummy variable that takes a value of one if a farmer attended this college and zero if he 

attended another institution or only has matric, is there to establish if a vocational training 

programme has a beneficial effect compared to other forms of education, or a lack thereof. It 

is expected that a Grootfontein training will improve productivity. 

 

Equation 6 was fitted to the Central Karoo farm panel dataset, which collected 200 observations 

from 75 farms between 2012 and 2014. The data represents the region north of the Swartberg 

between Sutherland and the Meiringspoort road up to the Great Escarpment, an area of 1.6 

million hectares that supports 193 farms (Statistics South Africa, 2006). The 102 farmers 

approached by the study represents a 53% convenience sample of farming in the area. The 

response rate for 2012 was 70.6%. The sample suffered 2% attrition in 2013 and 12.7% in 

2014, which leaves 56% of it intact after three years. The remaining farmers’ land covers 66% 

of the sampled area and accounts for 72% of its stock sheep and goats (Statistics South Africa, 

2011).  

 

3. RESULTS  

 

3.1 Descriptive statistics 

 

The average farm in the study generates an income of R614 000 per year on 9629 hectares with 

a flock of 898 stock sheep and goats. As previously explained, all values quoted are in constant 
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2015 Rand. Half of the farm consists of at least two land parcels. At 70% of total holdings, 

Dorper sheep dominate, followed by 29% woolled sheep, such as Merinos and Dohne Merinos. 

Since less than 5% of the total holdings are made up of goats, the discussion that follows 

excludes them. A total of R69 000 per year is spent on feed, animal remedies and ram 

purchases. Wages cost R64 000 and fuel, machine repairs and maintenance a further R83 000 

per farm per year. The group is quite experienced, as 29% underwent practical training and 

most are full time. 

Table 1: Descriptive statistics of the Karoo farm panel, 2012-2015 (n = 200) 

Variable 

name 
Definition Mean S.D. 

Income Meat, fibre in 2015 R1000 614.2 666.2 

Flock size Stock sheep and goats in flock 898 924 

Feed Expenses in constant 2015 R1000 69 85 

Labour Wages of hired workers in 2015 R1000 64 58 

Transport Fuel, repairs, maintenance in constant 2015 R1000 83 69 

Experience Years in management role 19.5 12.8 

Size Size in hectares of all land farmed 9629 7204 

Grazing  % over long term expected conditions +1% +20% 

D trek Multiple non-adjacent properties yes 47%  

D part-time Farmer holds off-farm employment yes 13%  

P wool % of farm income from wool, mohair 28.7 40.4 

D Grootfontein Grootfontein diploma yes 29%  

 

Grazing conditions varied within and between years but were normal on average. For example, 

2012 was a poor season for the Laingsburg area (-29% of the expected grazing index value). 

The next season was slightly worse than expected (-14%) and 2014 slightly better than 

expected in this area (+11%). In the Koup, conditions were normal in 2012 (-1%), slightly 

above average in 2013 (+11%) and slightly below average in 2014 (-8%). Prince Albert had a 

bad year in 2012 (-18%), followed by a normal year (+2%) in 2013 and a very good year 

(+41%) in 2014. Beaufort West experienced three good years in a row (+47%, +17%, +24%). 

 

3.2 The Cobb-Douglas stochastic production frontier 

 

Table 2 presents the estimated Cobb-Douglas stochastic frontier and the results of two 

specification tests. The first test confirmed the existence of a frontier in the model without 

inefficiency effects (equation 6a); its test value of 157.45 rejects the null hypothesis with a 

probability of p ≤ 0.0001. This confirms that γ is non-zero and that management deficiencies 

are detectable. The second test checks if the seven contextual values can jointly explain the 

observed inefficiencies. Since its test statistic of 261.11 is larger than the critical value of 

16.274 for nine restrictions, the null hypothesis that an ordinary least squares Cobb-Douglas 

function is adequate, is rejected. 

 

Land, as proxied by the number of stock sheep on the farm, is the most important factor of 

production on sheep farms in the Karoo. The output elasticity was 0.598, and the coefficient 

was statistically significant. The magnitude of the coefficient means that a 1% increase in the 

size of the breeding flock is predicted to raise farm income by approximately 0.6%. It suggests 

decreasing returns to scale, confirmed by the four Cobb-Douglas coefficients adding up to 
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0.914. Labour is the second most important input with a coefficient of 0.224, which was also 

significant at p ≤ 0.01. The land and labour enhancing inputs, feed and transport, were of a 

similar size and quite small, suggesting that a low-cost production system is appropriate for the 

Karoo. The output elasticity of feed was 0.051, which indicates that doubling feed expenditure 

would increase farm income by just over 5%. With an elasticity of 0.041, the transport effect 

was even smaller, and while the feed elasticity was significant at p ≤ 0.05, the transport 

elasticity was only significant at p ≤ 0.10. 

 

Table 2: Estimation results of a stochastic frontier model for Karoo agriculture 

 Coef. SE t-ratio Sig. 

Constant 6.081 0.334 18.2 *** 

Stock sheep 0.598 0.049 12.3 *** 

Feed 0.051 0.023 2.2 ** 

Labour 0.224 0.053 4.3 *** 

Transport 0.041 0.024 1.7 * 

 
    

Constant 0.279 1.119 0.2  

Experience -0.253 0.023 -10.9 *** 

Farm size 0.000 0.000 -6.8 *** 

Grazing index -0.002 0.019 -0.1  

D trek -1.412 0.805 -1.8 * 

D part-time -3.114 1.307 -2.4 ** 

P wool -0.035 0.008 -4.4 *** 

D Grootfontein -2.359 0.876 -2.7 *** 

σ2 5.425 1.077 5.0 *** 

γ 0.989 0.004 261.3 *** 

 
    

Observations 200    

Returns to scale 0.914    

Mean efficiency 0.666    

     

 Test stat. Restricted Unrestricted  

LR test for the frontier (3 dof) 157.45 -268.35 -189.62  

LR test for inefficiency model (9 dof) 261.11 -268.35 -137.79  

*** p ≤ 0.01, ** p ≤ 0.05, * p ≤ 0.10 σ2 = total error variance, 𝛾 = 𝜎𝑢
2 (𝜎𝑢

2 + 𝜎𝑣
2)⁄  

 

Compared to other Cobb-Douglas stochastic frontiers, this model produced a good fit with 

plausible elasticities. All four coefficients have positive signs and are statistically significant, 

which is sometimes difficult if sample sizes are small. For example, Suresh et al (2008) failed 

to produce positive signs on their three-input Cobb-Douglas frontier for sheep farming in 

Rajasthan. Iraizoz et al (2005) managed two positive signs out of six in their Cobb-Douglas 

stochastic production frontier for Spanish beef production. Pérez, Gil and Sierra (2007) 

excluded land and only explained Spanish mutton output with feed cost, labour and 

depreciation, which at least were all significant at p ≤ 0.05. Their output elasticities with respect 

to labour (0.29) and capital (0.02) were similar to the ones presented here, while their 
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coefficient on feed cost was a bit higher than this model’s coefficient on stock numbers. In a 

Cobb-Douglas stochastic production frontier representing beef cattle production in Kenya, 

Otieno, Hubbard and Ruto (2014) found stock numbers, feed, veterinary cost and an index of 

other costs all to be significantly different from zero. Hired labour is not a factor in Kenyan 

agriculture, however, the other elasticities are in line with those reported here. Moreover, herds 

were the most important factor of production (0.89), feed and veterinary costs much less so 

(0.12), and other inputs rather unimportant (0.02). The Melfou, Theocharopoulos and 

Papanagiotou (2009) attempt to model a translog stochastic production function for sheep 

production in Greece produced the closest match for these results. Flock size was the most 

important (0.55), followed by feed (0.38) and labour (0.23). Labour enhancing inputs were not 

considered. 

 

3.3 Returns to scale and efficiency levels 

 

Evidence of returns to scale in extensive livestock farming is mixed. Melfou et al (2009) 

reported increasing returns to scale (1.15), Otieno et al (2014) found close to constant returns 

to scale (1.03), and Pérez et al (2007) produced a result somewhere between the two (1.07). 

Barnes (2008) reported decreasing returns to scale (0.875) for sheep farming in Scotland, a 

close match to what this study found (0.914). Decreasing returns to scale means that a 

proportional increase in all inputs results in a less than proportional increase in output, which 

is an essential condition for a smallholder commercialisation strategy to work, as it implies that 

farms can be subdivided without compromising their productivity. 

 

It is standard practice to report mean efficiency scores, which in this sample was 67 ± 20%. It 

is usually not possible to compare scores between studies, as mean scores are a function of 

within-group best practice. A group of mediocre farms can all end up in the vicinity of the 

frontier on a high mean score, which will fall when a more efficient farm sets a new benchmark. 

Therefore, sets of efficiency scores are at best compared in terms of their distributions, for 

example, by looking at their coefficients of variation (CV = standard deviation/mean). The 

coefficient of variation of 0.30 remained stable from one year to the next, but was double the 

variation, CV of 0.14, as reported by Hadley (2006) for sheep farming in the United Kingdom. 

 

Similar numbers of farms determined the frontier in each year. There were two farms above an 

arbitrary level of 90% in 2012, five in 2013, and four in 2014 with a total of eight over the 

period. The high scores were 92%, 92% and 93%. Minimum scores were 22%, 1% and 0%, 

with the minimum in 2013 explained by a crop farmer who gave up his sheep enterprise in 

2014, and a semi-subsistence operator who was living off savings in 2014. In addition, 12, 15 

and 13 farms were assigned scores of less than 50% in the various years. The average efficiency 

of these 40 farms was 34%, which makes them highly financially vulnerable if not already 

beyond help. If they could be convinced to accept help and if that assistance could improve 

their performance by half, very few farms would remain in the non-performing zone.  

 

The contextual factors that affect this performance are summarised in the bottom half of Table 

2. All seven variables carry negative signs, which means that they all contribute to productivity 

to various degrees.  

 

4. DETERMINANTS OF PRODUCTIVITY WITH LESSONS FOR THE 

SMALLHOLDER SECTOR 
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The benefits of experience (usually proxied by farmer’s age) on farm productivity is well 

documented in developed as well as developing countries (Dinar et al, 2007; Hadley, 2006; 

Otieno et al, 2014; Shomo et al, 2010). Although Iraizoz et al (2005) found it to be insignificant 

in the case of extensive cattle farming in Spain, in the Karoo, experience is valuable. Regressing 

efficiency scores on experience and experience-squared showed that an additional year of 

experience raises productivity by 0.8 of a percentage point. One of the best ways to build 

experience quickly in new entrants is to provide vocational training, as has been provided at 

Grootfontein College in Middelburg, Eastern Cape, for many years. A Grootfontein diploma is 

associated with an efficiency level of 72%, while the absence of it (because the farmer went to 

another college, university or nowhere at all) was associated with a 64% average efficiency. A 

t-test of means produced a test value of t = -2.59, with a probability on the one-tailed test of p 

≤ 0.01, which indicates a significant difference in these mean efficiency scores. The industry, 

therefore, has an interest in ensuring that this facility continues to be funded adequately, 

managed properly and is made accessible to smallholders too. 

 

The farm size result should be read with the effects of the grazing index and the D trek dummy 

variable. The Karoo’s rainfall is variable. Laingsburg village recorded a mean precipitation of 

112 mm per year over the last century. With a standard deviation of 52 mm, this series has a 

coefficient of variation of CV= 0.466, which is one and a half times the size of the coefficient 

of variation for productivity. This means that farmers have found ways to respond to rainfall 

variability, including moving sheep around to avoid the worst droughts. The larger a farm, the 

more flexibility a farmer has, which explains why productivity is positively correlated with 

farm size. If different portions of the farm are non-adjacent, migration benefits are 

compounded, which explains why the D trek dummy variable came up significant when 

controlling for farm size. It is interesting that the grazing index did not contribute to the 

explanation of inefficiency in the joint model despite a significant Pearson’s correlation 

coefficient of r = 0.1484 between the index and the efficiency scores (p ≤ 0.05). This implies 

that within “normal” bounds, the strategy of moving sheep around fully offsets rainfall 

variability. 

 

In the past, it was standard to have a spare farm at a higher altitude or across the rainfall divide 

to which livestock migrated seasonally. Unfortunately, due to mounting financial pressure, 

many of these farms have been sold off, usually to weekend farmers who do not control 

predators. Without spare farms, the remaining land becomes more vulnerable to rainfall 

variability and the temptation to overgraze increases. It is possible that some of the documented 

smallholder success in communal areas (De Beer & Terblanche, 2015) is due to the ability to 

move livestock around in response to local rainfall variability, however, this theory needs 

further scrutiny.  

 

The lesson for smallholder agriculture is that some degree of flexibility must be designed into 

the programme, either as generous individual land endowments, a spare-farm design where 

suitable land is rented by the government during droughts, or by means of dedicated stock 

removal schemes for smallholders. The cost implications of these different proposals need to 

be evaluated as part of the planning process for the commercialisation of the sector. 

 

There is some debate in the literature over the relative merits of diversification and 

specialisation in agriculture. Hadley (2006) reported that farms specialised in livestock are 

more productive than mixed operations, while Dinar et al (2007) and Iraizoz et al (2005) 

insisted on the benefit of spreading agricultural risk over more than one enterprise. We also 
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know that the size of a household’s off-farm income is inversely correlated with the efficiency 

of its farming operation (Dinar et al, 2007), from which it could be deduced that full-time 

operators might be more effective than weekend farmers. A t-test of efficiency means by D 

part-time gives a value of t = 1.098, which for 198 degrees of freedom has a probability of p ≤ 

0.2735 on the two-tailed test. The mean score of 67% for the 174 full-time observations is no 

different from the mean score of 62% that applies to the 26 part-time observations. However, 

when controlling for the six other farm characteristics, the inefficiency model says that 

weekend farmers do better than full-time operators. This could be because they have more 

funds to invest or because they have more contacts in the wider world. The beauty of this 

finding is that professional people who would like to upgrade their traditional livestock 

holdings to commercial operations can continue in their current employment without being at 

a disadvantage to full-time operators, which might generate capital to fund farm expansion, as 

it does in Kenya where farm credit markets are missing (Otieno et al, 2014). However, this will 

only work if the farm is considered an important enterprise and not just a status symbol or the 

product of an opportunistic land grab. 

 

The percentage of the flock consisting of woolled sheep was included to work out what the 

best breed is to farm with in marginal areas, such as the Central Karoo. Snyman and Herselman 

(2005) established that Merinos perform best on stud farms in the Eastern Grassy Karoo, but 

Conradie and Landman (2015) failed to find a statistically significant difference between 

woolled and mutton sheep on non-stud farms in this area, arguing that the aridity of this part 

of the world is too much for woolled sheep. The result here is in accordance with Snyman and 

Herselman’s (2005) finding, namely that woolled sheep do reward good managers, even under 

the most marginal conditions. This means that the wool industry is well positioned to lead a 

smaller commercialisation programme and that the Department of Agriculture should support 

a programme that makes woolled sheep available to smallholders. 

 

5. CONCLUSION  

 

This analysis aimed at benchmarking commercial sheep farming for the Karoo with the 

intention of transferring insights to a commercialisation design for the smallholder sector. A 

four-input Cobb-Douglas stochastic production frontier was estimated successfully. It 

identified substantial room for improvement amongst a fifth of the producers in the sample. 

The smallholder sector might be important, but the commercial sector needs ongoing support 

as well. Success is a function of experience and vocational training, and Grootfontein College 

is a strategic asset that could play a key role in this regard. All smallholders on the brink of 

commercialisation should be encouraged and enabled to attend. 

 

The second important lesson was that commercial farmers seem to cope well with rainfall 

variability because they hold large and diversified land portfolios. While, in an ideal world, all 

smallholders would be upgraded to large-scale commercial status, neither the South African 

government nor the wool industry is in a position to make this a reality. However, the need for 

flexibility can be responded to creatively in more cost-effective ways, which should be studied 

further.  

 

In addition, other encouraging findings were that sheep production exhibits decreasing returns 

to scale, which does not completely disqualify it as a smallholder enterprise. Moreover, this 

enterprise can be operated as successfully on a part-time as on a full-time basis. The latter is 
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important because it could substantially lower the investment required to get a smallholder 

production programme off the ground. 
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ABSTRACT 
 

Agricultural extension can be defined as the entire set of organisations that support and 

facilitate people engaged in agricultural production to solve problems and to obtain 

information, skills and technologies to improve their livelihoods and well-being. Extension 

officials should ensure that farmers are engaged and capacitated so that they can make 

production decisions that are not in conflict with nature, yet such decisions ensure that their 

well-being is improved. With 75% of the world’s poor living in rural areas, the topic of 

improved agriculture through agricultural extension is viewed as central to poverty reduction. 

There have been questions posed by stakeholders (communities, policy-makers and politicians) 

about the non-visibility and accountability of agricultural extension in the communities that it 

is supposed to help. There are however a number of factors (perceived or real) that make 

agricultural extension less or not visible nor accountable. Therefore, this paper investigates 

and proposes a theoretical framework or model to ensure that agricultural extension is visible 

and accountable to all stakeholders. This will in turn ensure that there are noticeable increases 

or improvement of the lives of the resource poor farmers and communities. 

 

Keywords: Agricultural extension, Extension visibility, Relevance of extension, Rural 

livelihood 

 

1. INTRODUCTION 

 

Agricultural extension can be defined as the entire set of organisations that support people 

engaged in agricultural production and facilitate their efforts to solve problems, link to markets 

and other players in the agricultural value chain, and obtain information, skills and technologies 

to improve their livelihoods (Davis, 2009:1). With 75% of the world’s poor living in rural areas, 

the topic of improved agriculture (extension) is viewed as central to poverty reduction (Thirtle 

& Piesse, 2003:1960). For this reason, agricultural extension’s relevance, visibility, 

accountability and sustainability are being questioned by the stakeholders for the communities 

that it is supposed to serve (Chintamanie, 1998:7). Ngomane (2010:3) indicated that extension 

practitioners, as visible faces of the discipline, carried the brunt of the criticism for less or non-

visibility and accountability of agricultural extension services by the public, policy-makers and 

politicians at all levels. They came to represent the negative face of public extension.  

 

There has been much debate about agricultural extension globally. There have been many 

opinions about it being ineffective in delivering a population out of chronic poverty, being 

unable to mitigate and reduce the effect of environmental degradation, and a failure in 
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increasing food and nutrition security, especially in developing countries. Kibett, Omunyin and 

Muchiri (2005:1) argued that, if applied successfully, agricultural extension should result in 

outcomes which include observable changes in attitudes and the adoption of new technologies, 

as well as an improved quality of life based on indicators such as health, education and housing. 

 

In the South African context, Machethe (2004:1) indicated that during the period 1976 to 1994, 

poverty was more pervasive in rural areas, particularly in the former homelands (Bantustans). 

These homelands were KwaZulu (part of the current KwaZulu-Natal Province), Transkei and 

Ciskei (part of the current Eastern Cape Province), Venda and Lebowa (part of the current 

Limpopo Province), QwaQwa (part of the current Free State Province), Gazankulu and 

KaNgwane (part of the current Mpumalanga Province), and Bophuthatswana (part of the 

current North-West Province). Homeland governments were set out to provide basic extension 

services (Williams et al, 2008:9). Williams et al (2008:7) further stated that extension services 

provided in these areas were of poor quality in most instances. The ineffectiveness of services 

was not due to a lack of field officers, but rather to the low quality of their formal education 

and the lack of appropriate in-service training to meet on the job support needs. It has been 

observed in parts of these provinces that agricultural extension is of a poor quality in terms of 

qualifications, visibility, accountability and management of agricultural extension. This has 

resulted in agricultural extension not sufficiently and effectively promoting participatory 

extension approaches and methods that would lead to higher adoption rates of sustainable 

agricultural practises (choice of suitable planting dates and soils, judicious use of fertilizers) 

and empowering farmers to be self-reliant. 

 

Since 1994, the democratic government of South Africa, through its national Department of 

Agriculture, Forestry and Fisheries (DAFF), embarked on an Extension Recovery Plan (ERP) 

in 2011 (DAFF, 2011). The main aim of the plan was to revitalise extension so that government 

agricultural interventions could be felt by farmers. The plan observed that extension and 

advisory services were a weak link militating against the full impact of government agricultural 

programmes. Thus, five strategic objectives of ERP became apparent, namely ensuring 

visibility and accountability of extension, promoting professionalism and image of extension, 

recruiting extension personnel, reskilling and re-orientating extension workers, and providing 

information and communication technology infrastructure and other resources. 

 

Visibility and accountability of extension became an apex objective of ERP, required to be 

unpacked with models proposed and developed to measure the visibility and accountability of 

extension. The plan, however, does not clearly state or propose how visibility, accountability 

and the evaluation of agricultural extension should be quantified, and its effect or output 

measured other than providing uniforms and digital pens for project registration and visitation.  

 

2. CONCEPT AND ORIGINS OF AGRICULTURAL EXTENSION  

 

The dissemination and use of improved agricultural technology and management practices can 

be traced back thousands of years in different parts of the world, including China, 

Mesopotamia, Egypt, and even in the Americas. The origins of public or government-funded 

extension and advisory systems can be traced back to Ireland and the United Kingdom during 

the middle of the nineteenth century. During the potato famine in Ireland (1845–1851), 

agricultural advisors helped Irish potato farmers diversify into different food crops (Swanson 

& Rajalahti, 2010). 
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The term extension itself was first used to describe adult education programmes organised by 

Oxford and Cambridge Universities in England, starting in 1867. These educational 

programmes helped extend the work of universities beyond the campus and into the 

neighbouring communities (Swanson & Rajalahti, 2010:1). It thus included components of 

technology transfer, broader rural development goals, management skills and non-formal 

education (Akinnagbe & Ajayi, 2010:1). The role of extension and advisory services is to assist 

producers to make efficient, productive and sustainable use of their land and other agrarian 

resources, through the provision of information, advice, education and training (DAFF, 

2014:9). Agricultural extension assists farmers to make efficient productive and sustainable 

use of their land and other resources. It is an educational process by which information or 

advice is generated, shared and used for decision making for farms and farm household 

livelihood development (Agricultural Services Innovation and Reform Project, 2003:1). 

Moreover, Worth (2006) indicated that the goal of agricultural extension has increased 

sustainability for the livelihood of the farmer. 

 

The appropriate and important aim of modern agricultural extension services should be to 

impart key messages to farmers on each visit, with the complexity of these messages being 

increased in subsequent visits. Initial messages should aim at improving basic production 

techniques, with attention being focused on land preparation, the timeliness of operations, crop 

spacing, plant population sizes, the use of better seed varieties, and weeding. After the simple 

messages, attention shifts to more complex messages such as those relating to fertilizer use and 

pest control measures (Evenson & Mwabu, 2001), as well as environment-productivity 

interaction (sustainability). 

 

Brundtland Report (1987:16) defined sustainable development as when humanity has the 

ability to ensure that their development meets the needs of the present without jeopardising the 

future generations to meet their needs. Productivity, risks reduction, protection of the 

environment, economic viability, social acceptability, technical feasibility, and commercial 

feasibility should always be the centre of the message within the agricultural sector. This will 

entail that extension practitioners should understand principles, approaches and methodologies 

of sustainable development.  

 

During the early years of extension, agricultural extension was applied in a linear approach 

where farmers or other recipients of extension were “forced” to take or consume technology 

provided to them. There were no clear methodologies to package and evaluate the outcome or 

impact of extension in terms of human capacity development as noted by Evenson and Mwabu 

(2001). These were classic examples of top-down supply-driven approaches as discussed by 

Amanuel (2007:11). These top-down supply-driven approaches are still practised in most parts 

of less developed countries, where relations between the farmers and extension workers are 

skewed in favour of the latter. This results in unquestioning of any information provided by the 

extension workers.  

 

There have been mixed feelings from international organisations about relevancy and 

appropriateness of agricultural extension. The Food and Agriculture Organisation (FAO) 

registered concern about failure of agricultural extension worldwide, especially the World 

Bank funded and approved Training and Visit (T&V) extension approach (FAO, 1999). 

 

A large proportion of rural poor live only by agriculture, thus agricultural extension can be a 

very powerful tool for empowerment and support to community livelihoods by helping to 
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improve farming and farm yields (Neuchâtel Group, 1999:7). To help the situation and people 

out of poverty appropriately, several agricultural extension concepts, approaches and methods 

had been developed over the past centuries.  

 

3. VISIBILITY OF AGRICULTURAL EXTENSION AMONGST STAKEHOLDERS 

 

According to Swanson and Rajalahti (2010), agricultural extension has three major goals which 

determine their activity (visibility). These goals include achieving food security (Umali & 

Schwartz, 1994), improvement of rural livelihood, and improvement of natural resource 

management. There has been a heated debate both globally and in Africa, especially within 

poor countries, which was prompted by the lack of visible results in agricultural extension 

performance. Lack of genuine farmer participation not only results in inappropriate 

technologies being developed and disseminated, but is also a missed opportunity for 

empowerment of farmers. Experience shows that farmers who learn to experiment and develop 

innovations together with extension staff are better able to adapt to changing circumstances 

(Katz, Plüss & Schidegger, 2007:18) and will result in agricultural extension being more truly 

visible. 

 

4. ACCOUNTABILITY OF AGRICULTURAL EXTENSION 

 

According to DAFF (2014), accountability is defined as an “obligation to demonstrate that 

work has been conducted in compliance with agreed rules and standards or to report fairly and 

accurately on performance results vis à vis mandated roles and/or plans”. In Africa, there is a 

long history of top-down approaches to governance featuring primarily upward accountability 

methods (Cohen & Lemma, 2011:2). Thus, there has been a desire to reform the public 

extension into a system that is cost effective, responsive to farmers’ needs, broad-based in-

service delivery, accountable and with in-built sustainability mechanisms (Muyanga & Jayne, 

2006).    

 

Agricultural extension lacks focus on farmer empowerment and development (World Bank, 

1999:1). The current role of agricultural extension in most countries, including South Africa, 

is mixed and includes project initiation for political reasons and compiling irrelevant and 

unverifiable reports. In some cases, agricultural ministries use extension to achieve government 

goals which may or may not coincide with farmers’ objectives as noted by Kibett et al 

(2005:1491). Kibett et al (2005:1494) further concluded that the relationship between 

extension and farmers must be improved if extension is to achieve the desired goals and 

accountability from both sides. It is especially important to increase extension’s accountability 

to its clients. Emphasis needs to be placed on extension’s capacity to mobilise and support 

farmers’ groups and organisations with regards to access to inputs and provision of marketing 

advice.  

 

This led to a skewed rather than balanced relationship between farmers and extension staff, a 

relationship that is in favour of the former at the expense of the latter. In such a relationship, 

farmers see extension staff as educated, knowledgeable and doing them a favour by advising 

them. Katz et al (2007:21) further indicated that farmers are usually reluctant to come forward 

with critical opinions, which makes collecting feedback a farce. Again, involving farmers 

effectively in planning would avoid this problem, as they are invited to reflect on joint decisions 

(accountability). This further results in one sided (top-down) conversations as farmers tend to 
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withdraw their indigenous knowledge and experiences of the area. This situation is based on a 

traditional top-down supply-driven approach that provides little or no voice to the farmer.  

 

Figure 1, as developed by the authors, proposes the model or process that should be used by 

state extension and advisory services in KwaZulu-Natal Province to improve its visibility and 

accountability amongst its stakeholders. 

The process will begin with the local extension office (Deputy Director) allocating extension 

officers to wards or commodities and the budget to carry out extension work (farmers’ visits). 

An appraisal or survey should be done and always be communicated or discussed with the 

extension office. Survey results should be analysed by the extension officer. Interventions 

should be discussed and be categorised into short term (can be done within 30 days), medium 

term (30 to 90 days) and long term (over 90 days). 

 

The extension office should ensure that these interventions are presented and included into 

stakeholder meetings such as Integrated Development Plans (IDP) for local municipalities and 

traditional councils. Implementation, monitoring and evaluating progress while implementing 

interventions. Appraisal results should constantly be shared or discussed with stakeholders as 

a method of accountability to stakeholders. Closing out reports and planning for the following 

extension cycle should follow. To test and share interventions, extension officers should 

publish their results to provincial, national and international journals.   

 

This will ensure that extension services are accountable and visible to local and other 

stakeholders through the work they do.  

  
Figure 1: Model for visibility and accountability of extension to farmers and other 

stakeholders  
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5. RECOMMENDATIONS 

 

The following criteria should be used, mainly in state extension service to evaluate visibility 

of agricultural extension officials within a five-year cycle: 

1. Famers/ Farmer organisation (primary targets) know the existence of extension service 

in a contact point (awareness and contact). 

2. Use advice provided by extension service (use/ adoption). 

3. Local leadership (village traditional leaders or Induna in the South African/ IsiZulu 

context), in this category a constitutional structure like Traditional Council should be 

used to average the answers received.  

4. Other organisations involved in agriculture and rural development. This category 

should include sister government department (Department of Social Development, 

Department of Rural Development), non-governmental organisations and Institutions 

of Higher Learning. 

5. Scientific and other agricultural/ extension publications. 

 

Moreover, it is important that for effective accountability for extension staff and farmers, 

frontline extension staff at the village level (in South Africa at the ward level) should be well 

informed and trained at the Master’s level as the basis, who  would visit farmers frequently and 

regularly to provide relevant technical messages, and not only bring farmers’ problems to the 

attention of researchers, but be able to solve such problems with the farmers using basic and 

advanced scientific investigation methods. Farmers should be empowered or empower 

themselves with numeric basic skills through adult basic education and college education. This 

will empower them to articulate and question any advice provided. Farmers should be 

accountable to the extension staff by committing to agreed programmes and operations. 

 

6. CONCLUSION 

 

With changes in the world and natural resources becoming scarce and competitive, it is clear 

that agricultural extension should adapt by making an impact on the rural poor and 

marginalised if it has to be continuously supported by the stakeholders. It should be responsive 

and directly address farmers’ and stakeholders’ needs. As more people become aware of their 

rights, strategies should be in place to empower extension practitioners so that their work in 

the communities and amongst stakeholders is relevant, visible and accountable. Most 

importantly, extension should make a positive impact on the rural poor by increasing 

productivity and reporting to stakeholders. 
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ABSTRACT 

 

Smallholder farmers’ access to inputs, finance, markets and extension is key to their success 

and contribution to rural development. In a study that was conducted in the Hhohho region of 

Eswatini, with a snowballed sample of 82 smallholders, it was found that most smallholder 

farmers are elderly women who generally had low levels of education. They predominantly 

held land that is less than 1 ha which was on Swazi Nation Land (SNL). Even those who were 

part of farmer groups operated as individuals, since group committees had difficulties in 

managing the groups. Farmers who had export market contracts were more likely to access 

bank finance, while those with NAMBoard market contracts were not. However, grouped 

farmers were more likely to access NAMBoard marketing contracts and extension services. 

The results suggest that collective operation for farmers is key to market and extension access 

but not finance. Therefore, as much as extension officers (EOs) should encourage and assist 

smallholders to form formal groups like cooperatives, they still need to go further to create 

strategies to assist the farmer cooperatives to raise capital. Cooperatives can raise capital 

through joining fees and shares, but the traditional cooperatives are inefficient in raising 

additional capital from capital endowed members and strategic partners later on in their life. 

This creates a niche for hybrid cooperatives, which are efficient in this regard. Thus, there is 

an urgent need to train EOs on the development of cooperatives and equally lobby for 

legislative innovations. This may allow the development of efficient cooperatives and improve 

the viability and sustainability of farmers. 

 

Keywords: Access to markets, Cooperatives, Institutions, Role of extension, Smallholders 

 

1. INTRODUCTION 

 

Smallholder farmers have been identified as a strategic component for economic growth and 

development in Eswatini (African Development Bank (AFDB), 2018:23; Magagula & Faki, 

1999:17; World Bank, 2011:3). However, to achieve this economic contribution, access to 

inputs, capital (finance), produce markets and effective extension services remains pivotal for 

smallholders’ success. In the 1960s-1970s, governments and non-governmental organisations 

(NGOs) have tried to subsidise inputs and improve extension services for farmers to improve 

food security and rural income, however, these strategies were proven to be unsustainable and 

detrimental to the microeconomics of countries (Crawford et al, 2003:278-279; Kelly, Adesina 

& Gordon, 2003:380), subsequently farmers had to find these resources at market prices and 

on their own. This situation became a difficult hurdle for most smallholder farmers, and 

therefore the need for farmers to organise themselves and coordinate with the financial, inputs 
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and produce markets became inevitable. Although it is clear that extension is central to 

smallholder success especially in coordinating farmers with markets, it is also regrettable that 

the provision of public extension services to poor smallholder farmers has declined over the 

years and has faced general neglect from governments (Connolly, Ndlangamandla & 

Sikhondze, 2011; Oladele et al, 2009). 

 

Kelly et al (2003:400) argued that governments and donors should focus on providing public 

goods that improve the use of inputs rather than directly putting subsidies on inputs. These 

public goods include rural infrastructure (roads, markets, electrification), basic education 

particularly in rural areas, agriculture research and extension, market information systems, 

grades and standards (establishment and enforcement), improved contract law and enforcement 

procedures, World Trade Organisation (WTO) negotiations that improve Africa’s competitive 

position, and a stable policy environment (Kelly et al, 2003:400). Governments seem to have 

a lot to do with limited resources, which limit their potential to fully assist smallholder farmers, 

therefore, the involvement of strategic partners (private sector) and entrepreneurial individuals 

into farmer groups may alleviate these challenges.  

 

The literature remains consistent regarding the fact that cooperatives are central to smallholder 

farmers’ access to inputs, capital, produce markets, value adding operations, and services 

(Berdegué, Biénabe & Peppelenbos, 2008:1; Devaux et al, 2009:2; Hellin, Lundy & Meijer, 

2009:17; Louw et al, 2007:540; Louw et al, 2008:296; Markelova et al, 2009:2; Ortmann & 

King, 2007:20-21; Reardon, Timmer & Minten, 2010:1233; Simelane, 2011; Xaba & Masuku, 

2012:112). Therefore, extension officers (EOs) should encourage and assist farmers to develop 

formal groups such as cooperatives; however, they need to understand the institutional 

limitations around traditional cooperatives (Cook, 1995:1156). The challenges of traditional 

cooperatives have given rise to hybrid cooperatives called new generation cooperatives (NGCs) 

in most developed countries (Hensley & Swanson, 2003; van Bekkum & Bijman, 2006). The 

NGC structure attracts capital from capital bestowed members and is flexible to become an 

investor shared cooperative (ISC) which brings strategic partners (private sector) to invest into 

cooperatives.  

 

2. DEFINITION OF PROBLEMS 
 

The literature on smallholder farmers throughout developing countries, including Eswatini, 

reports that they reside in awkward rural areas with underdeveloped infrastructure (roads), they 

are poor, lack assets, cannot access finance, have small land parcels usually with low fertility, 

low levels of education, poorly coordinated value chains, and are elderly (Dorward, Kydd & 

Poulton, 2005:81-83; Jari & Fraser, 2009:1133; Magagula & Faki, 1999:14; Masuku, Masuku 

& Mutangira, 2016:58; Ngugi, Gitau & Nyoro, 2007:13-14; Ortmann & King, 2007). The over-

arching recommendation is that smallholders should organise themselves into formally 

institutionalised groups such as cooperatives to alleviate some of these socio-economic 

barriers. As much as this may be true, the literature on cooperatives in Eswatini suggests that 

even farmer cooperatives still face most of these challenges. Farmer cooperatives in Eswatini 

were found to have challenges relating to accessing capital (risk capital), markets, and were 

clouded with poor management (Hlatshwako, 2010; Masuku et al, 2016; Mavimbela, Masuku 

& Belete, 2010). Some cooperatives in Swaziland were developed by external development 

agents, governments, and private companies (Levin, 1987), however, after the external support 

seized they collapsed. While acknowledging other factors that may be at play for the poor 

performance of cooperatives in Eswatini, mention should be given to the general poverty in 
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rural areas, land tenure (Levin, 1987), weak extension (Connolly et al, 2011; Keregero, 

2000:80; World Bank, 2011), and inefficient institutions which cooperatives are built on. 

Therefore, as we suggest cooperatives to farmers, we need to also suggest how these 

organisations can be strengthened. 

 

There is a general poor performance of horticultural smallholder farmers in Eswatini. They 

struggle to access capital for investing in value adding activities and have poor management 

(Masuku et al, 2016). These farmers still struggle, even when they are organised into 

cooperatives, and these challenges diminish the positive impact that rural agribusiness can 

contribute to rural economic growth and development. This paper supports the role for 

cooperatives in strengthening rural smallholder farmers, but it also advocates for institutional 

evolution on cooperatives legislation to enhance their viability and sustainability. It used a case 

of smallholder farmers in the Hhohho region of Eswatini and literature review to build a case 

for strengthening the viability of farmer cooperatives in Eswatini.  

 

3. METHODOLOGY 

 

3.1 Study area 

 

The study was conducted in the Hhohho region of Eswatini. This region is in the northern part 

of Eswatini with coordinates 26o00’S31o30’E. It has an area of about 3625.17 km2 with a 

population of 1.4 million (Worldometers, 2019). The Hhohho region is predominantly overlaid 

by the Highveld and Middleveld geographic regions. The Highveld has the highest altitude of 

900-1400 masl; the Middleveld ranges from 400-600 masl with an annual rainfall of between 

500-1500 mm [Ministry of Tourism and Environment Affairs (MTEA), 2011:4]. This makes 

the Hhohho region to be less prone to drought; hence most rural communities still practice rain-

fed subsistence agriculture alongside semi-commercial practices to purely commercial 

agriculture. 

 

A total of four Rural Development Areas (RDAs) are spread across the Hhohho region. The 

RDAs are government driven strategic points for decentralising public extension services to 

rural communities and EOs are housed here. The centres provide extension services to both 

subsistence and commercial farmers. The services include general farming information and 

technical services ranging from soil testing, subsidised tractor services, agronomic services. 

 

3.2 Sampling and data collection 

 

Within the four RDAs, there were only 13 EOs dealing with horticultural activities in the 

region. The other few EOs were dealing with the other technical services. The study sampled 

all 13 EOs who filled a questionnaire with both structured and open-ended questions. Focus 

group discussions were conducted with RDA extension leaders during their meetings. 

Alongside this data collection from EOs, a snowballed sample of 82 horticultural smallholder 

farmers was interviewed. The interviews were conducted using a questionnaire with both 

structured and open-ended questions.  

 

3.3 Data analysis 

 

Data from questionnaires and individual interviews were coded and entered into the Statistical 

Package for Social Science (SPSS), version 10. The small data sample of EOs limited in-depth 
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data analysis for the study, thus only descriptive analysis was done. The data was presented 

and supported by data from group discussions. However the farmers’ data was analysed on 

descriptive statistics and correlations.  

 

3.4 Literature review on strengthening of cooperatives  

 

Kherallah and Kirsten (2002) argued that the new institutional economics (NIE) theory 

provides an economy with both theory (neo-classical economics) and institutions (classical 

economics) to explain the determinants and evolution of institutions over time and evaluate 

their impact on economic performance, efficiency and distribution. Recent studies on 

cooperatives have been dominated by the NIE theory (Chaddad & Cook, 2004; Cook, 1995; 

Cook & Burress, 2009; Cook & Iliopoulos, 1999; Harris, Stefanson & Fulton, 1996; Rosairo 

et al, 2012; Sykuta & Cook, 2001; Woodford, 2008), and they come into consensus that 

traditional cooperatives suffer from ill-defined property rights that cause conflicts over residual 

claims and decision control. They then recommend that countries should evolve their 

legislation to allow institutional innovations in cooperatives by-laws which enable them to give 

incentives for capital investment. This would concomitantly result in the development of new 

generation cooperatives (hybrid cooperatives) which would provide incentives for capital more 

than the traditional structures which only promoted patronage. This innovation has gained 

importance as the markets have evolved to push value adding activities to farmers and they 

impose standards which require frequent investments to meet (Louw et al, 2008:296). 

Moreover, formal financial markets view rural farmers as high risk. 

 

4. FINDINGS 

 

4.1 Demographic characteristics of smallholder farmers 

 

The results indicated that 52 farmers were above 50 years of age and the modal age group was 

61-70 years. The modal age suggests that a large number of the farmers were pensioners since 

the retirement age in Eswatini is 60 years. The youth (<31 years) only consisted of five farmers 

as shown in Figure 1. The dominance of the aged group may suggest that farming was more of 

a livelihood strategy (food security and income) for elderly people.  

 

 
Figure 1: The number of smallholders as categorised in age groups 
 

According to Table 1, most of the smallholder farmers were females across all the age groups, 

except for the age group of 21-30 years. The dominance of female farmers may mean that 

males have better access to non-farm jobs than females. The gap between the two sexes 
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widened from age group 31-60 years, however, it converged at age groups of 61 years and 

above. This may reflect that even males start farming after they retire from their off-farm jobs.  

 

Table 1: The relationship between farmers’ age group and their gender 

Farmers’ Gender 

Farmers’ Age Groups 

Total % Total 21-30 

Years 

31-40 

Years 

41-50 

Years 

51-60 

Years 

61-70 

Years 

71-80 

Years 

Male 

Female 

4 2 1 8 13 0 28 34.2 

1 7 15 14 15 2 54 65.8 

Total 5 9 16 22 28 2 82 100 

Total % Farmers 6.1 11.0 19.5 26.8 34.2 2.4 100 100 

 

A total of 65.8% of the farmers were married while only 9.8% were still single (Figure 2). If 

the percentage of widowed farmers is added with the percentage of the married farmers, it is 

found that 89% had families. Furthermore, the correlation results analysis showed that marital 

status was positively correlated to farmers’ age (r=0.416, p=0.000) and to farmers’ gender 

(r=0.337, p=0.002) at 99% confidence level. These results show these farmers were generally 

married female and who were aged.  

 

 
Figure 2: The marital status of farmer respondents  

 

The farmers who participated in the study were well experienced in farming (Table 2). More 

than 70% had farming experience of above five years. About nineteen (19%) percent had been 

farming for more than 30 years. Notable, is the fact that female farmers were generally more 

experienced in farming than their male counterparts. The high experience for females is in line 

with the results shown in Table 1 where it is seen that females start farming earlier than males.  

However, this experience cannot be simply translated to mean production proficiency and 

efficiency; it is merely years of practice. 
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Table 2: The farming experience of farmers in relation to gender 

 

Experience Categories of 

Farmers 

Farmers’ Gender 
Total 

% 

Farmers Male Female 

0-5 Years 

6-10 Years 

11-15 Years 

16-20 Years 

25-30 Years 

31-35 Years 

36-40 Years 

41-45 Years 

11 13 24 29 

5 13 18 22 

2 8 10 12 

4 4 8 9 

1 6 7 9 

1 3 4 5 

2 2 4 5 

2 5 7 9 

Total 28 54 82 100 

% Farmers 34.1 65.9 100 100 

 

Approximately 60% of the farmers dropped out of school before they reached the higher 

secondary level of education (Figure 3). Only 3.7% had tertiary education, while the percentage 

of those who never went to school at all stood at 14.6%. This showed that the levels of 

education were generally low amongst farmers. Therefore, they need proficient EOs to advise, 

guide and mentor them with agribusiness issues from institutionalisation to production and 

markets. 

 

 
Figure 3: Level of education achieved by farmer respondents 

 

Male farmers had more access to formal education than female farmers as shown in Table 3. 

The most alarming statistics is that 92% of the farmers who never went to school were female, 

however, at higher secondary level of education there was parity between the sexes. The results 

analysis revealed that there was a negative correlation between highest level of education and 

farmers’ age (r=-0.294, p=0.007) and for marital status (r=-0.378, p = 0.000) at 99% confidence 

level. When viewed in line with the results, the analysis shows that the higher the level of 

education, the lower the age of the farmers and the higher likelihood of being single. It means 

younger farmers were more likely to have higher levels of education and single. Therefore if 

older farmers work together with younger farmers who have better chances of comprehending 

scientific and agribusiness technological innovations, the chances for efficient business skills 

adoption are higher, than if the old farmers are on their own.   
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Table 3: Comparison between male and female farmers regarding access to formal 

education 

 

Figure 4 demonstrates the trend between males and a female in as far as access to education 

was concerned. There were more female dropouts at the lower levels of education than males; 

however, the disparity diminishes at the higher secondary level to tertiary level. Although, it 

still remains that the majority of farmers dropped out of school without completing secondary 

education. This makes it difficult for them to get non-farm professional careers and thus they 

resort to farming. The general low levels of education may hinder the ability of farmers to 

manage their businesses well and form effective linkages with markets (finance, inputs, 

produce) because such linkages are technical and can be complicated even for professionals.  

 

 
Figure 4: The trend regarding access to education for male and female farmer 

respondents 

 

4.2 Operations 

 

Farmers grew field crops in summer (warm season crops) and vegetable crops in winter (cool 

season crops). All the farmers grew maize in summer for substance reasons, however, some 

sold the maize as green mealies while others sold surplus of dried maize. Those who had access 

to  more land also grew sweet potatoes, cassava and beans on the extra fields, while others 

would intercrop beans, pumpkins, melons and jugo beans with the maize. Rice and yams were 

grown on specifically designed fields, namely rice paddies and wet lands for yams. After 

harvesting the warm season crops, they grew cool season crops (vegetables) mainly on their 
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fenced fields. The main vegetables grown were tomatoes, cabbages, onion and carrots. The 

field crops were predominantly rain-fed, except for rice, while the cool season crops were 

irrigated.  

A total of 97.6% of the farmers were farming on Swazi Nation Land (SNL)4 and 89.1% owned 

a hectare or less of land (Table 4) and extra land was generally not accessible (see Table 6 in 

Appendix 1). These results meant that the large majority of the farmers owned small land 

parcels with unsecured5 tenure. Levin (1987) also reported similar findings on farmer schemes. 

The farmer-schemes were grouped farmers who were operating individually. These schemes 

had farmer absentees and hence more land in the schemes laid fallow as owners were no longer 

interested in farming or have passed on and it is difficult to allocate it to others or families are 

failing to decide who shall inherit the land. Dlamini and Masuku (2011:301) reported that the 

tenure insecurity in SNL resulted in underinvestment on farm infrastructure and it undervalues 

the land as an asset. Deininger and Jin (2008: 67) as well as Huy, Lyne, Ratna & Nuthall (2015: 

476) found that secured tenure improves the efficiency of land transfer (rent it out, sales). 

Therefore, the land rights on farmland in Eswatini needs some improvements (to enable ease 

of transfer), and the capacitation of capacity of chiefs to govern the rights. This may enable 

efficient use of the land and reduce fallow arable land. The small parcels of land reduces the 

potential of individual farmers to access affluent markets since they cannot meet scale and also 

diversify their production using the small land parcels. Therefore, in the current situation 

farmers need to coordinate and collaborate their operations to improve their capacity to meet 

market scales and pool resources to invest in farm infrastructure (like irrigation) as they 

generally lacked access to such resources (see Table 6 in Appendix 1). 

 

Most of the farmers (72%) targeted the spot market while only 1.2% had access to export 

market. Access to contract markets like NAMBoard and exports was low, which may largely 

be contributed by lack of information on markets and the generally non-market led farming 

strategies. Moreover, this may be a factor of farmers unable to meet standards, scale, low farm 

investments, lack of knowledge of those markets and low bargaining power. Collective action 

(working together) may alleviate these challenges (Ortmann & King, 2007) and EOs need to 

facilitate the formation of formal farmer groups and provide market information to assist 

farmers adopt market-led production strategies 

 

  

                                                 
4 It is a type of land tenure in Swaziland which represents communal land. By definition it is the land the King 

holds in custody for the nation and is managed by chiefs who allocate it to subjects. Farmers only have use rights 

and no ownership rights. 
5 The land is given to families rather than individuals which makes the transfer of tenure difficult for larger families 

when the parents pass on. 
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Table 4: Characteristics of the farmers’ projects in general 

 

Characteristics Variables Frequency % 

Type of land tenure Swazi Nation Land (SNL) 80 97.6 

Title deed Land (TDL) 2 2.4 

Acquisition of land Bought it (TDL) 1 1.2 

Personally khonta-ed 25 30.5 

Belongs to my family 19 23.2 

Borrowed by neighbour or friend (TDL) 1 1.2 

Communal farmer group fields 36 43.9 

Farm size <1Ha 55 67.1 

1Ha 18 22.0 

2Ha 3 3.7 

>3Ha 6 7.3 

Target market Export 1 1.2 

Local homestead & shops 59 72.0 

Urban Vendors 5 6.1 

NAMBoard 7 8.5 

Urban shops and Export 10 12.2 

Possession of any 

marketing contract 

Yes   19 23.3 

No 63 76.8 

Rate current 

production 

Poor 1 1.2 

Below Average 11 13.4 

Average 36 43.9 

Above Average 31 37.8 

Excellent 3 3.7 

5-year projection of 

yield 

Increase 28 34.1 

Same 21 25.6 

Decrease 33 40.2 

 

According to Table 5, fifty-one (51%) percent of the farmers were organised in communal 

farmer groups, but operating individually, and 41.5% were not in any group. The percentage 

of farmers who wished to work as a cooperative (46.3%) and those who were not interested 

(43.9%) was almost equal. This showed that farmers were not sure if collective action could 

help them. Such perception may have emanated from bad previous experience with 

cooperatives that were poorly managed. From the group discussions, it was found that farmers 

found it difficult to form formal groups as others disrespected those in farmer-groups’ 

leadership positions. There was a highly negative significant relationship between the way 

farmers are organised and farm size (r=-0.301, p=0.006) and with the access to EOs (r=-0.289, 

p=0.009). This analysis indicated that if farmers had a small piece of land, they were more 

likely to be in groups while those with larger land sizes were more likely to work individually. 

Although this was just a description of farmer schemes that grouped farmers on one location 

but did not work together. The analysis further suggests that grouped farmers were more likely 

to be visited by EOs. Therefore, the government and NGOs should assist EOs to organise 

famers into formal groups to pool their land parcels and also get more access to EOs. They 

should become an integral adviser of the group.  
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Table 5: How the farmers were organised in the Hhohho region 
 

Organisations Variables Frequency % 

Farmer Organisation Individual farmer 34 41.5 

Registered cooperative 6 7.3 

Farmer group with individual operations 42 51.2 

Are you willing to 

work as a 

cooperative? 

Not interested 36 43.9 

Not sure 8 9.8 

Definitely interested 38 46.3 

Are you registered 

with NAMBoard? 

Yes 31 37.8 

Still to register 10 12.2 

Will never register 39 47.6 

Have withdrawn my membership 2 2.4 

SNAU membership Yes 12 14.6 

No 70 85.4 

 

A total of 50% (47.6% + 2.4%) of the farmers did not want to work with NAMBoard (Table 

5). The correlation results analysis revealed a negative correlation (r=-0.274, p=0.013) between 

farmers who had marketing contracts with NAMBoard and farmers working as individuals. 

This suggests that NAMBoard used to target farmers who were in groups mainly because they 

will meet scale and it is easier to provide extension, monitor production and collect produce. 

NAMBoard provided these farmers with inputs, capital and extension. The results analysis 

further revealed a highly significant (99% confidence level) positive correlation (r=0.385, 

p=0.00) between farmers who were members of Swaziland National Agriculture Union 

(SNAU) and those who had marketing contracts with NAMBoard. This shows that grouped 

farmers were more likely to obtain marketing contracts with NAMBoard and further join the 

farmers’ union (SNAU). Therefore SNAU and NAMBoard need to work together to support 

farmers.  

 

Farmers perceived bank loans were not accessible (Table 6 in Appendix 1). This challenge may 

have also been aggravated by the fact that the smallholder farmers were aged, less educated to 

draw bankable business plans, keep proper business records, have market contracts and 

collateral which banks required. There was a highly significant positive relationship between 

access to export markets and access to business loans (r=0.402, p=0.000). This shows that 

financial institutions viewed exports market contracts as a factor that reduces loan default risk. 

Therefore, EOs need to help farmers gain access to viable markets through assisting them to 

formally coordinate with reliable produce markets. This may provide them with access to credit 

to invest into value adding assets. However, to meet these market requirements, they also need 

to meet required grades and standards.  

 

5. LIMITATION OF TRADITIONAL COOPERATIVES AND COPING STRATEGIES 

 

The New Institutional Economics (NIE) theory on cooperatives suggests that traditional 

cooperatives are inefficient in attracting investment (risk capital) either from members or 

investors (Beverland, 2007:480; Chaddad & Cook, 2004:4; Cook, 1995:1156; Cook & 

Iliopoulos, 1999:528) since they suffer from ill-defined property rights. The risk capital is 

required for farm upgrades to meet grades and standards, services, research, information, inputs 

and other expensive value adding assets with high specificity. The capital may be contributed 
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by capital bestowed members, strategic partners and investors. The ill-defined property rights 

of cooperatives as argued by Cook (1995) stem from cooperatives founding principles. These 

principles discourage members from investing additional capital into their cooperatives. This 

is because even if a member invests extra capital in a traditional cooperative, it does not give 

him/ her more power in decision making, or access to more benefits (patronage or cash 

incentives), and the capital cannot be traded or used as collateral nor does it accumulate interest. 

Cook (1995:1156-1157) categorised these limitations into five major problems, namely (i) free-

rider problems6, (ii) influence problem7, (iii) horizon problem8, (iv) portfolio problem9, and (v) 

control problem10. Therefore, traditional cooperatives can obtain finance (investment) from 

founding members or new members’ joining fees but would struggle to raise value adding 

capital later on in their life time. This situation forces cooperatives to demutualise into 

companies and lose their incentives and status as pro-poor organisations. The worst part is 

when they become dormant or collapse because they cannot access value adding capital.  

 

Esnard, Lyne and Old (2016), Lyne and Collins (2008:180), as well as Rosairo et al (2012:514-

515) found that these limitations of traditional cooperatives in attracting additional capital can 

be alleviated by allowing cooperatives to offer a B-Class share on top of the membership 

shares. This B-Class share should be tradable (non-redeemable) and appreciating at market11 

value. It can be conferred limited voting rights not. This share can be positioned as a preferred 

share that carries higher dividend for non-patron members (in multipurpose cooperatives) or 

paired with patronage as a “delivery right”12 or be listed in the open stock market to attract 

strategic partners and investors (non-members). This alleviates the free-rider problem, horizon 

problem, portfolio problem and control problem. They also recommended that there should be 

separation of power between ownership and management rights, and that strategic decision 

making should be given to capable managers and directors who are democratically elected to 

alleviate the influence problem. These directors must have full autonomy to run the cooperative 

without bureaucratic interference. These institutional innovations allow farmers to develop 

hybrid cooperative structures like the NGCs and ISC which dominate several countries in the 

developed world (Hensley & Swanson, 2003; van Bekkum & Bijman, 2006; Woodford, 2008). 

They reward capital fairly as patronage without losing all the cooperative’s principles. These 

institutional innovations have the potential to revive farmer cooperatives. 

 

A desktop review of the Eswatini legislation for cooperatives using the NIE theory (Simelane, 

2017) suggests that cooperatives formed under the Swaziland’s Cooperative Societies Act 

(2003) and Swaziland’s Cooperative Societies Regulations (2005) would alleviate the 

influence and partly the free rider problem. This is because it gives directors full autonomy 

over strategic decision making and control over managers. These directors are all member 

patrons and are elected through a secret ballot. However, the horizon, portfolio and control 

problem would still persist since it provides little incentive to trade shares and these shares do 

not appreciate. The legislation allows companies to join cooperatives but the incentives are 

                                                 
6 Benefits accrue more to patronage than capital investments and they cannot fix membership. 
7 Voting is egalitarian. 
8 There are no capital gains on shares (shares redeemed at par value). 
9 Shares are not tradable (but redeemable) when a member leaves the cooperative. 
10 Shares do not have market signals and cannot be used to incentivise managers since they only have value to 

patron-members. 
11 The market can be amongst members or even open market. 
12 The right to deliver certain quantities of the commodity of defined quality and time 
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discouraging. This is because non-patron members would get a 5% capped dividend on capital 

and their capital would be fixed and not appreciating.  

 

6. CONCLUSION 

 

Smallholder farmers were generally female, elderly, less educated, small land holders who 

lacked access to coordinated markets, individually operating and generally full-time farmers. 

The individualism, lack of coordinated produce markets, and low levels of education may be 

barriers to finance access since it increases the risk profile of farmers. The lack of access to 

finance worsens their challenges as it limits their capacity to invest in value adding to access 

better markets. The correlation analysis suggested that organised farmers were more likely to 

gain access to local markets contracts and extension support. However, only export markets 

contract could give access to bank loans. Therefore extension officers should strive to bring 

farmers into cooperatives. However, the literature on cooperatives in Eswatini suggests that 

cooperatives also struggle to access markets and finance. This supports the literature that 

traditional cooperatives suffer from ill-defined property rights; hence they are inefficient in 

accessing risk (additional) capital. The challenges acquired by traditional cooperatives limits 

their business efficiency and the concomitant socio-economic development of their members 

who are usually poor rural people. Developed countries have long ago realised the limitations 

in traditional cooperatives and developed hybrid cooperatives called NGCs and ISC. This is 

because such cooperatives are able to attract investment from capital endowed members and 

strategic partners into the cooperative for value adding which also strengthens the management 

of the cooperative. This innovation can be adopted by allowing cooperatives to introduce a B-

class share that would be tradable (non-redeemable) and appreciable with limited or no voting 

rights.    

 

7. RECOMMENDATIONS 

 

The Eswatini government should work with NGOs to drive the process of organizing and 

institutionalising smallholders into formal groups through  qualified (trained) EOs to because 

they are trained on group dynamics, communications and behaviour change. It is also 

recommended that the EOs form part of the cooperatives’ management to provide strategic 

advice and guide cooperative directors in managing their organisation. The EOs should have 

no decision making powers but knowledgeable in agribusiness. Then the government should 

allow cooperatives to form hybrid structures as they have shown viability in other countries. If 

the government adopts the legislative transformation in-line with the NIE theory on 

cooperatives, it would be advisable that both farmers and EOs are trained to understand these 

institutional innovations to make an informed decision on how they adopt them. .  
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Appendix 1 

 

Key: A – Accessible (mean: 1.0 – 1.50); LA – Less accessible (mean:1.51 – 2.5); NA – Not 

accessible (mean:2.51 – 3.0) 

Table 6: The level of accessibility of important resources to farmers as perceived by 

farmer respondents 

 

Resources needed by farmers N Min Max Mean Std. Dev Comment 

How accessible are inputs i.e. seeds, 

fertilizers, pesticides, seedlings? 
82 1 3 1.75 0.56 LA 

How accessible are insurance 

products? 
82 1 3 2.90 0.34 NA 

How accessible is the labour if 

needed? 
82 1 3 2.21 0.67 LA 

How accessible is irrigation water? 82 1 3 1.91 0.60 LA 

How accessible are export 

opportunities? 
82 1 3 2.78 0.50 NA 

How accessible is information on 

good markets? 
82 1 3 2.64 0.53 NA 

How accessible are reliable local 

markets e.g. shop/restaurants 

contracts? 

82 1 3 2.62 0.56 NA 

How much access do you have to 

technical knowledge? 
82 1 3 1.50 0.74 A 

How accessible is more arable land? 82 1 3 1.83 0.67 LA 

How accessible is the tractor and other 

new technology? 
82 1 3 1.65 0.57 LA 

How accessible are business loans for 

you? 
82 1 3 2.64 0.53 NA 

How accessible are Agribusiness 

workshops? 
82 1 3 2.05 0.65 LA 
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ABSTRACT 

 

Since the beginning of South Africa’s land reform programme in 1994, much concern has been 

expressed about the uneven performance of newly settled farmers, which has typically been 

explained by weak ‘post-settlement support’. In 2009, the government launched the 

Recapitalisation and Development Programme (RADP) in order to assist farms that have 

received little or no support, especially land reform farms. One salient aspect of the RADP is 

that it links recipient farmers with strategic partners or mentors, often as a condition of 

receiving financial support. Qualitative research was conducted in the form of seven in-depth 

case studies of RADP-supported land reform projects, together with interviews with four RADP 

mentors and three government officials. Some of the challenges in the farms before RADP 

funding was received included little or no income, high mortality rate of livestock, and lack of 

skills. The study revealed that the RADP mentorship remains a vital practice to be considered 

in capacitating land reform beneficiaries. It is recommended that funds should be made 

available for mentors to have an agreement of at least three to five years in a single project. 

 

Keywords: Land Reform, Mentors, Recapitalisation 

 

1. INTRODUCTION 

 

Land dispossession during the colonial era and the decades of apartheid rule produced a highly 

unequal pattern of land ownership and widespread rural poverty in South Africa (Jacobs, Lahiff 

& Hall, 2003). In 1994, under the new government led by the African National Congress 

(ANC), South Africa embarked on an ambitious land reform programme with two broad 

objectives in mind, namely restorative justice and economic empowerment. Not only did the 

ANC envisage that land reform would create more opportunities for black people to farm, it 

expected black-owned farms to create large numbers of new employment opportunities, and 

stimulate rural development more broadly (ANC, 1994). However, even though government 

has transferred (or otherwise made available) approximately 10% of commercial farmland to 

black people, and spent almost R100 billion (at constant 2016 prices) in doing so, it is widely 

acknowledged that land reform has accomplished neither, as also emphasised by the former 

President Jacob Zuma in the 2017 State of the Nation Address (SONA, 2017).  

 

According to the land audit by AgriSA, from 1994 to 2016 the available agricultural land had 

decreased by 4%, from 97 million hectares to 93.3 million hectares. According to AgriSA 
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(2017), this is attributed to the increased number of mines, industry and the expansion of towns 

and cities. The land audit suggests that both the state/ government and previously 

disadvantaged individuals own only 26.7% of the agricultural land.  

 

Upon assuming the role of Minister of Department of Rural Development and Land Reform 

(DRDLR) in 2009, one of Gugile Nkwinti’s (former Minister of DRDLR) first public 

announcements was that 90% of land reform projects up to then had failed. According to 

DRDLR (2013), it was identified that most land reform projects were not successful and were 

either in distress or had failed due to a lack of adequate and appropriate post-settlement support. 

In agreement, Jacobs (2003) stated that one of the main challenges affecting South Africa’s 

land reform programme was the absence of effective post-settlement support. To remedy this, 

the former Minister further announced that his department would introduce the Recapitalisation 

and Development Programme (RADP). The RADP was launched in 2010 to assist farms, 

mainly but not exclusively land reform farms that were failing due to little or no support. One 

of the core elements of the RADP is to link recipient farmers to either strategic partners or 

mentors. The mentors are meant to provide support and guidance to these farmers.  

 

According to Terblanché (2011), mentors use their experience to provide skills and knowledge 

through guidance, counselling and coaching. Murray (1991), as cited by Terblanché (2011), 

defines mentorship as a structure and series of processes designed to create effective mentoring 

relationships, guide the desired behaviour change of those involved, and evaluate the results 

for the protégés. Mentorship can be different from profession to profession and according to 

the workplace practices where it is implemented (Terblanché, 2011). Furthermore, strategic 

partnership, in the context of RADP, is a relationship between two commercial enterprises 

which is usually formalised by one or more business contracts. However, mentors and strategic 

partners have also been controversial. According to Hall and Kepe (2017), strategic partners 

and mentors receive tangible benefits, in other words mentors receive monthly cash payments 

from the state for playing this role, while strategic partners hold shares in joint ventures while 

benefiting from state subsidies and access to state land. In some provinces, the beneficiaries in 

these strategic partnership projects lack control over land, capital and production as compared 

to those that have mentors (Hall & Kepe, 2017). According to an evaluation by Department of 

Performance, Monitoring and Evaluation (DPME, 2013), the poor selection and supervision of 

strategic partners is one of the factors that contributes to the poor performance of farmers in 

RADP projects.  The main research question addressed in this article is how effective are 

mentors in capacitating beneficiaries with skills and knowledge? 

 

2. OVERVIEW OF THE RECAPITALISATION AND DEVELOPMENT 

PROGRAMME  

 

Jacobs (2003) argued that one of the main challenges affecting South Africa’s land reform 

programme was the absence of effective post-settlement support. Ten years later, the 

Department of Rural Development and Land Reform was making the same point (DRDLR, 

2013). According to Ellenson and Madhanpall (2014), the RADP was introduced as a strategic 

intervention to deal with these concerns. In other words, it was introduced in order to improve 

the sustainability of struggling land reform projects. Accordingly, the main objectives of the 

RADP are to increase production, guarantee food security, graduate emerging farmers to 

become commercial farmers, and create jobs opportunities within the agricultural sector.  
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A key aspect of the RADP was to arrange for the assistance of strategic partners or mentors, 

who are meant to enhance farmers’ skills and help them graduate to commercial farmer status. 

According to DRDLR (2015): 

The mentor shall continuously assess the skills of the grant recipient and shall 

accordingly mentor, train and develop the skills of the grant recipient in order to 

enhance the grant recipient’s proficiency as a commercial farmer. 

 

Table 1 shows statistics for the RADP from its inception to the year 2014.  

 

Table 1: RADP Statistics (November 2010 - March 2014) 

Source: DRDLR, 2015 

 

As of 2014, there had been 1459 RADP projects covering 1.4 million hectares and 28 000 

beneficiaries. Almost 300 mentorships had been put in place, and slightly more strategic 

partnerships. Projects that did not have mentors or strategic partners were assigned to project 

managers from DRDLR, who took responsibility for their monitoring. Mentors and strategic 

partners believe that their role is to guide the beneficiaries to grow and become independent 

farmers, which is important especially since beneficiaries do not have the necessary knowledge 

and would not be able to manage the RADP funds (DPME, 2013). From 2015, DRDLR 

recruited agricultural graduates to assist the land reform projects in the country that did not 

need partnerships, but more technical assistance for day-to-day operations. These agricultural 

graduates appear to be expected to perform similar roles to that of mentors. 

 

3. METHODOLOGY 

 

This study utilised in-depth case studies of seven RADP-supported land redistribution projects 

in Buffalo City Metropolitan Municipality (BCMM). These projects (details given in Table 2) 

were drawn from the 18 Land Redistribution for Agricultural Development (LRAD) and 

Proactive Land Acquisition Strategy (PLAS) projects that had received support from the RADP 

by 2016. These seven projects ranged from the production of various types of livestock to 

Province Projects Hectares Mentors 
Strategic 

partners 
Beneficiaries 

Farmers 

trained 

Total 

expenditure 

(R mn) 

Eastern Cape 188 111 591 44 41 3 385 125 R427 

Free State 182 134 587 34 44 1 340 67 R386 

Gauteng  115 19 916 20 11 524 0 R203 

KwaZulu-

Natal 

212 131 619 38 66 8 118 493 R508 

Limpopo 196 79 143 61 6 3 319 197 R339 

Mpumalanga 206 165 726 55 33 5 778 215 R515 

Northern 

Cape 

81 464 914 28 22 740 109 R201 

North West 215 225 571 13 80 2 158 69 R425 

Western 

Cape 

64 47 714 5 11 2 764 614 R134 

TOTALS 1 459 1 380 

781 

298 314 28 126 1 889 R3 318 
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vegetable farming. Interviews were conducted using semi-structured questionnaires. In 

addition, key informant interviews were conducted with purposively selected mentors and 

government officials. Qualitative data from the survey were analysed using thematic analysis. 

The table below summarises the case study projects.  

 

Table 1: Project summary 

 

Project 

Name 

Farm 

Size 

(Ha) 

Total 

number 

of bene-

ficiaries 

Number 

of active 

bene-

ficiaries 

Year 

farm 

acquired 

Programme 

type 

RADP 

funds 

received 

(in 

Rands) 

Main 

commodity 

Beacon Hill 146 2 2 2008 PLAS 
R6 398 

000 
Pigs 

High Heaven 

Farm 
67 10 2 2008 LRAD 

R631 

965 
Broilers 

BN Zuma/ 

Sea View 
24 5 4 2008 PLAS 

R3 861 

133 

Tomatoes 

and Broilers 

Izandlazethu 

farming CC 
202 7 5 2006 LRAD 

R5 000 

000 
Cattle 

Wattle 

Grove/Africa

n Ambition 

15 1 1 2008 LRAD 
R2 481 

233 
Tomatoes 

Siyavuselela 

Agric. Co-Op 
23 5 4 2008 PLAS 

R6 000 

000 
Tomatoes 

Sixoweni 

Trading 

Enterprise 

83 1 1 2009 PLAS 
R2 760 

000 
Tomatoes 

Source: Research findings, 2016 

 

4. FINDINGS 

 

4.1 Beneficiaries’ perspectives 

 

The researchers aimed to investigate the role of mentors as understood and as experienced by 

the beneficiary farmers. One of the seven selected projects was Beacon Hill, which is a pig 

project with an extent of 146 hectares in Mooiplaas, an area just outside of East London. The 

two beneficiaries on the farm are a married couple. When the RADP funds of R6.4 million 

were approved in 2013, they were transferred to the beneficiaries’ joint account. The funds 

were used to buy a tractor, bakkie, office equipment, water tanks, and an electricity transformer, 

and also to repair a borehole and build piggery structures.  

 

Another project selected was High Heaven Farm, a livestock and vegetable farm of 67 hectares. 

The farm was acquired in 2008 through LRAD for R13.7 million. The project is in 

Macleantown with 10 beneficiaries from a single household, but only two members are actively 

involved in the project. Previously, the woman who became the main beneficiary of the project 

farmed a 3.5 hectare plot in Berlin (an area just outside East London), which was too small to 

allow her to farm full-time. When she and her group managed to acquire High Heaven Farm 
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closer to East London, she was able to abandon her career as a nurse. Prior to applying and 

receiving RADP funds, the project secured money through grants and loans from Old Mutual’s 

Masisizane Fund and from the Eastern Cape Provincial Cooperative Development Fund of the 

Eastern Cape Development Corporation (ECDC). The project beneficiaries received RADP 

funds of R631 965 in 2012. The funds were used to overcome challenges that they were facing, 

such as the high mortality rate of broilers. In 2009, the area experienced a drought that affected 

their production as the dams and boreholes dried up and they were forced to buy water from 

the municipality. However, even though there were challenges, they acknowledged the 

assistance from RADP which allowed them to resuscitate their agricultural operations.  

 

According to the beneficiaries interviewed, they were required by DRDLR to have mentors in 

order to receive the RADP funds. However, the role of mentors as perceived by beneficiaries 

was not only to allow access to funding, but to provide skills and knowledge about farming and 

management, and to facilitate access to markets. It was established that most of the 

beneficiaries were aware of their limitations as farmers, and welcomed the idea of having a 

mentor who could advise and inform them. The farmers also acknowledged the mentors’ 

assistance in linking them to markets. Beneficiaries from four of the seven projects were 

unambiguously satisfied with their mentors. These respondents mostly stressed that they 

learned a lot from their mentors regarding farming strategies and techniques. The following 

quotations illustrate the perceptions of satisfied beneficiaries: 

“As old people the mentorship programme has assisted us a lot. Times are changing so 

we also need to be equipped with new technology.” 

“Before our mentor arrived I did not know how to plant cash crops because we focused 

mostly on livestock production. I’m happy and confident now because I gained more 

knowledge on planting of crops and how to apply fertilisers.” 

“I appreciated the guidance from the mentor as the farming venture was healthy; we 

still call each other even today. I share my plans with him for his advice. I appreciate 

the experience and training I’ve received through my mentor.”  

“We still wish the contract between the mentor and the Department existed for much 

longer period than a year. We feel there is a lot we still need to learn from him.” 

 

Some of these respondents showed not just appreciation of how the mentorship programme 

impacted their farming, but also indicated that they had developed good relationships with their 

mentors. The last quote also points to an issue that in fact was voiced by a number of the other 

beneficiaries, namely that the duration of the mentorship was too brief. 

 

Furthermore, beneficiaries from the three other projects were not satisfied with their mentors. 

The beneficiaries who were dissatisfied with their mentors felt that having a mentor was a 

waste of their time. As one beneficiary said:  

“Having a mentor was a waste of money and my time, it seemed like one wanted to 

prove to the other who knows best.” 

 

Other beneficiaries indicated that a mentor should not behave like a boss, rather a person who 

is there to assist. In this regard, one beneficiary said: 

“My mentor lived far from my farm, he would come fortnightly or even once a month 

and expect us to run around and accept everything he tells us to do.” 

 

What accounts for the divergent views amongst beneficiaries regarding their mentors? One 

factor is that beneficiaries differed in terms of their need for this type of assistance. In 
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particular, those who had been farming for a relatively long period of time already felt that they 

did not need a mentor. However, it also seemed to be the case that black mentors were more 

appreciated than white mentors, although it is not clear why. Farmers also seemed to prefer 

more experienced mentors, but a few mentioned they also prefer younger mentors who are 

knowledgeable about technology or who will be able to adapt to changing technology as 

conditions change and production practices are refined. 

 

 

4.2 Perspectives of mentors 

 

The four mentors interviewed were males who had at least some tertiary education and were 

farmers who arguably would understand the challenges faced by the beneficiaries. Three of the 

four mentors mentioned that they had qualifications in Agricultural Extension, which they all 

agreed assisted them in creating a smooth and good relationship between themselves and the 

beneficiaries. One mentor stated:  

“Agricultural extension is very broad and it starts from understanding a person before 

you can even share information with them so that you can know how to behave around 

that person.” 

 

Another mentor mentioned that:  

“Some of the most important skills and techniques recognised and observed by those 

with extension knowledge is situation analysis and acknowledgement of indigenous 

knowledge. These help you to share correct skills according to the needs of people at 

the same time acknowledging what the beneficiaries already know.” 

 

Other characteristics that may be considered to be a good mentor include demonstrating a 

positive learning attitude as a mentor, and showing appreciation for mentees’ views. One 

mentor expressed views on the characteristics of a mentor as follows: 

“A mentor must be able to get along with other people with good commended track 

record that is traceable. They must be able to identify fears and misunderstandings with 

their mentees and identify perceptions that could hamper progress in the farm.” 

 

Another mentor said:  

“A good mentor shall be able to establish expectations from both mentor and mentee 

and also agree on realistic goals that will improve production.” 

 

Two mentors mentioned that they were already in the Department’s database because of the 

previous programmes they worked on for the Department. The other two mentors indicated 

that they were approached by the beneficiaries since they know them. All four interviewed 

mentors mentioned that they have only mentored one land reform project each and one 

mentioned that he has mentored two farms for two years. 

 

According to the RADP funding model, the RADP’s financial contribution to the farm 

decreases over the typical five-year timeframe and it is expected that the mentor’s involvement 

will continue through the full five years. However, all the mentors mentioned that their 

contracts for each project were only for one year and agreed that the ideal time for mentorship 

is between five and 10 years. This is evidenced by one mentor who said:  

“You cannot expect a farmer to learn all the necessary skills within a year unless you 

want them to fail.” 
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Another mentor mentioned that: 

“The beneficiary and I went back and forth for the whole year trying to adjust and fix 

the business plan as we wanted to make it an operational plan, it was pity that as the 

contract ended there was not much done to that farm as he acquired it with nothing but 

only an old house.” 

All mentors indicated that the mentoring period was insufficient to capacitate the farmers with 

all the necessary skills to successfully run a productive farm. However, they mentioned that 

they tried to share all the important skills within that short period of time. The main skills that 

mentors shared with beneficiaries included business management skills, organisational skills, 

people skills, health awareness, technical knowledge, communication skills, time management, 

and farm management. Mentors emphasised that before skills are transferred and training is 

conducted, there should be an establishment of trust and relationship building between mentor 

and mentee.  

 

When asked about the biggest challenges observed within the land reform projects being 

supported, the mentors highlighted the following:  

Love affairs – The beneficiaries tend to become romantically involved with other members of 

the same group or project. This is seen as detrimental to the project as romantic relationships 

cause complications and conflicts that could have been avoided. One mentor mentioned that:  

“These relationships are able to change the way of thinking, approach, and behaviour 

which affects their professional life and in most cases their performance as a group 

decreases.” 

 

Lack of agricultural knowledge – Mentors mentioned that some of the beneficiaries have little 

knowledge of agriculture. This is difficult for the mentor to remedy given that their mentorship 

contracts are usually for only one year. 

 

Government officials’ understanding of agriculture – One mentor indicated that some officials 

from the Department do not understand the practical part of agriculture, but rather that their 

knowledge is mostly based on theory. This runs the risk of having them not consider the same 

aspects that a farmer would when making decisions.  

 

RADP funding – There are two main issues that are alarming to the mentors regarding the 

funding associated with the RADP, namely the gap in time between tranches, and beneficiaries 

requesting and buying unnecessary items. Mentors mentioned that the time the beneficiaries 

have to wait between tranches delays the process of production. This is exacerbated by the fact 

that some beneficiaries insist on buying items that are not required for improving production. 

The researcher also observed that on one of the farms, the beneficiaries started by building 

office spaces and buying office materials before they were even operational. As one mentor 

said: 

“A farm is not a guesthouse or a hotel, it is a place to work. It is saddening to see that 

beneficiaries want to spend all their Recap funds in renovating their farm houses and 

turn them into luxury houses and the Department entertains that. Money should be 

invested in what will bring returns.”  

 

According to the findings of this study, mentors identify the following as their roles and 

responsibilities as mandated by DRDLR: implementation of RADP according to business 

plans, linking farmers to markets, empowering beneficiaries through technical skills transfer, 
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monitoring expenditure according to business plans and ensuring the sustainability of the 

farms. 

 

According to the key informants interviewed for the study, there were different strategies to 

advertise the mentorship programme. They were called to a meeting through their farming 

associations, contacted through the Department’s database, and advertised through local 

newspapers. Upon appointment of mentors, both the mentor and the beneficiary needed to sign 

legal contracts, in particular the “RADP grant and skills development schedule of standard 

terms and conditions: Mentorship agreement”.  

 

5. CONCLUSION AND RECOMMENDATIONS 
 

Mentorship remains a vital practice to be considered in capacitating land reform beneficiaries 

according to their needs and skills, such as farm and/ or business management, and technical 

knowledge. According to the mentors interviewed, a mentor should be someone who is eager 

to transform beneficiaries to be better farmers, and who has an up-to-date knowledge of 

agricultural technology and skills. Beneficiaries also need to promote a healthy relationship 

between themselves and the mentors by availing themselves and being willing to learn and 

cooperate. Even though there were mostly positive responses from the beneficiaries, some were 

unsatisfied with their mentors. They were concerned by the non-effectiveness of mentors in 

their lives since some mentors do not understand their roles and responsibilities. Although 

some were not satisfied by their mentors, this does not mean that they do not need them, but 

rather need good mentors who will understand their needs. It is recommended that the funds 

should be made available for mentors to have an agreement of not less than two years, but 

preferably three to five years in a single project. 
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ABSTRACT 

 

Livestock is a critical asset for many rural poor, however, the current climate crisis is affecting 

livestock farmers. A cross-sectional household survey was conducted in order to assess the 

farmers’ perceptions of climate change, and its impact on production and adaptation 

responses. Using a multistage sampling procedure, a total of 142 smallholder livestock farmers 

were selected from 18 villages across the study area. Descriptive and inferential statistical 

tools were used and the observed results showed that there has been a perceived drastic decline 

in rainfall in the area over the last 25 years. Some of the perceived impacts were poor 

vegetation and limited grazing, scarcity of water resources, decreased livestock growth rate, 

weight, milk production and reproduction rates. Adaptation responses were limited as the 

results showed that the only response measures taken amongst the many options available were 

changing grazing routes, increasing grazing distances, destocking, water harvesting and 

storage, and increased dependence on social welfare. An examination of farmers’ perceptions 

of their adopted responses showed that none of the response measures were perceived as 

significantly effective. The lack of effective response to the climate change crisis is a cause for 

concern, as the livestock industry is endemic to the region and sustains families and entire 

communities. 

 

Keywords: Drought, Effectiveness, Perception, Risks 

 

1. INTRODUCTION 

 

Climate change has been described as the “long-term change of the earth’s climate including 

changes in temperature, precipitation, and wind patterns over a period of several decades or 

longer” (Leiserowitz et al, 2014:6). The International Fund for Agricultural Development 

(IFAD, 2014) has predicted an increased occurrence of extreme weather events with extensive 

destruction of agricultural lands. This will have major implications for those whose livelihoods 

are dependent on farming. Livestock is a critical asset for the rural poor as it fulfils diverse 

economic, social and threat management functions (Calvosa, Chuluunbaatar & Fara, 2010). 

The eroding force of climate change is a threat to livelihoods and simultaneously affects 

smallholder farmers’ capacities to cope or adapt with its associated crises (Action Contre La 

Faim (ACF), 2013). For instance, resource-poor households, whose major assets are livestock, 

could lapse into poverty due to livestock losses (IFAD, 2009) arising from loss of grazing land 
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that could lead to reduction in milk, meat and wool production (Calvosa et al, 2010). The 

literature identifies some of the challenges that could arise, including heat stress, the spread of 

pests and diseases and loss of vegetation, all of which could compromise rural livelihoods and 

propel them further into impoverishment (Turpie & Visser, 2013). Though depicted as an 

alarming situation particularly for the smallholder category of farmers, it is critical to recognise 

their individual perception of the changing climate as it could indeed influence their adaptation 

responses.  

 

Perception can be defined as the process by which organisms interpret and organise sensation 

to produce a meaningful experience of the world (Lindsay & Norman, 1977; Ndamani & 

Watanabe, 2015; Pickens, 2005). According to Ofuoku (2011), it is anticipated that a man’s 

reaction to protect his well-being and future is based on his perception and interpretation of 

climate change. Although such perception and interpretation could differ substantially from 

reality (Pickens, 2005), they must be put into consideration to address socio-economic 

challenges (Kusakari et al, 2014; Ndamani & Watanabe, 2015). Perception is thus a critical 

concept that has been observed to influence farmers’ coping and adaptation responses to 

climate change (Gbetibouo, 2009; Molua, 2014; Mustapha et al, 2013). For example, 

inconsistencies between farmers’ perceptions and observed climate trends could lead to 

suboptimal or counterproductive adaptations (Kassie et al, 2013).  

 

Appropriate coping and adaptation choices are limited, with most farming communities able to 

make use of only provisional coping or adaptation mechanisms to moderate the effects of 

climate change (Otieno & Muchapondwa, 2016; Wiid & Ziervogel, 2012). The limited 

responses are a perpetual challenge, as no farming population is immune to the impacts of 

climate change. It is thus critical to understand the impacts, know the response capacities, and 

assess the effectiveness of the response measures in dealing with the current climate crisis. A 

brief by IFAD (2014) described how climate debates often overlook the effects of climate change in 

terms of economic and financial opportunities for smallholder farmers. According to the report, 

there are many opportunities where farmers can capitalise on learning to adapt to the changing 

climate.  

 

Despite worldwide coverage of climate change impact, there is inter- and intra-sectoral 

variation in vulnerability depending on location, adaptive capacity and other socio-economic 

and environmental factors (Belay & Sugulle, 2011). This draws critical attention to the need 

for more comprehensive climate risk impact and adaptation assessments at every possible level. 

In view of this statement, this study is expected to answer the following key questions:  

1. What are the perceptions of livestock smallholder farmers to climate change?  

2. How do smallholder farmers perceive the impacts of climate change on livestock 

production? 

3. What are the smallholder farmers’ coping and adaptation responses to climate change? 

4. How do the smallholder farmers perceive the effectiveness of such response measures?  

 

2. RESEARCH METHODOLOGY 

 

A sample of 142 smallholder farmers practising livestock production in 18 villages were 

interviewed using a cross-sectional household survey. The villages were selected from 

Willowvale, Elliotdale and Idutywa in Mbahashe Local Municipality. Willowvale: Ngxakaxa 

Sheshegu and Ngxakaxa Phesheya kwe dip (Ward 2); Gwadana Ngaphantsi and Gwadana 

Phezulu (Ward 3). Elliotdale: Keti Cimakala and Keti Lalini (Ward 31), Nqadu Phezulu and 
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Nqadu Kumaya (Ward 11); Ematolweni and Ntlabane (Ward 25); Nxanxashe and Kwesika 

Gosani (Ward 30); Khasa and Fameli (Ward 13). Idutywa: Mbanyana and Ntlanyane 

Kulombombo (Ward 16); Ntlonyane Kulophungla and Ezithenjini (Ward 26). Simple random 

sampling was used to select the wards and villages, while a snowball sampling approach was 

used to select the farming households. 

 

Simple descriptive statistical tools were used to describe respondents’ socio-economic 

characteristics and represent their perceptions of temperature and rainfall changes. Mean scores 

were used, following Farauta et al (2011), to analyse and describe the severity of climate 

change-induced risks, classified on a three-point Likert scale as ‘very severe’ = 3, ‘severe’ = 2, 

and ‘not severe’ = 1. A computation of individual and overall mean scores was done. Risks 

with a mean score equal to or greater than (≥) 2.0 were considered very severe while those with 

a mean score less than (<) 2.0 were considered not severe in the study area. Mean scores were 

also used to analyse and describe the extent of climate change’s impact on respondents’ 

agricultural productivity, classified on a five-point Likert scale as ‘to a very great extent’ = 5, 

‘to a great extent’ = 4, ‘to some extent’ = 3, ‘to a little extent’ = 2, and ‘to no extent’ = 1. A 

computation of individual and overall mean scores was done. Impacts with a mean score equal 

to or greater than (≥) 3.0 were considered as affecting the respondents to a very large extent, 

while impacts with a mean score of less than (<) 3.0 were considered as affecting respondents 

to a minimal extent. Mean scores were also used to analyse and describe results of the 

assessment of smallholder farmers’ perceptions of the effectiveness of their adopted response 

measures, classified on a three-point Likert scale as ‘very effective’ = 3, ‘effective’ = 2, and 

‘not effective’ = 1. A computation of individual and overall mean scores was done. Adaptation 

response measures with a mean score equal to or greater than (≥) 2.0 were considered effective 

measures, while those with a mean score less than (<) 2.0 were considered not effective. Cluster 

analysis was conducted to generate clusters based on the similarity of responses of participants 

to all items provided in the perceptions of participants to the impact of climate change on their 

production activities. This analysis was carried out using the statistical programme, STATA/SE 

version 15. 

 

3. RESULTS 
 

Respondents’ mean age was 59.01 (SD=14.10) years, they had on average of 18.2 (SD=11.61) 

years’ experience as livestock farmers, and the majority (66.2%) had either primary school 

level or no formal education.  

 

3.1 Perception of temperature and rainfall changes in the last 25 years, climate change 

induced risks and levels of severity 

 

The majority of the respondents (86.62%) perceived that there had been changes in 

temperatures. A total of 91.55% had perceived a decrease in rainfall intensity compared to 20 

to 30 years ago. The majority (99%; x̅ =2.73) viewed drought as the most challenging 

phenomenon, followed by fire outbreaks (70%; x̅ =1.61), heat waves (69%; x̅ = 1.53) and wind 

speed (58%; x̅ =1.25).  

 

3.2 Perceived impact of climate change on agricultural productivity 

 

In addition to observed climate change-induced risks, livestock farmers had observed various 

impacts on their livestock production. This is as follows: decreased livestock growth rate (x̅ = 
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4.06), decreased livestock weight (x̅ = 3.55), and decreased milk production (x̅ = 3.36) (Table 

1).  

3.3 Adaptation responses and perceived effectiveness of adopted response measures 

 

Adaptation responses were limited to changing grazing routes (x̅ = 1.83), increasing grazing 

distances (x̅ = 1.59), destocking (x̅ = 1.56), water harvesting and storage (x̅ = 1.98), and 

increased dependence on social welfare (x̅ = 1.74). None of these were perceived as effective 

response measures to the climate change stresses in the region (Table 2). 

 

Table 1: Perceptions of the impact of climate change on livestock production (n=142) 

 

Perception of climate 

change impact on 

livestock production 

Livestock 

farmers 

(%) 

To no 

extent 

(%) 

To a 

little 

extent 

(%) 

To 

some 

extent 

(%) 

To a 

great 

extent 

(%) 

To a very 

great 

extent 

(%) 

 

Mean 

score 

Growth rate of livestock 

has decreased 

100 6 4 23 18 49 4.06* 

Milk production rate has 

decreased 

100 13 12 21 40 14 3.36* 

There is an increase in 

pest occurrence 

100 3 32 21 23 21 3.31* 

There is an increase in 

disease occurrence 

100 4 20 24 28 24 3.54* 

Reproduction rates of 

livestock have been 

reduced 

100 8 27 24 25 16 3.19* 

Poor vegetation for 

livestock feeding has 

increased 

100 4 6 23 35 32 3.10* 

Grazing lands for 

livestock have become 

limited 

100 8 5 14 25 48 4.07* 

There have been 

decreases in livestock 

weight 

100 3 17 28 32 20 3.55* 

There have been 

increases in livestock 

deaths 

100 6 22 38 22 12 3.16* 

There is a scarcity of 

water resources 

100 2 5 8 23 62 4.50* 

Loss of farm income or 

earnings 

100 14 15 26 27 18 3.22* 

* Significant impact if mean score is ≥ 2 

 

Source: Field survey, 2016 
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Table 2: Adaptation responses and their perceived effectiveness (n = 142) 

 

Self-adopted adaptation 

responses 

Livestock 

farmers 

(%) 

No 

(%) 

Yes 

(%) 

Mean score 

of perceived 

effectiveness  
  Not 

effective 

Effective Very 

effective 

 

Using improved animal breeds 100 71 1 20 8 0.65 

Dietary change for livestock 100 70 7 15 8 0.60 

Dipping of livestock in liquid 

treatments  

100 74 3 15 8 0.59 

Using dose treatments  100 73 2 15 10 0.61 

Vaccination of livestock 100 76 1 14 9 0.56 

Increased use of veterinary 

services  

100 89 2 6 3 0.23 

Making arrangements for 

supplementary feeding in 

cases of poor vegetation for 

grazing  

100 70 6 13 9 0.59 

Practicing mixed livestock 

farming system (stall fed and 

grazing) 

100 87 6 5 2 0.23 

Practicing cross breeding of 

local breeds 

100 82 2 14 2 0.37 

Construction of shade to 

reduce heat 

100 56 4 23 17 0.99 

Water harvesting and storage 100 20 4 34 42 1.98 

Storage of grasses (silage) 100 83 4 8 5 0.35 

Changing of grazing routes 100 19 11 37 32 1.83 

Increasing grazing distances 100 25 13 39 23 1.59 

Diversifying sources of 

income 

100 79 8 8 4 0.36 

Destocking 100 23 21 32 23 1.56 

Switching to another agro 

enterprise 

100 92 1 6 1 0.15 

Dependent on social welfare 100 25 8 35 32 1.74 

Use of insurance 100 98 1 1 0 0.02 

Selling assets 100 94 4 3 0 0.09 

* Significant perceived effectiveness if mean score is ≥ 2 

 

Source: Field survey, 2016 

 

3.4 Cluster analysis 

 

A ward’s hierarchical cluster analysis was carried out. The simulation process of the cluster 

analysis allocated the respondents to four clusters and this allocation process identified the 

frequency of respondent occurrence in each cluster (Table 3). Following Köbrich, Rehman and 
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Khan’s (2003) interpretation of the Dendogram, an elbow test verified the ideal number of 

clusters for the successive clustering method to be n = 4 (Figure 1), which was consistent with 

the interpretation of the Dendogram (Burns & Burns, 2008). G1-G10 in the Dendogram 

represents the boundary point for each of the clusters generated using each item on the Likert 

scale for the perceptions of the impact of climate change on poultry production. The 

Dendogram was generated by the items fed into the cluster analysis model.  

 

Table 3: Frequencies and percentages of respondents in the four clusters 
 

  

 

 

 

 

 

Source: Field Survey, 2016 

 

 

 
Figure 1: Dendogram for perceived impact of climate change on livestock production 

Source: Field Survey, 2016 

 

Further analysis was conducted in generating mean scores for all items in the four clusters 

(Table 4).  

 

Cluster 1 – Water scarcity for livestock production had the highest mean score (x̅ = 3.81). This 

indicated the severity of lack of access to water as the most perceived impact of climate change 

conditions by respondents in this cluster.   

 

Cluster 2 – Perceived increase in the scarcity of water for production activities also had the 

highest mean score (x̅ = 4.29) indicating that it was the most severe impact for livestock farmers 

in this category. The perception level of the impact of scarcity of water on livestock production 

for this cluster was also found to be significantly higher than the perception level of respondents 

in the first cluster (x̅ = 3.81). This could indicate that respondents in the second cluster were 

faced with higher constraints associated with scarcity of water than respondents in the first 

cluster. 

 

Clusters Frequency Percentage 

1 31 21.83 

2 24 16.90 

3 65 45.77 

4 22 15.50 
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Cluster 3 - Scarcity of water for production had the highest mean score (x̅ = 4.68) in the third 

cluster which was found to be significantly higher than the perception of respondents to the 

impact of water scarcity on livestock production activities in clusters one (x̅ = 3.81) and two 

(x̅ = 4.29). This further indicates that they may be faced with greater threats of water scarcity 

than respondents in the first two clusters.  

 

Cluster 4 – Water scarcity, grazing lands for livestock becoming increasingly limited, and 

increased disease occurrence had the highest mean scores (x̅ = 4.95) in this cluster and were 

perceived by respondents in this group as the most severe impacts on production. All perceived 

items in this cluster had mean scores above 4.00 which were found to be significantly higher 

than the mean scores of items in the first three clusters, indicating that respondents in this group 

perceived all the listed impacts as more severe on their production activities than respondents 

in the other three clusters.    

 

Table 4: Generated mean scores for all items in the four clusters 
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Affected by 

water 

scarcity 

1 3.35 2.94 2.13 2.65 1.84 2.77 3.06 2.48 2.32 3.81 2.26 

Highly 

affected by 

water 

scarcity 

2 3.25 2.38 2.63 2.96 3.54 3.75 3.46 3.63 3.33 4.29 2.88 

More highly 

affected by 

water 

scarcity 

3 4.49 3.55 3.66 3.75 3.32 4.31 4.52 3.72 3.18 4.68 3.48 

Most highly 

affected by 

water 

scarcity 

4 4.80 4.55 4.85 4.95 4.35 4.60 4.95 4.55 4.15 4.95 4.35 

Source: Field survey, 2016 

 

4. DISCUSSION 
 

The profound impacts of climate change perceived by smallholder livestock farmers in the 

study area were decreased livestock growth rate, decreased livestock weight, decreased milk 

production, decreased reproduction rates, increased pest and disease occurrences, increased 

poor vegetation and limited grazing land (veld), scarcity of water resources, increased livestock 

deaths, and loss of farm income earnings (Table 1). Similar findings were reported in Southern 

Malawi by Nkomwa et al (2014) in their study on indigenous knowledge systems and climate 

change adaptation strategies in agriculture. The current findings were also similar to those of 
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Mpandeli, Nesamvuni and Maponya (2015) in their study on adapting to the impacts of drought 

by smallholder farmers in Sekhukhune District in the Limpopo Province, South Africa.  

 

Sejian et al (2016) emphasised climate change-triggered heat stress in livestock as the precursor 

to reduced quality and quantity of meat and milk production. Specific effects observed include 

reduction in the daily average weight gain, body mass and conditions of the livestock, with 

reduced fat and lactose, and increased acidic contents in milk produced. Reproduction 

inefficiencies, however, result from heat stress affecting spermatocytes production in males 

and ovarian function and embryonic development in female livestock (Naqvi et al, 2012; Sejian 

et al, 2016). Shongwe (2013) observed that incursion of alien species is highly conceivable 

with climate change which promulgates the occurrence and intensity of livestock pests and 

diseases. There are strong reasons to believe that certain pests/ macro-parasites and vector-

borne diseases will be capable of invading new regions which will increasingly become 

extremely challenging for efficient and profitable livestock production (Calvosa et al, 2010; 

Newton, Johnson & Gregory, 2011). 

 

Scarcity of water resources (drought) (x̅ = 4.50) and limited grazing lands (x̅ = 4.07) are clearly 

perceived as overwhelming problems faced by the livestock farmers in the study area. Due to 

the drying up of available streams, brooks and rivers, most livestock herders are compelled to 

travel long distances in search of water, and livestock frequently drink from dirty water, a 

potential source of water-borne diseases. There are reported cases of conflicts among herdsmen 

and communities over water usage. Furthermore, the drying and burning of grasslands has 

resulted in limited grazing lands and a shortage of quality grasses to feed livestock, leading to 

increased livestock weight loss and, in some instances, death.  

 

Findings revealed that adaptation responses were mostly limited to changing of grazing routes, 

increasing grazing distances, destocking, water harvesting and storage, and dependence on 

social welfare (Table 1). Some of these adaptation responses were also observed by Taruvinga, 

Visser and Zhou (2016) in their study on determinants of rural farmers’ adoption of climate 

change adaptation strategies in the Amathole District Municipality of the Eastern Cape 

Province. According to those researchers, existing livestock adaptation measures are limited 

and are carried out by only a small number of farmers. Moreover, Turner, McPeak and 

Ayantunde (2014), as well as Speranza (2010), argued that short-distance mobility, which is 

critical to agro-pastoral coping and adaptation mechanisms, is becoming a difficult adaptation 

measure due to prevailing socio-political conditions in various communities.  

 

Destocking (mentioned by 55% as an effective response) is also an adaptation measure used in 

the study area. It is seen by a number of agro-pastoralists as a major type of insurance and 

defence mechanism (Mpandeli et al, 2015). Mpandeli et al (2015) noted that destocking is a 

means used by some smallholder farmers during periods of uncertainty. This suggests that 

farmers may not necessarily want to sell their livestock, but are forced to do so as a means of 

coping with climatic shocks such as drought. Speranza (2010) also indicated that destocking 

during harsh climatic conditions is primarily a precautionary strategy for the majority of 

livestock keepers and that the market prices during these times are usually lower, ultimately 

decreasing rather than increasing households’ asset base. The fact that farmers feel compelled 

to sell their livestock during times of drought indicates that farmers in these communities are 

bearing the brunt of climate change impacts. 

 

https://urldefense.proofpoint.com/v2/url?u=http-3A__dx.doi.org_10.17159_2413-2D3221_2019_v47n1a485&d=DwMFAg&c=vTCSeBKl9YZZHWJzz-zQUQ&r=2O1irMqrdumXAIE9PdSLREhTXj5iyPGEywcz8I6zQwI&m=niwmmhX1mCI8GpeJjK8D7j-v09hQgXHBu3LsS3Opojw&s=98o8gy8B6ly02TS5WoJvLScIQPXENi4ceK3R3c9Iu9c&e=


S. Afr. J. Agric. Ext.               Popoola, Monde, 

Vol. 47 No. 2, 2019: 46 - 57             Yusuf 

http://dx.doi.org/10.17159/2413-3221/2019/v47n2a502                    (License: CC BY 4.0) 

 

54 

 

The majority of the respondents also perceived that the effectiveness of their adopted responses 

were insignificant. Climate change adaptation may well be beyond what an individual farmer 

can adequately respond to, and institutional support in this case becomes crucial. An example 

of such institutional support may be seen in the case of Uganda, where continuous drought was 

addressed through an all-inclusive stakeholders’ forum that led to the construction of valley 

dams and the provision of tanks (water reservoirs) by the government (Lim et al, 2005). 

Likewise, the intervention of the Ethiopian government led to the development of a 

comprehensive Famine Early Warning System (FEWS) to improve the coping and adaptation 

capacities of the rural farming population. Zougmoré et al (2016) stated that the capacity of a 

community to adapt to climate change and its associated risks is dependent on available 

economic assets, geographical location, information, technologies, infrastructures, institutions 

and networks.  

 

Rural communities can only achieve very little in effectively adapting to climatic shocks which 

again emphasises the need to pool potential external support systems that can aid in sustaining 

livestock production in the region. One such critical support system is the agricultural extension 

institution. A very significant responsibility of the extension system is to provide awareness of 

and capacity building trainings on contemporary technologies developed through research 

efforts to boost climate change resilience and adaptive capacities (Khatam, Muhammad & 

Ashraf, 2013). Furthermore, the Global Alliance for Climate-Smart Agriculture (GACSA) 

states that extension providers can contribute to mitigation efforts by strengthening farmer 

groups and rural organisations. Rural advisers can also facilitate engagements with new types 

of institutions related to climate change, such as insurance companies, humanitarian agencies 

and meteorological services (GACSA, 2016). 

 

5. CONCLUSION AND RECOMMENDATIONS 
 

Findings from this study revealed that smallholder livestock farmers in the study area perceived 

decreased livestock growth rates, decreased livestock weight, low milk production, poor 

reproduction rates, increased pest and disease occurrences, poor vegetation, livestock deaths, 

and loss of farm income earnings as major impacts of climate change on their production 

activities. The area is faced with drought which has led to intense water scarcity and the drying 

of available grazing lands. Identified adaptation responses are mainly limited to changing 

grazing routes, increasing grazing distances, destocking, water harvesting and storage, and 

dependence on social welfare; all of which are perceived by the livestock farmers as 

insufficiently effective to deal with the current climatic stresses. 

 

There is a need to buffer the individual adaptation capacities of smallholder livestock farmers 

in rural communities through the implementation of adaptation schemes for rural livestock 

sustainability. Government climate change response policy and systems need to be invigorated 

at the local level and to target resource-poor smallholder livestock farmers. Institutional support 

is needed to mitigate climate change as climate effects are beyond the capacity of smallholder 

farmers working alone. In addition, farmers should also be motivated to join available 

production, marketing and other service-oriented cooperative groups geared towards 

combating climate change challenges in rural communities. 
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ABSTRACT 

 

Agricultural mechanisation has received increased interest during the last decade for the 

development of agriculture in African countries. One of the challenges of mechanisation in 

farming is the high cost associated with the procurement and maintenance of tractors and 

implements. Therefore, a mechanisation programme to assist with the development of 

emerging farmers in the country was established. The study was undertaken to determine the 

effective implementation of the mechanisation programme from the perspectives of farmers 

and extension officers. The study aimed to investigate whether the programme has assisted 

with the development of emerging farmers and whether the current implements in centres are 

suitable for the various commodities produced per area. To meet the objectives of this study, 

structured questionnaires were administered to participants and interviews were conducted 

with stakeholders in management positions. The findings revealed that the efficiency of the 

mechanisation programme can be improved upon, as farmers highlighted challenges that 

included access to mechanisation centres, the correct type and availability of implements. 

Nevertheless, the mechanisation programme has had a positive impact on the development of 

emerging farmers, and they feel that if issues are addressed, the programme could be even 

more beneficial in ensuring that recipients of the programme reap maximum benefits. 

 

Keywords: Emerging farmers, Extension, Mechanisation  

 

1. INTRODUCTION 

 

Mechanisation is a key component in increasing agricultural crop production and enhancing 

food security, especially in developing countries (Mrema, Soni & Rolle, 2014). Various 

benefits exist through implementing mechanisation in agricultural production. These benefits 

include increased production, efficiency of labour and yields, lower unit costs, and enhanced 

agricultural techniques. It may also lead to commercial agriculture where it could contribute to 

improved land utilisation and subsequent increases in farm income (Sims, Hilmi & Kienzle, 

2016). This can be achieved through timeous planting, pest and weed control, accurate 

application of fertilizer, and harvesting (Rai et al, 2011). In addition, mechanisation can add to 

the growth of value adding in agriculture, as it can be utilised for processing, marketing 

undertakings, as well as transport of produce after harvesting (Sims et al, 2016). The use of 

sustainable agricultural mechanisation can also play a role in conserving resources, as farmers 

are now able to employ conservation agricultural practices with the availability of tractors and 

implements. 
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South Africa has a diverse agricultural sector, where commercial farmers flourish within their 

farming operations, yet in another sector, which includes smallholders, farms are still in the 

developing stage and growing in order to run sustainable farming businesses. Agriculture plays 

a vital role in the economy of South Africa and also contributes to job creation, land reform 

and rural development, decreasing poverty, and increasing food security in the country. A study 

conducted in 2003 showed that South Africa has over 325 000 tractors, where ownership of 

these tractors consisted of over 80% commercial farmers (Simalenga, Joubert & Hanekom, 

2003). Furthermore, 77% of potentially arable land suitable for farming is currently under 

production and the optimisation of agricultural mechanisation can play a vital role to expand 

this area and also to increase the use of existing agricultural land (Houmy et al, 2013). 

Emerging farmers can definitely benefit by the incorporation of mechanisation in their farming 

activities and it can attribute to many benefits as previously discussed. The increase in 

productivity is one of these benefits and can be achieved by timeous planting, pest and weed 

control, accurate application of fertilizer, and harvesting (Rai et al, 2011). Some of the 

challenges that exist with implementation of mechanisation in developing countries also affects 

farmers in South Africa. The main challenge is the availability of funding to invest in 

mechanisation, as well as a lack of skill. 

 

Through these challenges, the importance of the concept of mechanising agriculture has been 

recognised by the South African government in the development of smallholder production, 

and the Department of Agriculture, Forestry and Fisheries (DAFF) has initiated a 

mechanisation programme to assist emerging farmers. The development of emerging farmers 

is important to assist in reducing poverty and contributing to food security and the emerging 

farmer sector in our country is critical in terms of human welfare, job creation and political 

stability (Delgado et al., 2001). This is why the South African government has been spending 

a substantial amount of its budget towards supporting emerging farmer development (Moloi, 

2010). Originally launched in 2010/11, the project was initially only implemented in a few 

provinces. The official launch of the programme in the Western Cape took place in 2013 

(DAFF, 2013).  

 

The effectiveness of the implementation of mechanisation programmes in the country has 

become an issue throughout the country. The perception of its implementation from farmers, 

extension officers and management was investigated in different districts in the Western Cape 

to ascertain whether the mechanisation programme is effective and has assisted with the 

development of emerging farmers. Furthermore, the study aimed to determine whether the 

implementation of the mechanisation programme has assisted with the development of 

emerging farmers. It also aimed to determine if the current implements in mechanisation 

centres are suitable for agricultural production for the various commodities produced per area. 

 

2. METHODOLOGY 

 

The area of research chosen was the Overberg and Eden Districts of the Western Cape 

Province. Both these districts have rich agricultural sectors that contribute to the respective 

district’s gross domestic product (GDP), where agriculture contributes 11.2% to Overberg’s 

GDP (Western Cape Government (WCG), 2015a) and 6.2% to Eden’s GDP (WCG, 2015b). A 

mixed-method research design was incorporated for the study that consists of both qualitative 

and quantitative research and analysis. Structured questionnaires were designed for emerging 

farmers in the Overberg and Eden districts that make use of mechanisation as part of their 
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farming enterprises. Additionally, extension officers that work closely with emerging farmers 

in the entire Western Cape Province were recruited to complete questionnaires. As part of the 

qualitative portion of the study, interviews were conducted with district managers for the 

Overberg and Eden Districts, as well as management for some of the mechanisation centres to 

gather information from these individuals and their perspectives with regards to the 

implementation of the mechanisation programme. 

The questionnaires administered to farmers gave an indication of their perception with regards 

to the mechanisation programme, and impacts on their farming businesses. The questionnaires 

administered to extension officers allowed triangulation of data collected from the farmers. 

Extension officers work closely with the farmers and may be able to supply additional 

information regarding mechanisation in the emerging farmer sector, which may be 

unintentionally omitted by the farmers, as well as providing a different perspective in relation 

to the mechanisation programme implementation. A sample of 31 farmers was selected to 

complete questionnaires, while 30 extension officers were consulted for the study. The district 

managers and two managers from the mechanisation centres were interviewed as part of the 

study and their responses are included in the discussion of the results.  

 

3. RESULTS AND DISCUSSION 

 

3.1 Demographics 

 

Of the 31 farmers that took part in the study, 16% were female, while 84% of the farmers were 

male. This is synonymous of farming in South Africa, where agriculture is predominantly male 

orientated. Figure 1 portrays the range in age of the various farmers. It must be noted that of 

the 31 farmers that took part in the study, the majority of the farmers (71% or 23 farmers in 

total) were over the age of 40. This is rather concerning as the involvement of youth in 

agriculture is key to ensuring growth in the economy, job creation and contribution to food 

security. Brown (2012) stated that youth are the future of the agricultural sector due to the rapid 

growth of the world population and the waning in agricultural productivity paired with the 

increased migration to urban areas.  

 

 
Figure 1: Number of farmers in respective age groups  

 

With regards to the level of education of the farmer participants, 45.2% of the farmers had 

gained matric or higher qualifications, where 19.4% matriculated, 9.7% completed a national 

certificate, and 16.1% have other tertiary qualifications. As farming productively has various 

aspects that need to be taken into consideration, such as financial, technical and social facets, 
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the fact that the majority of these farmers have some form of an educational background will 

contribute to a better understanding of innovations and developments with all issues relating to 

the agricultural sector. Farmers were asked to indicate their experience in farming, and as 

shown in Figure 2, the majority of farmers have more than 10 years’ experience. 

 
Figure 2: Farming experience of participants 

 

The main commodities produced by participating farmers in the Overberg and Eden Districts 

were cattle production (67.7%), sheep production (51.6%), vegetable production (25.8%), and 

grain production (32.3%). Emerging farmers in the two districts have various land tenure 

arrangements as shown in Table 1, but only 32.2% of farmers own their farming land. The rest 

of the farmers have to access farming land through private or municipal leases, have access to 

commonage land, or were assisted by government and awarded with land from the Proactive 

Land Acquisition Strategy (PLAS) or Financial Assistance Land (FALA). 

 

Table 2: Land tenure arrangements of farmers 

 

 
 

The gender of the 30 extension officers that took part in the study was 63.3% male and 36.7% 

female and indicates that, where in previous years mainly male extension officers were 

appointed, females now also show interest in the field of extension and are employed by 

government institutions. The extension officers’ ages were as follows: 3.3% were 20-30 years; 

43.3% were 31-40 years; 40% were 41-50 years, and 13.3% were older than 50 years. This also 

links to the extension experience of the participants as indicated in Table 2, where 24 extension 

officers specified that they have seven or more years’ experience in providing extension advice. 
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Table 3: Number of years of extension experience of extension officers 

 

 
 

The extension officers also indicated that they provide extension advice to farmers in various 

commodities within the Western Cape Province, which included grain and pastures, livestock 

(cattle, sheep, pigs, goats and poultry), vegetables, fruit, viticulture, fynbos, honey bush tea 

and bees. 

 

3.2 Role of the mechanisation programme in the development of emerging farmers 

 

Farmers indicated that 83.9% of them make use of implements as part of their farming 

enterprises, and Figure 3 shows the different types of implements that are utilised by these 

farmers. This information corresponds to the answers provided by extension officers, where 

93.3% of them indicated that their farmers used implements. With regards to ownership of 

implements, the farmers indicated that only 51.6% of them owned the implements they use, 

and it also parallels the sentiments of extension officers regarding farmers owning implements, 

where 46.7% indicated that their farmers owned implements. These results showed that many 

farmers lack the mechanisation needed to farm and shows that the emerging farmers have a 

need for assistance with regards to mechanisation. 

 

 
Figure 3: Implements used by farmers  

 

Farmers indicated that they gained implements by hiring them from private companies or other 

farmers, using contractors or using implements supplied by the mechanisation programme at 

mechanisation centres. The mechanisation programme was implemented to address the need 

for mechanisation for emerging farmers in the country. When farmers were asked if the 

mechanisation programme has assisted them with the development of their farming businesses, 

45% indicated yes, 43% said no, while 13% opted not to answer the question as mechanisation 

centres were not available in their area. When the question was posed to extension officers 
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regarding the effectiveness of the mechanisation for farmers in their respective areas, 54% said 

it was effective, while 43% said it was not. An additional 3% of extension officers did not have 

mechanisation centres in their area. 

 

With regards to markets, only 18% of the farmers sell their produce to informal markets. The 

rest of the farmers all have either local or formal markets in place to which they have been 

able to sell their produce. More than 90% of farmers indicated that they have a profitable 

farming business. Of the farmers who were profitable, 69.6% reinvested profits in their 

farming enterprises, as can be seen in Figure 4. This result gives an indication that emerging 

farmers are eager to see their agricultural enterprises grow and be sustainable in future, and 

can be an indication that there has been development within this farming sector. 

 

 
Figure 4: Expenditure of farmers’ profits 

 

Access to funding is one of the constraints that emerging farmers face that can also hamper the 

development in their farming enterprises (Senyolo et al, 2009). DAFF has launched many 

farmer support services to assist emerging farmers including the Comprehensive Agricultural 

Support Programme (CASP) (National Department of Agriculture (NDA), 2007). In the 

Western Cape Department of Agriculture (WCDoA), CASP was implemented through a 

commodity approach, and evaluations are done using Commodity Project Allocation 

Committees (CPACs). Farmers in the study were asked whether they have received any 

assistance from the WCDoA through the CPAC initiative, and 80.6% of farmers indicated that 

they have received governmental support through funding, while 19.4% did not receive any 

funding. Of the farmers that received funding, 52% indicated that the funding they have 

received has been for mechanisation aspects within their farming businesses. The funding for 

mechanisation included procurement of various implements, as well as funding for contractors, 

as pointed out in Figure 5. 
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Figure 5: Mechanisation assistance received through governmental funding 

 

This information shows that DAFF not only assisted emerging farmers with mechanisation 

through the mechanisation programme, but also through the CASP initiative. 

 

With regards to training, farmers were also asked to indicate whether they have received 

training to operate machinery. Only 18% indicated that they have received training, while a 

further 11% indicated that they have received formal training, but already knew how to operate 

machinery. Those who have received training named the WCDoA, commodity organisations 

such as GrainSA, and implements manufacturers as organisations providing training to them. 

Of the farmers that have not received any training, 85.7% indicated that they would be 

interested in receiving training to operate machinery. The fact that many of the farmers also 

have mentors provides another avenue by which the farmers can receive training. Mentors can 

provide farmers with training to operate machinery, as well as assisting farmers to fix or 

maintain their machinery. Extension officers also indicated that 45% of the farmers in their 

areas could operate machinery, while 40% mentioned that it was dependent on the experience 

of the farmer. Extension officers further indicated that the WCDoA could provide training for 

the farmers to operate machinery. With regards to suggestions for improving the 

implementation of mechanisation centres, many of the extension officers acknowledged that 

training should be provided to drivers or operators to specifically operate the implements 

available at these centres. Training can therefore also be seen as an aspect that could contribute 

to farmer development. 

 

3.3 Suitability of implements at mechanisation centres 

 

The implementation of mechanisation centres was initiated to assist emerging farmers to 

cultivate land, as many farmers did not have the necessary implements. This was mainly due 

to the high cost of procuring and maintaining implements and tractors, as well as economies 

of scale, as many farmers do not own enough land to make buying implements a viable 

decision. It is very important that the proper implements are available to these farmers as it 

can influence the production of their farming enterprises. Here the suitability of implements 

at the centres will be discussed by means of analysing data gathered during the study. 
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Of the farmers that were aware of the programme (29 farmers), only 31% indicated that the 

implements in the mechanisation centres are suitable or available when needed, while 53.3% 

of extension officers stated that the mechanisation centres were effective to assist farmers 

with their needs. Reasons for the participants’ answers with regards to the use of 

mechanisation centres are indicated in Figure 6. 

 

 
Figure 6: Reasons for why the use of mechanisation centres are not always effective 

 

It can be seen that farmers mainly indicate that the type or specifications of the implements 

they need were not available, with the majority of extension officers naming accessibility as 

the main reason for ineffectiveness regarding the mechanisation programme. It must be kept in 

mind that the farmers that took part in the study were only from the Overberg and Eden 

Districts, while the extension officers were from the entire Western Cape Province, thus a 

comprehensive view with regards to the effectivity of mechanisation in the entire province, or 

even the country, is lacking. 

 

There are 11 mechanisation projects in the Overberg District and 20 projects in the Eden 

District. Of the 11 projects in the Overberg District, four are mechanisation centres for the 

surrounding communities, while the remainder of the projects are individual emerging farmer 

projects that have received tractors or implements from the mechanisation programme. In the 

Eden District, eight projects are mechanisation centres and 12 are individual farming projects. 

It can be seen that there is a limited number of mechanisation centres in the two districts, 

compared to the number of farmers, which corresponds with the farmers’ observation of the 

inaccessibility and limited amount of implements available for use. Management indicated 

that there was a need for more suitable implements, especially implements used to practice 

conservation agriculture (CA) techniques, such as no-till or minimum-till planters for grain 

producers. These implements are very expensive and emerging farmers do not have access to 

them.  

 

It was furthermore indicated that the number of implements and its suitability for the various 

terrains and commodities are not always appropriate, but that those farmers who have access 

to the mechanisation centres have been able to increase productivity on their farms. Another 
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issue raised is that the implements in the area are not sufficient to supply for the needs of 

farmers. Many grain farmers have been impacted negatively due to harvest losses as a result 

of swatters and harvesters not being available timeously. The shortage of implements also 

impacts these farmers during the planting season. As the implements are expensive, these 

farmers are dependent on mechanisation centres or hiring contractors, the latter of which are 

not always reliable with regards to timeous planting or harvesting periods. Managers of 

mechanisation centres highlighted that the main issue is the lack of implements available to 

supply the needs of farmers in the surrounding community. 

 

Most of the centres had tractors available which the farmers can hire from the mechanisation 

centres. Other available implements include planters, ploughs, sprayers, fertilizer spreaders, 

and hammer mills. As previously mentioned, grain farmers in these areas indicated a need for 

minimum-till planters and other implements in order for them to practice CA techniques, which 

were also echoed my management. The conservation or increase of natural resources is 

imperative to ensure longevity in the agricultural sector, and the promotion of CA techniques 

to increase food production through sustainable farming techniques is at the forefront to 

achieving this (Corbeels et al, 2014). The three main principles to achieve CA are minimal soil 

disturbance, permanent soil cover, and crop rotation (Hobbs, 2007; Thierfelder, Mwila & 

Rusinamhodzi, 2013). In order for farmers in developing countries to adopt these techniques, 

more emphasis needs to be placed on the increase in production and productivity it can offer 

instead of a means of saving resources (Andersson & D’Souza, 2014). Emerging farmers in 

South Africa are also under pressure to introduce CA techniques into their farming practices, 

but it must be noted that these farmers, similar to other smallholder farmers in developing 

countries, have different socio-economic and agronomic situations that influence its 

implementation (Andersson & D’Souza, 2014).  

 

Extension officers that took part in the study were asked to indicate whether farmers in their 

areas utilise any CA techniques as part of their farming practices. A large number of these 

extension officers (73.3%) specified that the farmers they provide extension to do employ CA 

practices. The extension officers highlighted various techniques of CA which can be seen in 

Figure 7. One of the issues that limits the incorporation of CA techniques, especially minimum 

or no-till planting, is the availability of planters to the emerging farmers, as it is specialised and 

expensive. The extension officers indicated that the lack of availability of CA implements at 

the various mechanisation centres hampers emerging farmers to employ these practices. More 

than 63% of extension officers indicated that the proper implements were not available at the 

mechanisation centres to incorporate CA techniques through planting practices. This not only 

impacts the productivity yields of the emerging farmers, but also the conservation of natural 

resources, especially the fertility of soil and preservation of water availability. 
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Figure 7: CA practices employed by emerging farmers 

 

3.4 Perceived effectiveness of the mechanisation programme 
 

Overall, it was investigated whether the implementation of the mechanisation programme was 

effective from the perspective of farmers and extension officers. Many farmers felt it was a 

good programme that can assist emerging farmers as many do not have access to implements. 

The farmers who have access to mechanisation centres, however, also indicated that more 

suitable implements should be stationed at the mechanisation centres, that would correspond 

to the farmers’ needs with regards to the type of farming. Furthermore, a large number of 

farmers indicated that the mechanisation centres are not available in their areas and felt that it 

would significantly affect the productivity of the farmers in a positive manner if it were 

accessible in their areas. Extension officers mainly felt that the mechanisation programme was 

a good initiative, but at the same time also felt that there were issues that must be resolved to 

make its implementation more effective. The issues referred to by extension officials are 

mainly management issues, social conflicts within the communities, as well as the same issue 

raised by farmers, which was that the number of implements and its specifications were not 

sufficient or relevant to address the needs of the farmers in the districts.  

 

In order to make the mechanisation centres more effective, many farmers indicated that 

relevant implements should be available depending on the type of agricultural activities that 

are practised in the specific areas. Another factor that was raised by the majority of the farmers 

was that management of the centres should be improved and personnel should be properly 

trained. Finally, many farmers raised the issue that the mechanisation programme should be 

more widespread as several farmers did not have access to the benefits provided by the 

mechanisation centres due to its proximities.  

 

Extension officers mentioned that proper planning and management should be put in place and 

regulations should be drawn up and be adhered to during implementation of the mechanisation 

centres. Several of the extension officers also indicated that there was a lack of tractor and 

implement operators and training should be provided to ensure that implements are properly 

operated and available when needed. As the extension officers that took part in the study were 

from various districts in the Western Cape, many of them indicated that more mechanisation 

centres should be established, as many of the farmers they provide extension services to were 

unable to benefit from the existing mechanisation programme due to distance. Furthermore, 
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the extension officers also echoed the suggestions from farmers who indicated that more 

implements should be available, and that the implements should correspond to the various 

commodities produced in specific areas. A number of extension officers who practice in 

dryland grain areas further mentioned that CA implements should be made available to grain 

farmers, as it does not only impact the farmer’s productivity, but also assists with protection of 

resources. 

 

Moreover, farmers were asked what challenges they had in their farming enterprises before the 

implementation of the mechanisation programme. A number of farmers indicated that they had 

challenges with funding to expand their enterprises with regards to inputs and infrastructure, 

however, the majority indicated that the high costs of buying or even hiring of tractors or 

implements or making use of contractors was a major setback to develop and farm sustainably. 

When extension officers were questioned about the challenges that emerging farmers in their 

regions encountered, they indicated that the main issue was lack of resources. This challenge 

included insufficient land availability, the inability to utilise farming land to its potential due 

to a lack of implements to cultivate, as well as decreased profits due to planters and harvesters 

not being available during the optimum planting and harvesting periods. 

 

As indicated under the role of the mechanisation programme in the development of emerging 

farmers, 83.9% of farmers indicated that they use various types of implements including 

tractors, planters, plough and harvesters, while 93.3% of extension officers indicated that the 

farmers they serve also make use of implements. However, only approximately half of the 

farmers actually own implements and thus these emerging farmers require assistance to access 

implements. They indicated that they hire from private companies and other farmers, but those 

who have access to mechanisation centres make use of the implements supplied by these 

centres. It was highlighted that 93.5% of farmers and 96.7% of extension officials were aware 

of the mechanisation programme, even though a small percentage (31%) of farmers specified 

that implements were suitable and available if needed. About half (53.3%) of the extension 

officers indicated the same and the various reasons are indicated in Figure 6. 

 

Various mechanisation centres are available in the Overberg and Eden Districts, where 11 

projects are in the Overberg District and 20 projects are in the Eden District, with 12 

mechanisation centres shared between these two districts. This shows that there is still a lack 

of mechanisation centres to fulfil the needs of emerging farmers in these two districts with 

regards to implement availability as the number of emerging farmers in these areas exceed the 

available implements and the farmers are also unable to access centres because of distance. 

Managers, farmers and extension officers alike indicated that, except for availability, the 

suitability of implements must also be investigated as proper implements for particular 

cultivation practices are not always available.  

 

As previously mentioned, 45% of farmers indicated that the mechanisation programme aided 

their agricultural development, but many of the farmers that participated in the study indicated 

that they did not have access to the mechanisation centres. Furthermore, 54% of extension 

officers indicated that the mechanisation programme is effective, but also specified that the 

lack of mechanisation centres in many areas may be reflective of the low percentage 

encountered during the study, as many of the farmers for which they provide extension services 

to did not have access to the mechanisation centres. 
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4. CONCLUSION AND RECOMMENDATIONS 

 

4.1 Conclusion 

 

With regards to the effective implementation of the mechanisation programme, 93.5% of 

emerging farmers indicated that they were aware of the programme, and while the majority of 

the farmers feel that it is a good programme to assist them, they feel that the implementation 

of the mechanisation programme needs to be improved upon to be fully effective. The farmers 

felt that more mechanisation centres should be established to fulfil the needs of the farmers, as 

many of them do not have access to implements provided. The extension officers echoed this 

sentiment, as only 53.3% of them indicated that the mechanisation programme and its centres 

were effective to assist farmers in their respective areas.  

 

In terms of whether the implementation of the mechanisation programme has assisted with the 

development of emerging farmers, only 45,2% of the farmers indicated that the programme has 

helped in their farming enterprises. However, many of the farmers that took part in the study 

did not have direct access to the mechanisation centres, thus the outcome of this question may 

not be a true reflection of the actual impact the centres have had on the production of the 

farmers. In addition, 53.3% of extension officers indicated that the mechanisation centres have 

been able to address the challenge of mechanisation shortage in the emerging farmer sector. 

Thus, half of the extension officers feel that emerging farmer development has been positively 

impacted through the implementation of this programme. Another issue that was raised by both 

the farmers and extension officers is that a reason for the decreased effectiveness of the 

mechanisation programme is the availability and type of implements that are not suitable for 

the various commodities practised in the respective districts. The majority of farmers indicated 

that they do not feel that the implements are available or suitable when needed, and this finding 

may also have impacted the farmers’ previously low indication of the mechanisation 

programmes’ effectiveness. Extension officers also felt that the type, number and specifications 

of implements are not always met to address the need of the farmers.  

 

4.2 Recommendations 

 

It can be seen from the findings of this study that mechanisation has a considerable impact on 

the productivity of many emerging farmers in the agricultural sector. While the impact on those 

farmers who have access to mechanisation centres is mostly positive, it can also be seen that 

the implementation of the mechanisation programme has a few issues that need to be addressed. 

One of the issues that should be investigated in order to ensure better implementation of the 

programme is the distribution of proper and sufficient amounts of implements at the 

mechanisation centres. This can only be achieved if the farmers’ mechanisation needs specific 

to their location is taken into account by investigating the type of commodities being farmed 

and the number of farmers that require mechanisation. Farmers should be consulted before 

mechanisation centres are established or new implements are delivered to centres. Furthermore, 

proper policies should be put in place in order to lead implementing agencies and managers of 

mechanisation centres to ensure that no management related issues could negatively affect 

farmers and their practices. The employment of these measures could lead to more effective 

implementation of the mechanisation programme, which would ultimately result in an increase 

in the development of emerging farmers with regards to their agricultural enterprises.  
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ABSTRACT 

 

The objective of this research was to establish the role of agricultural extension in communal 

farmers’ market systems by looking at possible ways in which it could intervene and support 

communal farmers in the marketing of produce. The study was conducted in the area of 

Mhondoro-Mubaira, which is situated in Mashonaland West Province in Zimbabwe. The target 

population comprised of 150 communal farmers and 25 extension officers. Poor technology 

and an under-resourced extension department is one of the factors identified by the extension 

officers (84%) for poor extension delivery (p =<0.464). The communal farmers referred to in 

this study have a negative perception of government-led extension support, especially in the 

area of agricultural market support. About half (56%) of the farmers indicated that they do not 

receive any form of agricultural marketing extension support. The reasons for the poor ratings 

of government extension support by communal farmers include the following: they are hardly 

available (8.88%); they are not knowledgeable enough (13.02%); and they do not offer 

practical solutions (24.85%). Communal food production and food security could be 

significantly improved if farmers receive appropriate input, training and extension support. 

Market linkage from the extension department could effectively boost income from agriculture 

enterprises and upgrade communal farmers who come from the most vulnerable section of the 

country’s population. 

 

Keywords: Agricultural Extension Excellence Model (AEEM), Agritex, Communal farming, 

Extension, Market systems 

 

1. INTRODUCTION  

 

The objective of this research was to establish and examine the functions and roles of 

agricultural extension in communal farmers’ market systems. The study looked at possible 

ways in which extension could intervene and support farmers in marketing. According to 

Hoddinott and Skoufias (2003), agricultural extension (also known as agricultural advisory 

services) is crucial in promoting agricultural productivity, increasing food security, improving 

rural livelihoods, and promoting agriculture as an engine of pro-poor economic growth. 

According to Muchesa (2013), extension as a rural support service needs to meet the new 

challenges confronted in agriculture. These challenges include changes in the global food and 

agricultural system, agricultural marketing, food standards, growth in non-farm rural 

employment and agribusiness. This paper proposes the use of the Agricultural Excellence 
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Extension Model (AEEM) as a comprehensive support model to improve extension services, 

including agricultural marketing extension (Düvel, 2007; Muchesa, 2013). 

 

2. CONCEPTUAL FRAMEWORK  

 

2.1 Agricultural Extension Excellence Model (AEEM) 

 

According to Muchesa (2013), extension support to communal farmers is critical for 

agricultural development. The study uses the conceptual framework of the AEEM for 

programmed extension support. Agricultural extensionists and programme planners need 

theory to understand how to increase the likelihood that desired outcomes will be achieved. 

According to Düvel (2007), there is no one theory which is adequate to guide the creation, 

delivery and measurement of agricultural extension programmes. Therefore, the AEEM allows 

the selection of theories depending on the following: assessment of the situation; identification 

of the targeted population; understanding the behaviour to be addressed or changed; and the 

determination of outcomes that are strategic, measurable, achievable, relevant and timely.  

 

The AEEM is a model which addresses the lack of information about the clientele, who are the 

farmers, by the creation of a database or by profiling farmers and corporations in terms of 

mainline, programmed extension activities. Thus, profiling a farmer will help to ascertain 

sustainable livelihoods (Worth, 2006). 

 

The critical component of the AEEM is the use of the following social cognitive theory aspects:  

 Self-efficacy, which is the “do-ability” factor and the measure of the ability to take the 

desired action. 

 Do-ability, which is affected by perception of control. Control includes sufficient 

competence and confidence to act. 

 Self-confidence, which is critical to taking action. Building confidence and a sense of 

control is based on where the consumer is at the start of the programme. 

 

The AEEM is thus used in the monitoring and evaluation of extension programmes in terms of 

social cognitive theory. The following are the steps in the AEEM (Düvel, 2007; Muchesa, 

2013): 

1 – Data capturing information (creating a database), which includes facts about the farmer, 

hectares, production, personal information, and other sources of income contributing to the 

livelihood of the farmer. 

2 – Group establishment or strengthening, which involves the extension worker establishing 

or strengthening the existing groups so as to increase the effectiveness of his extension 

activities, and employing “creative extension” or craft strategies suitable for the particular area. 

2(i) – Creation or strengthening of linkages in the area, which entails the extension officer 

establishing collaboration so as to avoid duplication. 

3 – Development or establishment of the basic stages of a programmed extension. 

3(i) – The actual stages of implementation of a programmed extension activity, which includes 

for steps, namely consideration, investigation, preparation, and execution. 

4 – Liaison and general which include the distribution of inputs, and the everyday reactive 

extension. 

5 – Recommendation and report writing, updating and localising the extension approaches of 

relevance to the area. 
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3. METHODOLOGY  

 

The target population for the research consisted of communal farmers5 and public extension 

officers located in the Mhondoro-Mubaira area, which is a constituency in the Chegutu District. 

A total of 150 communal farmers were interviewed through the use of cluster sampling. A total 

of 25 frontline extension personnel were interviewed using convenience sampling. Extension 

officers were selected on the basis that they work in the Ministry of Agriculture and serve the 

Mhondoro-Mubaira area. The primary data on extension support and agricultural marketing 

was collected by means of structured questionnaires. Semi-structured interviews were 

conducted with randomly selected farmers in the Mhondoro-Mubaira communal area. The 

questionnaires consisted of Likert-scale type questions, open-ended questions and multiple-

choice questions. The data collected from the farmers was captured and coded in a Microsoft 

Excel spreadsheet and cleaned by checking for capturing errors. The Statistical Analysis 

System (SAS), Statistical 9.4 (2016) package was used to analyse the quantitative data. A Chi-

square test was used to establish the associations within data. The researcher obtained the 

required permission from the respondents after informing them about the purpose of the 

interviews and the investigation. Thereafter, the respondents were assured that the information 

provided would remain confidential. The researcher confirmed that participation was 

voluntary, and that respondents had the right to withdraw at any time. Furthermore, the 

respondents were given the right to ask questions and obtain further clarity regarding the 

questions. 

 

4. RESULTS  

 

4.1 Extension profile 

 

The majority of the extension officers (80%) in the Mhondoro-Mubaira area were below the 

age of 40. Furthermore, 32% of the female extension workers were below the age of 30. Due 

to the government drive to increase the number of female extension workers and to recruit the 

youth in the department, the latest recruits are predominately young females (p =<0.157). 

Almost half of the extension workers (48%) have at least a diploma qualification in agriculture. 

The high number of extension workers with a diploma qualification was due to the government 

drive to upgrade extensionists in Zimbabwe. The government negotiated with agricultural 

colleges and universities to offer block-release programmes to extension personnel (Dixie, 

2005). There is a still a considerable number of extension workers with certificate 

qualifications in agriculture (36%), although most of these are the new recruits, female 

extension workers and youths. Moreover, 68% of the extension workers have more than seven 

years’ working experience. This is because, for the past five years, the government of 

Zimbabwe has not had the finance to recruit new staff, and only those in strategic positions 

approved by the Ministry of Finance are allowed to be recruited (Gálvez-Nogales, 2010). 

 

4.1.1 Availability of technology in the Department of Extension (Agritex) 

 

According to the results, 84% of the extension officers indicated that there is hardly any new 

technology available in the department of extension (p =<0.464). According to Commercial 

                                                 
5 Communal farmers are farmers farming in designated areas according to the communal land act [Chapter 

20:04]. Communal farmers constitute almost 50% of the farmer category in Zimbabwe. Communal areas are 

generally poorly resourced and poorly supported (Claassens, 2008). 

https://urldefense.proofpoint.com/v2/url?u=http-3A__dx.doi.org_10.17159_2413-2D3221_2019_v47n1a485&d=DwMFAg&c=vTCSeBKl9YZZHWJzz-zQUQ&r=2O1irMqrdumXAIE9PdSLREhTXj5iyPGEywcz8I6zQwI&m=niwmmhX1mCI8GpeJjK8D7j-v09hQgXHBu3LsS3Opojw&s=98o8gy8B6ly02TS5WoJvLScIQPXENi4ceK3R3c9Iu9c&e=


S. Afr. J. Agric. Ext.               Muchesa, Nkosi,  

Vol. 47 No. 2, 2019: 72 - 80             Zwane, van Niekerk  

http://dx.doi.org/10.17159/2413-3221/2019/v47n2a504                    (License: CC BY 4.0) 

 

75 

 

Farmers Union of Zimbabwe (CFU, 2016) and Muchesa (2013), the department of extension 

recommends technologies that were mostly introduced 15 to 20 years ago.  

 

4.1.2 Farmer/ extension ratio 

 

The measure of intensity of extension coverage in an area or country is through the extension 

agent to farmer ratio (Food and Agriculture Organization (FAO), 2010). The recommended 

ratio of extension to farmer varies according to the nature of the farming operation (crops, 

livestock and mixed). In communal areas, the ratio is one extension worker to between 400 and 

500 farmers (Hanyani-Mlambo, 2002). Most of the extension workers (44%) serve between 

151 and 200 farmers, which is way below the recommended ratio. This could have a positive 

effect on farmers only if the extension workers are equipped with updated technology. The 

extension to farmer ratio was found to be statistically significant (p = <0.507) as indicated by 

Table 1. The primary indicator used for measuring the intensity of extension coverage in a 

country is the extension agent to farmer ratio. The recommended ratio of extension to farmer 

varies according to the nature of the farming operation (crops, livestock and mixed). Moreover, 

the current extension to farmer ratio in Zimbabwe is commendable (FAO, 2010). 

 

Table 1: Farmers served by extension (N=25) 

Gender 
 Farmers served 

Total 
Chi-Square Test 

100-150 151-200 201-250 >250 Ҳ2 df p 

Female 

 

Count 3 6 2 4 15 2.327 2 <0.507 

% of Total 12% 24% 8% 16% 60% 

Male 
Count 0 5 2 3 10 

% of Total 0% 20% 8% 12% 40% 

Total 
Count 3 11 4 7 25  

% of Total 12% 44% 16% 28% 100% 

 

The majority of the extension workers (76%) are in contact with the farmers at least once a 

month. The contact between farmers and extension workers is statistically significant (p = 

<0.702). The reasons given for extension workers not having more contact with farmers include 

no transport to visit the farmers and outdated technology to properly support the farmers.  

 

The perceived level of knowledge of extension workers with regards to the mobilisation of 

farmers groups is relatively high as 76% of the extension workers perceive themselves as 

highly knowledgeable, rating themselves 5 on a 5-point semantic scale (p = <0.702). The 

reasons given by the extension workers for the perceived level of group support include the 

following: I have been trained in group dynamics (36%); I have been doing this for years 

(32%); and I never trained but learnt on the job (32%) (p = <0.005). According to Dixie (2005), 

for farmers to become more market-oriented, extension workers need to be in a position to 

advise them not only on how to grow crops, but also on how to market them. Extension workers 

also need to help farmers become better informed about the markets so as to enable them to 

make decisions which improve their marketing skills and access. Table 2 portrays the self-

rating by the extension workers on their ability to help farmers market their produce (using a 

semantic scale of 1-5, 1 being the least and 5 the highest). Most of the extension workers (76% 

with a rating of 5) perceive themselves as highly competent in helping farmers market their 
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produce. The ratings are also statistically significant (p = <0.702). Despite the very high rating 

by the extension workers in their ability to help farmers market their produce, 41.89% (rated 

below 3) of the communal farmers were not satisfied with the support. 

 

Table 2: Ratings of ability to help farmers market produce by extension (N=25) 

Gender 

 Rating of ability to help 

farmers market produce Total 
Chi-Square Test 

4 5 Ҳ2 df p 

Female 
Count 4 11 15 0.146 1 <0.702 

% of Total 16% 44% 60% 

Male 
Count 2 8 10 

% of Total 8% 32% 40% 

Total 
Count 6 19 25  

% of Total 24% 76% 100% 

 

The constraints preventing farmers from marketing their produce, as perceived by the extension 

workers, are listed according to priority as follows: high transport costs as an impediment to 

farmers (36%); no knowledge of marketing (21%); poor road infrastructure (18%); poor market 

infrastructure (14%); and poor prices for the produce (11%). The list of constraints provided 

by the extension workers is statistically significant (p = <0.702). 

 

4.2 Communal farmers’ profile 

 

According to the results, women are the largest communal landholders (68%; p=0.0001). The 

typical land holding per communal household is between 4-5 ha (66%; p=0001), and this 

includes the homestead. Furthermore, 18.7% of the communal farmers are above 60 years, 40% 

are in the 51-60 years age group, while 68.7% are above the age of 50. This is a common age 

distribution in the communal areas of Zimbabwe. This is because most individuals relocate 

permanently to the communal areas when they retire. Female farmers make up more than 60% 

of the farmers in communal areas in the Mhondoro-Mubaira area, as migration to town or other 

countries for males is still a dominate phenomenon (Evenson, 2000). With regards to the 

educational level for the communal farmers in the Mhondoro-Mubaira communal area, the 

results show that 73% (p=0.0001) of the farmers have only secondary level education and 

below. Consideration of educational level of the farmers is important for agricultural extension 

delivery methods (Groenewald, 2003). 

 

Table 3 indicates the rating of sources of agricultural inputs and their availability to the farmers. 

A considerable number of farmers (54.67% with a 3 rating) indicated that their major source 

of agricultural input is through household purchases. The rating is statistically significant (p = 

0.0072). The major significant source of agricultural input for the farmers comes in the form 

of gifts and remittances from relatives (71.33%), which most rural farmers depend on for their 

farms (p = 0.0010). Government programmes supplying inputs were rated low, as some of the 

farmers perceive that these programmes are mired by corruption, and they are not a reliable 

source of agricultural inputs. 
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Table 3: Ratings of source of agricultural inputs and availability (N=150) 

Market type 

Ratings Chi-Square Test 

1 2 3 4 
Ҳ2 df p 

F % F % F % F % 

Household purchases 0 0 68 45.33 43 28.67 39 26 9.8800, 2 0.0072 

GVT programmes 20 13.33 90 60 40 26.67 0 0 52.0000 2 <.0001 

NGOs 89 59.33 32 21.33 29 19.33 0 0 45.7200, 2 <.0001 

Gifts/ Remittances 0 0 43 28.67 71 47.33 36 24 13.7200, 2 0.0010 

 

Table 4 portrays the major sources of agricultural extension services for the farmers and their 

level of satisfaction using a 5-point semantic scale. The majority of the communal farmers 

(80%) were not satisfied with the government extension services (p = <.0001). However, 

87.73% indicated that they were satisfied with the extension support given by the NGOs, 

another major source of agricultural extension service for the farmers, and this was found to be 

statistically significant (p = <.0001). The communal farmers also use private extension services 

in the form of contract farming, major agribusiness firms and contract farmers, who provide 

agronomic advice to the farmers. Almost all of the farmers (87%) indicated they were satisfied 

with the extension support provided (p = <.0001).  

 

The reasons for the poor ratings for government extension support by the communal farmers 

questioned in the study include the following: they are hardly available (8.88%); they are not 

knowledgeable enough (13.02%); and they do not offer practical solutions (24.85%). In 

addition, some of the reasons for favourable ratings for private and NGO extension are as 

follows: they are very knowledgeable (16.57%); they are always available when needed 

(27.22%); and they offer practical solutions (9.47%) (p= <.0001). The reasons given by the 

farmers directly correspond to the under-capacitated, poorly resourced public extension 

services and relatively efficient private extension services which are commodity orientated 

(Hanyani-Mlambo, 2002).  
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Table 4: Major source of agricultural extension services and level of satisfaction (N=150) 

Extension 

Ratings 
Chi-Square Test 

1 2 3 4 

F % F % F % F % Ҳ2 df p 

Government extension 

services 

15 10 105 70 30 20 0 0 93.0000, 2 <.0001 

Private organisation 0 0 13 12.3 69 65.1 24 22.6 49.8302 2 <.0001 

Non-governmental 

organisation (NGO) 

0 0 13 13 39 39 48 48 19.8200 2 <.0001 

 

Figure 1 displays the number of communal farmers receiving agricultural marketing extension 

services. Less than half of the farmers (44%) reported that they receive agricultural marketing 

services from either public extension or private extension. A large number of the communal 

farmers (56.0%) do not receive any form of agricultural marketing extension support. 

Agricultural marketing extension support involves any information from the extension officers 

about agricultural markets, and these include input and output markets (Muchesa, 2013).  

 

The number of farmers receiving agricultural marketing information is statistically significant 

(p = 0.1416). According to Kitetu (2005), production and food security can be significantly 

improved in the communal areas in Zimbabwe if farmers receive appropriate input, training 

and extension support. Furthermore, market linkage by communal farmers can effectively 

boost income from agriculture enterprises and upgrade communal farmers who come from the 

most vulnerable section of the rural population. 

 

 
Figure 1: Communal farmers receiving agricultural marketing extension services 

(N=150) 

 

Yes
44%

No
56%
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Table 5 shows the ratings of communal farmers who are receiving agricultural marketing 

extension for the level of assistance in agricultural marketing by government extension 

personnel. Less than half of the farmers (41.89%) rated this aspect below 3 on a 5-point 

semantic scale. This means nearly half of the farmers are not satisfied by the agricultural 

marketing support given by the government extension officers. The rating given by the farmers 

is statistically significant (p = 0.0866). 

 

Table 5: Ratings of the level of assistance in agriculture marketing by extension personnel 

(N=150) 

Agriculture marketing 

extension 

Rating 
Chi-Square Test 

1 2 3 4 

F % F % F % F % Ҳ2 df p 

Marketing extension 0 0 31 41.89 27 36.49 16 21.62 4.8919,  2 0.0866 

 

5. CONCLUSION 

 

The department of extension, which was examined in the study, has a relatively young 

generation of extension officers with 80% of the extension workers being below the age of 40, 

and 60% being female. This is of direct benefit to farmers because more than 60% of the 

landholders in the communal areas are female farmers. Poor technology and an under-

resourced extension department are factors identified by the extension officers (84%) for poor 

extension delivery (p = <0.464). Moreover, extension worker and farmer contact is low with 

76% of the extension workers indicating that they, at most, have contact with farmers once a 

month. According to the results, communal farmers have a poor perception of government-led 

extension support, especially in the area of agricultural market support. Furthermore, 56% of 

the farmers indicated that they do not receive any form of agricultural marketing extension 

support. There are several reasons for the poor rating of government extension support by the 

communal farmers of the study, namely that they are hardly available (8.88%), they are not 

knowledgeable enough (13.02%), and they do not offer practical solutions (24.85%).  

 

The communal farmers featured in the study, amongst other factors which include poor 

extension support, also feel that poor roads, infrastructure, and poor prices are major constraints 

for marketing their produce. Communal food production and food security could be 

significantly improved in the communal areas of Zimbabwe if farmers receive appropriate 

input, training and extension support.   

 

Extension support is critical in improving the communal agricultural market system in 

Zimbabwe, despite it being poorly rated by communal farmers. The conceptual framework of 

the AEEM can be a useful tool in offering programmed extension support and creating market 

linkages for farmers. Market linkage from extension departments could effectively improve 

income from agricultural enterprises and upgrade communal farmers who come from the most 

vulnerable section of the country’s population.  
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ABSTRACT 

 

The objective of this study was to improve our understanding of the diversity among emerging 

smallholders using various commonly used indicators. These were reviewed and applied to a 

sample of 379 emerging smallholders situated in three major smallholding districts within the 

Eastern Cape Province of South Africa. It was found that the typical emerging farmer has the 

following profile: He is black, situated in a former homeland and is 58 years old. The typical 

farmer cultivates field crops as a secondary source of food and income, but keeps livestock as 

primary and secondary sources of income. The average emerging smallholder mostly grows 

maize for own consumption given a crop commercialisation index (CCI) of 0.66 and sells a 

greater portion of his cabbage and potatoes given CCIs of 0.73 and 0.83 respectively. The 

average emerging farmer earns a net income of R26 600 per year, but there is an income 

inequality, since the most successful farmer earns 26.7 times the average income. This 

translates to a Ghini coefficient of 0.48, which is high by international standards, but low 

compared to the South African average of 63.1. When speaking to fellow farmers, it was found 

that 78% of them feel constrained by farming in a homeland, but only 72% would be willing to 

move from their homeland, with most (45%) saying that they would only do so if they were 

provided with sufficient government support. 

 

Keywords: Eastern Cape Province, Emerging farmer, Survey 

 

1. INTRODUCTION 

 

1.1 Background and research problem 

 

South African agriculture is characterised by ‘two agricultures’ with the one consisting of 

highly capitalised, large-scale and mostly white farmers, and the other comprising of black 

smallholders who mostly find themselves in the former homeland areas (Lipton, 1977). Whilst 

this dualism has a historic origin, it persists to the present despite the focus of the government 

to develop and support smallholders. Whilst this failure can be attributed to various executional 

challenges such as weak agricultural extension services and limited support budgets (Aliber & 

Hart, 2009), it is also caused by poor project design because of the assumption that smallholders 

form one homogeneous group. The reality is that smallholders are members of a diverse group 

of farmers who range from a large group of subsistence farmers on one side of the spectrum to 

a smaller group of commercially-orientated smallholders on the other side. The main difference 

between these two groups, other than the scale of production, is the reason for engaging in 

production, whereas the former produces to improve their household food security whilst the 

latter produces to sell, given that it serves as their primary or secondary sources of income 
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(Nieuwoudt, 2000; Van Averbeke & Mohamed, 2006). Between these extremes is a group of 

so-called ‘emerging smallholders’ who are market-orientated produce sellers who aspire to 

commercialise their produce (Nieuwoudt, 2000; Senyolo, 2007; Van Averbeke & Mohamed, 

2006). This categorisation is not unique to South Africa since it is also present among Asian 

farmers (Pingali & Rosegrant, 1995). 

 

While this categorisation intuitively makes sense, there is a fair degree of confusion in the 

literature. For example, some studies use the terms of emerging and subsistence farmers 

interchangeably (Khapayi & Celliers, 2016), while others equate emerging farmers to land 

reform beneficiaries (Macleod, McDonald & Van Oudtshoorn, 2008; Mohlatlole, Dzomba & 

Muchadeyi, 2015; Xaba & Dlamini, 2015), or simply view all black farmers who are operating 

in disadvantaged circumstances compared with their white counterparts as emerging farmers 

(Rother, Hall & London, 2008). Hence, more should be done to improve the definition of the 

respective farmer groups. 

 

To improve our understanding of the diversity among smallholders as well as the way in which 

we distinguish between them is important for several reasons. Firstly, it will enable improved 

programme design and provide targeted extension support. Secondly, knowing the number of 

smallholders who find themselves in the respective sub-groups will enable policy makers to 

prioritise support spending. Thirdly, it will improve the process of incorporating emerging 

smallholders in the land reform programme since they have been identified as well-suited 

potential beneficiaries (Cousins, 2015). Whilst this is not the first study concerning itself with 

the definition of smallholders (Cousins, 2010; Kirsten & Van Zyl, 1998), this is the first that 

focusses on emerging smallholders. To avoid the pitfalls of some of the previous studies, a 

multifaceted approach was taken, thereby minimising the risk of misallocation and improving 

the framework’s ability to shed more light on the characteristics of emerging smallholders. 

 

1.2 Objectives and structure  

 

The objective of this study was to improve our understanding of the diversity among emerging 

smallholder farmers (this also includes commercial smallholders) using various commonly 

used indicators. To this end, the commonly used smallholder classification measures were 

reviewed and applied to a sample of emerging smallholders, after which these were integrated 

into a unified framework. The sample consisted of 379 emerging smallholder households which 

were randomly selected in three major smallholder districts within the Eastern Cape Province 

of South Africa.  

 

2. WHY DO EMERGING FARMERS MATTER? 

 

The South African agricultural sector is in the process of transformation, decolonising the 

sector from decades of neglect, suppression and discrimination against black farmers through 

instruments that excluded them from participating in the mainstream economy and from legal 

ownership of land, such as the 1913 Land Act (Vink & Van Zyl, 1998). After the 

democratically elected government in 1994, transformation policies were put in place to 

remedy the injustices of the past. These transformation policies manifest through the Land 

Reform Policy and the other support measures intended to aid previously disadvantaged 

farmers. In the land redistribution pillar of the Land Reform Policy, emerging farmers are 

identified as the potential beneficiaries, although not much is understood about who they are. 
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Hence, this section emphasises the importance of emerging farmers in the South African 

agricultural sector.  

 

2.1 Poverty reduction 

 

The South African communal farming areas (where most of the emerging farmers live) are 

characterised by poverty and a lack of employment opportunities. As such it has been argued 

that since many poor people live in the rural areas and many are already engaged in some form 

of farming activities, agriculture is a viable tool to fight rural poverty (Diao, Hazell & Thurlow, 

2010; Machethe, 2004; World Bank, 2007). Evidence from Asia’s Green Revolution has also 

shown that agriculture can be used as a motor to drive rural economic growth and development 

(Hazell, 2009). This can be achieved along many avenues of which one is increasing rural 

incomes, as agriculture creates a demand for non-farm goods and a supply of food which 

improves food security.  

 

2.2 Creating employment opportunities 

 

The commercial agricultural sector in South Africa has shown a strong trend of job shedding 

in the past few decades. This can be the result of many factors such as intensive use of 

machinery which reduces unskilled labour among other factors (Conradie, 2007; Sandrey et al, 

2011). Given this trend in commercial agriculture, the smallholder who tends to be labour 

intensive can contribute towards creating jobs in agriculture. Since emerging farmers use fewer 

machines, they require more labour compared to their commercial counterparts. Moreover, 

there are more emerging farmers than commercial farmers. Therefore, although they employ 

fewer workers individually, the collective number of labourers is significantly high. Finally, 

empirical research has found that livestock communal farming has the capacity to create jobs 

for the rural poor, and in this respect, the Eastern Cape has the highest capacity compared to 

other provinces (Mmbengwa et al, 2015). One way to increase employment opportunities is to 

stimulate the rural economy through demand-led growth. According to chapter six of the 

National Development Plan (NDP), agriculture is one of the industries that has the highest 

potential for job creation. It is envisaged that emerging farmers will create 165 000 primary 

jobs and 82 500 jobs in secondary employment (National Planning Commission (NPC), 2011). 

 

2.3 Demand-led growth 

 

There is a link between the agricultural and the non-agricultural sectors created by the market 

forces of supply and demand. As such, the expansion of the agricultural sector has the ability 

to stimulate growth in the non-agricultural sector which has a poverty reducing effect. 

Hendricks (2002) has shown that an increment in rural households’ income has the potential to 

stimulate spending in non-tradable goods and thus contributes to local economic growth.  

 

Furthermore, Rosegrant and Hazell (2000) found a strong impact of agriculture in rural 

development in countries where small-scale farms dominate. In this respect, increasing the 

productivity of emerging farmers can increase the demand for inputs used in production such 

as fertilisers, pesticides and labour, if the constraints facing them are addressed and given well-

developed support. Moreover, this will reduce unemployment and increase the supply of food 

contributing to rural food security, which is a serious problem in rural areas of South Africa. 

However, for this to happen, there needs to be efficient use of resources among other factors.  
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2.4 Efficient use of resources 
 

Empirical evidence from the Eastern Cape shows that small-scale farmers are at least 

competitive and efficient in some activities such as horticultural, field crops and livestock 

products (Ngqangweni, 1999). In addition, the Bureau for Food and Agricultural Policy 

(BFAP, 2017) shows that small-scale communal broiler farmers achieve better profit margins 

than their large commercial counterparts. Ngqangweni (1999) also found a strong growth 

linkage between farming and the rural non-farm economy, which he describes as one that can 

lead to under-utilised resources being put into production if well-developed support is given 

and the barriers are removed. 

 

However, there is overwhelming evidence of under-utilised land in the Eastern Cape that can 

be put under production if emerging farmers’ challenges are addressed and a well-developed 

farmer support system is designed (Andrew & Fox, 2004; Connor & Mtwana, 2018; De La 

Hey & Beinart, 2017). In order for emerging farmers to achieve the above roles, agricultural 

extension would have to play a role. 

 

2.5 Role of agricultural extension in developing emerging farmers 

 

The NDP emphasises the need to train extension officers who can respond to the needs of 

smallholders (NPC, 2011). This highlights the importance of addressing the needs of a specific 

group of farmers by paying attention to getting to know them better. This is important since 

understanding the client determines the appropriateness and relevance of the advisory service 

to be rendered by an extension officer. However, literature shows differing perspectives with 

regards to a common understanding of what an emerging farmer in South Africa actually is. In 

the study of Rother et al (2008), extension officers were asked what an emerging farmer is to 

their knowledge, and they all provided different definitions. Therefore, a common 

understanding of what emerging farmers are is important to the agricultural extension field as 

they have an important role to play in developing emerging farmers by rendering a relevant 

and appropriate advisory service.  

 

3. METHODOLOGY 

 

3.1 Data  

 

Non-subsistence smallholders were interviewed during 2017 in three districts of the Eastern 

Cape Province using a questionnaire that had been compiled in English and administered in 

isiXhosa. The Eastern Cape was selected as 21,3% of all smallholders are situated in the 

province, which makes it the second most important smallholder province after KwaZulu-

Natal, which has 23% of all smallholders (Statistics South Africa, 2016). A total of 379 farmers 

were surveyed at random in the three primary smallholder districts of the province, with 175 

being in the Amathole District Municipality, 84 in the Oliver Regional Tambo District 

Municipality, and 120 in the Chris Hani District Municipality. Only market-orientated 

smallholders were interviewed. In order to qualify, they had to have sold produce during the 

previous season. This was to ensure that farmers who at least had some degree of commercial 

orientation were interviewed.  
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3.2 Approach and data analysis methods 

 

Based on the national and international literature reviewed, South African smallholders can be 

categorised according to four themes: i) population group, farm location and land size, ii) main 

reason for farming, iii) farm turnover, and iv) commercial orientation. The literature relevant 

to each theme is discussed in the next section, followed by its application to the survey results. 

In addition, a fifth theme, namely the willingness to move to a land reform project, is introduced 

and analysed.  

 

4. RESULTS AND DISCUSSION: SMALLHOLDER CHACTERISATION 

 

4.1 Population group, age, sex, farm location and size 

 

Smallholding farming is generally associated with black farmers (Khapayi & Celliers, 2016; 

MacLeod et al, 2008; Xaba & Dlamini, 2015). This is also reflected in government programmes 

that target emerging farmers, for example the Comprehensive Agricultural Support Programme 

(CASP) (Department of Agriculture, Forestry and Fisheries (DAFF), 2015). It was found that 

66% of emerging farmers are men with an average age of 58 years. This stands in contrast to 

studies on subsistence smallholders in general which found that 60% are women and their 

average age is 55 to 59 years (Aliber & Hart, 2009). 

 

Furthermore, a smallholding is often associated with being a backward, unproductive and non-

commercial endeavour that is undertaken as a means of subsistence on small pieces of land in 

the former homeland areas (Kirsten & Van Zyl, 1998). After the democratic transition, this 

definition has been extended to also include land reform beneficiaries (Cousins, 2010). Hence, 

to qualify as a smallholder, a person must be black and situated in a former homeland or on a 

land reform farm. Therefore, all the farmers surveyed in this study would qualify as 

smallholders. However, these assumptions can be easily refuted. For example, Kirsten and Van 

Zyl (1998) showed that even though all white farmers were deemed commercial, large 

homeland farmers were bigger than the smallest subgroup of “commercial” farmers who 

cultivated less than 10 hectares. This was also echoed by Pienaar and Von Fintel (2014) who 

use the Statistics South Africa household survey to show that, whilst most homeland 

smallholders cultivate an area of less than a hectare, there is a subclass of about 5300 who 

cultivate more than 10 hectares. This is also in line with our results since, on average, farmers 

cultivated an area of 2.7 hectares, whilst the largest farmer had 30 hectares under production.  

 

4.2 Income and turnover 

 

Whilst distinguishing between farmers based on farm size or cultivated land has the advantage 

of simplicity, it is flawed from an economic perspective since it does not take differences in 

land quality or enterprise into account. For example, one hectare of irrigated land used for 

vegetable farming will have a much higher profit potential than 500 hectares of land used for 

extensive livestock farming in the Karoo. Hence, turnover or net farm income should preferably 

be used to distinguish between farms (Kirsten & Van Zyl, 1998). Subsequently, Kirsten (2011) 

used income to distinguish between farmers, arguing that an annual turnover of R500 000 

marks the threshold between a smallholding and commercial farms. Whilst classifying farmers 

by turnover is a better gauge than physical farm size, it is still a sub-optimal indicator since it 

is subject to enterprise-specific structural properties. For example, dairy farms typically have 

a high turnover but a low profit margin, whilst the opposite is true for an extensive sheep farm 
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during a normal year. Therefore, if available, it is better to use net farm income as the 

distinguishing metric.  

 

Figure 1 portrays the 2016 net farm income of the respective smallholders surveyed for this 

study. It is sorted in ascending order, with the sample average and median indicated by the 

dashed and dotted lines respectively. It indicates that the worst performing smallholder lost a 

total of R67 000 whilst the best performing farmer netted a total of R776 000. Collectively, 

smallholder profit exhibited a highly unequal return, which can be categorised as a pareto 

distribution since most smallholders earn a relatively low net farm income relative to the best 

performing farmer. This is also evidenced by the relatively low average net farm income of 

R45 200 in 2016 and median net farm income of R29 600 given the skewed distribution. 

 

 
Figure 8: Household net farm income 

 

The extent of the farmer income inequality as shown in Figure 1 can be quantified through 

calculating the Gini coefficient of the farmers surveyed. First devised by the Italian statistician, 

Corrado Gini in 1912, the Gini coefficient is commonly used by economists for comparing the 

income inequality of countries. Per definition, the coefficient can take a value of between 0 and 

1, with the former reflecting a population wherein income is distributed equally whilst the latter 

shows a highly unequal income distribution wherein a select few earn most of the income. For 

comparative purposes, during the ten years ending in 2017, South Africa, Botswana and 

Namibia had the highest average Gini coefficients of all countries tracked by the World Bank 

globally at 63.1, 60.5 and 60.0 respectively. Inversely, the Czech Republic, Slovenia and 

Ukraine had the lowest average of 25.0, 25.2 and 26.2 respectively during this period (World 

Bank, 2018). The coefficient is calculated by fitting a so-called Lorenz curve to the data and 
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comparing it to the ideal situation wherein the income is distributed equally within the 

population. The coefficient is calculated as follows (Dorfman, 1979):  

𝐺 =
𝐴𝑒 − 𝐴

𝐴𝑒
 

where 𝐺 represents the Gini-coefficient, 𝐴𝑒 shows the area under the Lorenz curve of a 

population with an equal income distribution and 𝐴𝑒 shows the area under the Lorenz curve of 

the actual income distribution. The income inequality of the farmers’ surveys was calculated 

at 48.92, thus the distribution of smallholder net farm income is not as unequal as South Africa 

as a whole. It must be noted that this does not represent the income distribution of households, 

since it would have to include non-farm income, remittances and grants. This finding simply 

underscores the fact that the net farm income of emerging smallholders shows substantial 

diversity, and the relatively large incomes both challenge the notion that smallholders are 

backward and provide extension officers with a benchmark.  

 

4.3 Main reason for farming 

 

The classification of smallholders according to their primary reasons for engaging in farming 

has been widely used in South Africa (Aliber & Hart, 2009; Statistics South Africa, 2016). This 

is a good measure since it portrays the intent of farmers by distinguishing between subsistence 

and non-subsistence households based on their motivation for engaging in agricultural 

production. However, it cannot be used in isolation since it has to be viewed in combination 

with the percentage of produce sold. A smallholder who is motivated to engage in production, 

but sells a small portion of his/ her produce cannot be classified in the same category as the 

converse.  

 

Figure 2 displays the main reasons for keeping livestock and engaging in crop production. If 

viewed simultaneously, these pie charts reveal striking differences. They show that most 

emerging smallholders (54%) kept livestock as a secondary source of income, followed by 

keeping livestock as a main source of goods (38%). In this respect, livestock was an 

unimportant primary (2%) and secondary food source (4%).  

 

The opposite is true with regards to crop production where most farmers (31%) do so for an 

extra source of food whilst the second-most important reason for producing was as a main 

source of food and income (27%). A relatively small group of farmers (10%) indicated that 

crop production served as a secondary source of income.  

 

                                                 
2 The negative returns were excluded from the calculation. 
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a) Main reasons for keeping livestock b) Main reasons for producing crops 

Figure 9: Reasons for engaging in crop and livestock production 

 

The importance of crop production as a food source is to be expected given that farmers mainly 

produce staple crops such as maize, cabbage and potatoes. The finding that livestock farming 

serves as a commercial endeavour for most farmers is important and should be incorporated in 

the design of farmer support programmes and extension strategies. The positive impact of such 

initiatives has already been proven by the National Wool Growers Association (NWGA) with 

the smallholder wool project that has improved both quality and quantity of smallholder wool 

production (De Beer & Terblanché, 2015).  

 

4.4 Proportion of sold produce 

 

Internationally, various measures have been used to gauge the commercialisation of 

smallholders (Gebremedhin & Jaleta, 2010; Jaleta, Gebremedhin & Hoekstra, 2009; Von 

Braun, 1995). This study used the Crop Commercialisation Index (CCI) as applied by Govereh, 

Jayne and Nyoro (1999), as well as Dube and Guveya (2016), to assess the level of 

commercialisation in our sample. The CCI is calculated on a per crop basis whereby the annual 

total quantity sold is divided by the total production. Thus, the greater the CCI value, the greater 

the degree of commercialisation with a value of 1 indicating that all produce was sold. A CCI 

value of 0.5 is viewed as the transition point between subsistence and emerging commercial 

farmers (Gebremedhin & Jaleta, 2010; Gevereh et al, 1999). 

 

Since emerging farmers mainly engage in livestock production for a primary or secondary 

source of income (92%), calculating a livestock CCI was deemed unnecessary. The CCI for 

maize, potatoes and cabbage as the main crops produced is shown in Table 1. While maize is 

the crop produced by most farmers (n=116), it is also the least commercialised crop and thus 

mainly serves as a household staple. Potatoes is the most commercialised crop given a CCI of 

0.83 with the level of cabbage commercialisation calculated at 0.73. On average, the farmers 

surveyed can be regarded as commercially-orientated given that the CCI is greater than 0.5.  
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Table 4: Crop Commercialisation Index (CCI) for major crop activities 

Activity N 
Total output 

sold 
Total output Mean CCI 

Maize (50 kg bags/ha) 116 42.52 64.42 0.66 

Potatoes (10 kg bags/ha) 53 44.92 54.13 0.83 

Cabbage (heads/ha) 51 58.62 79.22 0.73 

 

4.5 Intentions for expanding production 

 

Numerous studies have argued that poor beneficiary selection is one of the major causes for 

the failure of land reform projects (Binswanger-Mkhize, 2014; Hall, 2015) with some 

researchers reasoning that emerging smallholders in the former homelands are better suited 

potential beneficiaries (Cousins, 2015; Department of Rural Development and Land Reform, 

2013). Whilst the aspirations of smallholders have been taken into consideration by some 

studies (Nieuwoudt, 2000; Senyolo, 2007), none have considered whether smallholders would 

be willing to move from their communal farm, and if so, under what circumstances. It is 

assumed that they would be willing to participate in land reform projects given the constraints 

that they face, such as limited access to capital due to insecure property rights (Cousins, 2015), 

high transaction costs (Khapayi & Celliers, 2016), smallholding size (Fourie, Mahlako & Van 

der Westhuizen, 2018), and the overutilisation of shared rangeland (Vetter, 2013).  

 

As such, respondents were asked whether they feel constrained by these factors. The majority 

(78%) indicated that they felt constrained by farming in a homeland area, but not all 

respondents who felt constrained were willing to move, since only 72% indicated that they 

would be willing to do so. With regards to the conditions for moving, 45% indicated that they 

would be willing to move if the government provided the necessary post-settlement support. A 

smaller, but significant group (28%) indicated that they would be willing to move even if they 

had to pay rent for the land received.  

 

 
Figure 3: Share and conditions of household willingness to move 
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5. CONCLUSION AND RECOMMENDATIONS 

 

The objective of this study was to improve our understanding of the diversity among emerging 

farmers using various classification measures. This was motivated by the inconsistent use of 

the term, ‘emerging farmer’, the importance of emerging farmers in transforming the South 

African agricultural sector, and the potential contribution of emerging farmers to rural 

economy. Five commonly used measures which are used to describe emerging farmers in the 

South African context were identified and applied. It was found that no single measure should 

be used as the definitive indicator, but all five collectively. 

 

Furthermore, it was established that the profile of the typical emerging farmer in the Eastern 

Cape Province is a black male, situated in a former homeland, and is 58 years old. The typical 

farmer cultivates field crops as a secondary source of food and income, but keeps livestock as 

primary and secondary sources of income. The average emerging smallholder mostly grows 

maize for own consumption given a crop commercialisation index (CCI) of 0.66 and sells a 

greater portion of his cabbage and potatoes given a CCI of 0.73 and 0.83 respectively. The 

average emerging farmer earns a net income of R26 600 per year, but there is an income 

inequality among them since the most successful farmer earned 26.7 times the average income. 

This translates to a Ghini coefficient of 0.48 that is high by international standards, but low 

compared to the South African average of 63.1. When speaking to fellow farmers, it was found 

that 78% of the emerging farmers feel constrained by farming in a homeland, but only 72% 

would be willing to move from their homeland, with most (45%) saying that they would only 

do so if they are provided with sufficient government support. It is of the utmost importance 

that project planners, the extension advisory service, and policy makers take differentiated 

views on smallholder farmers to ensure that projects are focussed to the needs of specific 

groups. This is especially important with respect to emerging smallholder farmers as they are 

an important pool of potential land reform participants.  
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ABSTRACT 
 

Sustainable water management has been identified as a powerful tool to combat persistent food 

insecurity in South Africa’s poor rural communities. The irrigation revitalisation scheme was 

launched in the first decade of post-Apartheid South Africa and focused on smallholder farmers 

in the former homeland areas. However, the adoption of irrigation technology has been limited, 

while official data point to worsening poverty rates and food insecurity as agricultural output 

declines in the face of rising prices. There is thus strong policy interest to ascertain the 

circumstances in which irrigation adoption can be enhanced. A cross-sectional research 

design was utilised to collect data from 200 farmers (adopters and non-adopters) selected 

through a combination of purposive and stratified sampling methods. Probit regression results 

suggest that irrigation adoption is influenced by distance to the irrigation scheme, age of the 

farmer, family size, credit access, extension contact, and group membership. Water 

management programmes that address community access to irrigation water are likely to 

enhance adoption of irrigation technology, with credit access and extension provided to ensure 

sustainable use of the technology. 

 

Keywords: Eastern Cape, Extension services, Food insecurity, Irrigation adoption, 

Smallholder farmers 

 

1. INTRODUCTION 
 

The South African National Water Policy (2013) is underpinned by three fundamental 

principles for managing water resources which include equity, environmental sustainability, 

and efficiency (Department of Water Affairs, 2013). According to the Department of Water 

Affairs (2013), the demand for water would have exceeded supply in Gauteng in 2013, and in 

the whole of South Africa by 2025. This implies that water use in agriculture needs to improve 

in order to preserve the resource which is fast declining in South Africa. Irrigation is an age-

old means of increasing agricultural productivity. It expands the arable area, improves yield 

and increases cropping frequency, sometimes enabling two or three crops a year. South African 

smallholder irrigation schemes are multi-farmer irrigation projects larger than 5 ha in size that 

were either established in the former homelands or in resource-poor areas by black people or 

agencies assisting them (Van Averberke & Mohammed, 2006). However, most farmers on 

irrigation schemes still operate plots below 2.5 ha. In South Africa, 1.5% of the land is under 

irrigation and producing 30% of the crops in the country (Statistics South Africa, 2008). 
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According to Backeberg and Sanewe (2006), approximately 1.3 million hectares are under 

irrigation with 0.1 million hectares being in the hands of smallholders. Gibb (2004) counted 

287 smallholder irrigation schemes in South Africa covering between 46 000 ha and 49 500 

ha. Denison and Manona (2007) found a total of 302 smallholder irrigation schemes in the 

country. Out of these, 90 schemes were non-operational, 206 schemes were operational, and 6 

schemes could not be accounted for due to data limitations. Land under smallholder irrigation 

was held by approximately 31 000 farmers who constitute 15% of the total smallholder 

population. By comparison, 1.2 million hectares of irrigation schemes under large-scale 

commercial farmers are in the hands of about 28 350 farmers (Backeberg & Sanewe, 2006). 

 

Smallholder farming plays an important role in the national economy of many countries, 

especially less developed ones. According to Delgado (1999), in sub-Saharan Africa, 

smallholder farming accounts for 70% of total employment, 40% of total merchandise exports, 

and 33% of gross domestic product (GDP). However, the erratic rainfall experienced by most 

regions implied the unreliability of rain-fed smallholder farming. Therefore, to alleviate the 

impact of droughts on crop production, irrigation was developed and adopted in many countries 

(Freeman & Silim, 2001). In Asia, investment in irrigation was a key ingredient of the Green 

Revolution which created conducive conditions for industrial and economic development 

(Turral, Svendsen & Faures, 2010). A similar development trajectory for South Africa and 

other parts of sub-Saharan Africa was seen as viable (Lipton, 1996). Irrigation can lead to a 

reduction in crop production risk and hence provides greater incentives to increase input use, 

increase crop yields, intensify crop production, and diversify into higher-valued crops. 

Consequently, the increase in marketable surplus and commercial activities has the potential to 

generate increased incomes for farmers (Asayehegn, Yirga & Rajan, 2011).  

 

Recent research on small-scale irrigation schemes are now asking questions about how these 

schemes impact livelihoods. The schemes entail considerable investments of resources to 

improve the livelihoods of the poor. The emphasis of the United Nation’s Millennium 

Development Goals (MDGs) of reducing poverty and improving livelihoods has often meant 

that considerable attention is paid to the outcomes without as much attention being paid to the 

extent to which the process might be constrained by availability of resources and even the 

nature of the resources at the disposal of the recipients of the support services under these 

schemes. The observed slow pace of the transformation in many contexts, and the fact that in 

many cases negative results have been realised, are forcing researchers to re-think the whole 

basis of the research and policy work that inform interventions. A major driver of this new 

thinking draws support from the theories on poverty and access to benefit from resources as 

elaborated by Sen (1981) as well as Ribot and Peluso (2003) to compel consideration of 

whether access to resources plays a crucial role in whether livelihood benefits are realised. 

There is now growing interest on sustainable management of the natural resource base of the 

community as well as their relationships and interactions with other resources and assets in the 

environment of the small farmer. 

 

However, there is a concern that after more than two decades of implementing various reform 

measures, small-scale farming practiced in the former independent homelands remains 

virtually stagnant. Reasons for this are difficult to pinpoint in the quite crowded terrain of 

farmer support initiatives. In a study conducted in the Eastern Cape, Muchara (2011) observed 

instances of sub-optimal water utilisation regimes on irrigation schemes as well as individual 

plots, suggesting that the problem is not solely one of insufficient access. Since, among all the 

technologies on offer, irrigation is non-negotiable in the light of South Africa’s semi-arid 
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status, the present study zeroes in on this technology to ascertain the grounds on which farmers 

can step up productive water utilisation.  

 

2. OBJECTIVES OF THE STUDY 

 

In light of the foregoing, the objective of the study was to ascertain the circumstances in which 

irrigation technology adoption can be enhanced to combat household food insecurity in the 

Eastern Cape Province of South Africa. More specifically, the study aimed to:  

1. Examine and describe the socio-economic factors of adopters and non-adopters in the study 

area.  

2. Investigate factors affecting irrigation adoption by smallholder farmers. 

 

3. MATERIALS AND METHODS 

 

3.1 Study areas 

 

Figure 1: Map of the study areas 

Source: Google maps, 2016 

 

The Eastern Cape Province is easily poorest, the situation being worse in the former homelands 

of Transkei and Ciskei (Jacobs, 2010). The province’s average poverty level was estimated at 
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74.9% in four districts which include O.R. Tambo, Alfred Nzo, Joe Gqabi and Chris Hani. 

Unemployment rate stood at 35% in 2016 and social grant recipients were substantial. 

 

3.2 Irrigation schemes 

 

3.2.1 Qamata irrigation scheme 

 

Qamata irrigation scheme is located in Intsika Yethu Municipality, part of Chris Hani District 

in the Eastern Cape Province. In 1968, the construction of Lubisi dam was completed to serve 

Qamata irrigation scheme. Initially the scheme was divided into two portions, namely the 

individual food plots of 0.25 ha to 2.5 ha based on the size of land owned by the household 

before the establishment of the irrigation scheme. For each household that joined the scheme, 

their land tenure needed to be converted into communal land tenure systems administered by 

traditional leaders (Kodua-Agyekum, 2009). The second category of farmers was regarded as 

commercial farmers who owned land of more than 5 ha in size. In addition, a highly mechanised 

Lanti commercial farm was established on over 225 ha of land to create employment and 

generate income used to subsidize inputs for household food plots. The major crops grown on 

the Lanti commercial farm included maize, lucerne and cabbage. Lanti farm used a vertical 

integration approach, where most of the produce harvested was sorted, graded and carefully 

packed, ready to be sold in formal markets (Kodua-Agyekum, 2009). However, the scheme 

failed to realise its objectives of reducing poverty, increasing employment and improving the 

general livelihoods of farmers at the scheme (Kodua-Agyekum, 2009). 

 

3.2.2 Tyefu irrigation scheme 

 

Tyefu irrigation scheme is located 30 km in the western part of Peddi along banks of the lower 

Great Fish River in the Eastern Cape Province of South Africa (Sishuta, 2005). The scheme 

was using approximately 25 km of the Great Fish River waters that served five sections. These 

sections include Ndlambe, Pikoli, Ndwayana, Kaliken and Glenmore. In 1997, the scheme was 

reported to cover approximately 694 ha with a future potential of expansion to 1000 ha of 

irrigated land. The area is faced with multiple agricultural challenges which include intensive 

droughts, low soil fertility, irregular rain fall, poor water quality, high rates of evaporation, and 

extreme temperatures (Sishuta, 2005). Communities surrounding Tyefu irrigation scheme lack 

access to credit/ finance support and extension services, and are also challenged with poor 

infrastructures that limit movement of produce from farms to markets. Soil erosion and veld 

degradation makes land unsuitable for farming. Sishuta (2005) reported that Tyefu area has a 

potential of commercial crop production, though more suitable for extensive and semi-

intensive livestock production. Large blocks of uncultivated farmland can be observed in Tyefu 

communities, and this may be due to the aforementioned challenges that are beyond farmers’ 

control (Sishuta, 2005). 

 

3.2.3 Ntshongweni irrigation scheme 

 

Ntshongweni irrigation scheme is located in Qumbu of the O.R. Tambo District Municipality 

in the Eastern Cape Province of South Africa. Qumbu is a rural town which is 61 km north of 

Mthatha. The scheme was initiated in 2013 by the smallholder farmers of Ntshongweni rural 

community. The scheme is about 30 ha owned and managed by community villagers.  
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3.2.4 Pendu irrigation scheme 

 

Pendu irrigation scheme is located in King Sabatha Dalindyebo Local Municipality in 

Mqanduli town. Mqanduli is situated about 30 km south of Mthatha. Pendu irrigation consists 

of 30 households farming on 58 ha for maize production. The scheme was initiated in 2013 by 

the Department of Agricultural Ministry under the leadership of Zoleka Chapa. 

 

3.3 Research design 

 

This study used a cross sectional survey design where data were collected at a single point in 

time. Qualitative and quantitative data were collected from the four irrigation schemes using a 

combination of methods such as a survey, focus groups and key informant interviews.  

 

3.4 Sampling technique and sample size 

 

A combination of purposive and stratified sampling techniques was used to select farmers in 

the study areas. The farmers were stratified into two strata, namely irrigation users and non-

users. From each stratum, random sampling was conducted to obtain 100 irrigators and 100 

non-irrigators. Data collection was done through structured surveys using a close-ended 

questionnaire. Since the number of household heads in the two groups is proportional, an equal 

number of participants was drawn from each group, in other words, 100 household heads were 

selected from each group. In total, 200 household heads were interviewed.  

 

3.5 Empirical model for irrigation adoption 

 

Production risk factors are important in household decisions to adopt irrigation. This is because 

farmers in low income countries are risk averse (Dercon, 2004). The probit regression model 

was chosen as there is no rule compelling the choice of models (Gujarati, 2004). The general 

formula for the probit regression model is specified as: 

 

Yi = α0 + α1xi + α2 xi + α3 xi + α4 xi + αn xn+ ε …………………………………………..….(1) 

 

Where, ε ~ N (0, 1) 

Yi is the dependent variable, is equal to one when a farmer adopted irrigation during 2014-2015 

period, and equal to zero if the farmer did not. The constant or intercept term is depicted by α0 

while α1, α2, α3,, α4 and…….. αn represent the parameters to be estimated and ε is the stochastic 

disturbance term. The probit regression model adds the condition of normally distributed 

variables that can be specified as: 

 

𝑃 (𝑌 =
1

𝑋
) = 𝐹(𝐼𝑖) =

1

√2𝜋
∫ 𝑒

−𝑧

2

2

𝑑𝑧
𝐽𝑖

𝛼
 ………………….……………………………………(2) 

 

Where, 

Ii = α0 + α1xi ……………………………..+ αn xn = utility index (latent variable), 𝑃 (𝑌 =
1

𝑋
) = the 

probability of irrigation adoption; Z = the standard normal variable, and F is the standard 

normal CDF. Gujarati (2004) explains the behaviour of a dichotomous dependent variable as 

we need to use a suitable Cumulative distribution function (CDF). The independent variables 

that condition of adoption behaviour are age, gender, level of education, household size, farm 
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size, off farm income, access to extension services, access to credit, primary occupation, 

member of a group, and distance to irrigation scheme. 

3.5.1 Definition of variables and hypotheses 

 

In this study, adoption of irrigation technology is the dependent variable calibrated as a binary 

response that is coded 1 if a farmer adopts and 0 otherwise. It is assumed that the household’s 

behaviour is explained by different demographic, socio-economic and institutional factors. 

Variables explain adoption behaviour, how calibrated/ defined, and hypothesized relationship 

with dependent variable are presented in Table 1.  

 

Table 1: Variables included in the model 

Variables Definition Hypothesized Sign 

Age (X1) Actual number of years + 

Gender (X2) Gender of the farming 

household head (Male =1, 

Female = 0) 

+/- 

Marital status (X3) Marital status of the farming 

household head (Single = 1, 

Married = 2, Divorced = 3, 

Widowed = 4) 

+ 

Number of years spent at 

school (X4) 

Education level of the 

farming household head 

+ 

Household size (X5) Number of persons + 

Farm size (X6) Number in hectares  

Other groups’ membership 

(X7) 

Member of community club 

(Yes = 1, No = 2) 

+ 

Credit accessibility (X8) (Yes = 1, No = 0) + 

Distance to the irrigation 

scheme (X9) 

(Number in km) - 

Contact with extension 

officers (X11) 

Actual number of visits + 

Income from off/ non-farm 

activities (X12) 

Amount in Rands (R) + 

 

4. RESULTS AND DISCUSSION 

 

Descriptive statistics of the variables and the estimation results of the probit regression are 

presented to yield insights on the factors that influence the decision to adopt irrigation schemes.  

 

4.1 Demographic and socio-economic status of farmers  

 

Adopters were classified as farmers who were members of irrigation schemes and non-adopters 

are those who were not members of irrigation schemes during the years 2014 and 2015. The 

results show that 63% of the households were male headed. The average age was 60 years and 

there were no significant differences between the two groups in respect to age. The average 

household size was five persons. Education level of the household head was expressed as the 

number of years of schooling. The results indicated that the average number of years of 

schooling for the farmers in the sample was 7.25 years and there was no difference between 
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the two groups. The average farming experience was 10.5 years. Adopters had more farming 

experience (11 years) than their counterparts (10 years).  

There were significant differences in terms of access to credit between adopters and non-

adopters. For example, the proportion of farmers reported to have access to credit in 2014/15 

was significantly higher among adopters (30.3%) than among non-adopters (16.2%). The 

results also indicated that 47% of farmers were members of rural/ farmer associations. 

However, a significantly larger proportion of adopters (63%) were members compared to 32% 

for non-adopters.  

 

The pooled data shows that only 19.6% of the respondents in the study area accessed extension. 

This result suggests that respondents in the study area had difficulty in accessing government 

extension services and this might have a significant adverse impact on improving their level of 

production. It was also observed that irrigators had higher household off-farm incomes of R2 

944 than for non-irrigators at R2 345.  

 

Table 2: Demographic, institutional and socio-economic characteristics of members 

Variable Description Adopters Non-Adopters 
Overall 

sample 

  
Mean Value Mean Value 

Average 

Mean 

Age Years 62 58 60 

Household size 
Number of 

persons 
5.8 4.17 4.99 

Level of education Years in school 7.3 7.2 7.25 

Farming 

experience 
Years in farming 11 10 10.5 

Off-farm income In Rands 2944.50 2345.79 2645.145 

  
Percentage 

(%) 

Percentage 

(%) 

Overall 

sample 

Gender 
Male 66 59 63 

Female 34 41 37 

Access to credit 
Yes 30.3 16.2 23.25 

No 69.7 83.8 76.75 

Contact with 

extension 

Yes 18.9 20.3 19.6 

No 81.1 79.7 80.4 

Member of society 

group 

Yes 63 32 47.5 

No 37 68 52.5 

Farmers 

perception about 

irrigation 

Positive 98 28 63 

Negative 2 72 37 

Farmers attitude 

towards irrigation 

Good 82 20 51 

Bad 18 80 49 

Source: Field survey, 2015 

 

From the discussions, the two groups of farmers had mixed perceptions with regards to 

irrigation schemes. For instance, 98% of adopters agreed that irrigation was good compared to 
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28% of non-adopters. Furthermore, the focus group discussions indicated that the adoption 

group unanimously accepted the need of irrigation to supplement rainfed agriculture. Adopting 

farmers had a positive attitude towards new technologies with the majority (82%) being first-

time adopters. Only 18% had never applied the technology in the three years preceding the 

study. However, for non-adopters, only 20% indicated that they had adopted some of the 

technology, while as much as 80% had never adopted any technology, including irrigation 

technology.  

 

4.2 Modelling irrigation adoption decision 
 

The variables included in the model are age of the household head, gender of the household 

head, years of schooling, marital status, household size, farming experience, size of cultivated 

land, perceived land quality, mode of acquiring land, member of another community 

organisation, distance to the scheme, legibility to participate in scheme, access to extension 

services, access to market, and access to credit. The probit model was estimated to determine 

the household characteristics and resource endowments that affect farmers’ adoption of 

irrigation technology. The results indicate that collectively, all estimated coefficients are 

statistically significant since the LR statistic has a p-value less than 1%. The pseudo R value is 

61% which is high for cross sectional data. The model also correctly predicted about 81% of 

the cases, confirming that the model fits the data well. 

 

Table 3: Determinants of irrigation adoption decision 

Variables Coefficients Standard Error Z P˃|z| 

Constant -1.003 2.309 0.367 0.664 

Gender of HH head -0.599 0.659 0.549 0.363 

Age of HH head 0.048 0.022 1.050 0.031** 

Level of education 0.092 0.077 1.097 0.232 

Household size 0.123 0.111 1.131 0.267 

Farming experience 0.045 0.057 1.046 0.426 

Farm size (Ha) 0.015 0.199 1.015 0.942 

Access to extension 0.677 1.666 1.968 0.684 

Member of club -4.250 1.687 70.117 0.012** 

Access to credit 0.959 0.592 2.610 0.105* 

Access to market 1.078 0.899 2.940 0.130* 

Distance to the 

scheme 
-0.341 0.067 0.711 0.000*** 

Probit model 
Number of Observ = 200 

Prob ˃ Chi2 = 0.000 

Log likelihood = 88.961 Pseudo R2 = 0.813 

Note: ***, ** and * means significant at 1%, 5% and 10% levels, respectively. 

Source: Results from SPSS (Version 20) generated from field survey, 2015 

 

The estimates indicate that age of the household head significantly influenced adoption at the 

5% level, suggesting that an increase in age leads to a possible 3% increase in irrigation 

adoption. These results closely mirror Daniel (2011) and Salome and Rotimi (2013) who 

established that age was significant in the household head decision to adopt new technologies. 
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On the contrary, a study by Mattee and Gebreyes (2013) indicated that younger household 

heads are more innovative in terms of technology participation and are more likely to take risks 

than older household heads.  

 

Access to credit had a positive and statistically significant effect on adoption at the 10% 

significance level, suggesting that farmers who could easily access credit have a greater 

likelihood of adopting. Access to credit support ensures that farmers can secure inputs in time, 

resulting in increased farm income. Adoption of irrigation technology is also associated with 

the use of a range of complementary inputs that are sourced through the market. Machete et al 

(2004) suggest that one of the most critical problems threatening the viability of irrigation is 

the lack of credit to meet the additional cash obligations of technology adopting farmers. The 

results agree with the findings of Daniel (2011) that access to credit plays an important role in 

improving household livelihoods. 

 

Distance to irrigation schemes significantly influences the decision to adopt. However, the 

relationship is negative, which means that the further the households are from the scheme, the 

less likely they are to participate as compared to households that are located within a close 

proximity. As the distance from a scheme increases by one kilometre, household participation 

declines. In this study, results suggest that a decline in participation of up to 34% can be 

observed. In contrast, Asayehegn et al (2011) found that distance had no impact on 

participation in Ethiopia.  

 

Moreover, membership of farmer groups had a significantly negative effect on adoption. The 

decision to adopt irrigation by households who are members of other community groups was 

less. This is an important finding considering the infrastructure situation in many communities 

and the fact that most schemes are known to draw clientele from residents in their immediate 

vicinities while the rest of the communities are virtually isolated. A scheme in the 

neighbourhood has a demonstration effect which will produce positive responses from farmers. 

 

5. CONCLUSION AND RECOMMENDATIONS 

 

Smallholder farmers in the Eastern Cape could potentially contribute to economic growth and 

development, but this depends crucially on the extent of technology use, among other factors. 

The revitalisation of small-scale irrigation schemes undertaken early in the reform era was 

expected to enhance agricultural production, yet adoption of the technology has been limited 

which is probably due to a range of institutional, technical and socio-economic constraints. The 

finding that distance to irrigation schemes negatively influences adoption of irrigation 

technology is an important one. At one level, it reflects the infrastructure profile of much of 

the rural Eastern Cape where locational constraints are sometimes severe to the point of 

communities being isolated and virtually excluded from civilisation. At another level, it is one 

factor that is amenable to policy intervention since it is possible to do something about where 

a scheme is located. Furthermore, the distance to a scheme will affect other factors, particularly 

extension access as well as credit access, both of which individually and collectively have 

important practical implications for technology adoption. As the current debate on agricultural 

restructuring rages, it is important to pay attention to these relationships to the extent that 

technology adoption is crucial to the agricultural transformation process and is crucial to the 

attainment of food security and improvement of rural livelihoods through poverty reduction.  
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ABSTRACT 

 

This research was conducted to assess socio-economic factors influencing adoption of 

conservation agriculture in Moroto District of Uganda. The socio-economic factors, the level 

of conservation agriculture, and the constraints faced by the farmers were assessed. A cross-

sectional research design was utilised to collect data from 80 farmers (adopters and non-

adopters of conservation agriculture). Purposive random sampling was applied to select seven 

key informants in the two sub-counties of Katikekile and Nadunget, and four villages of 

Nakodet, Nakwanga, Napudes and Komare. Data were collected through personal 

observation, interviews, focus group discussions, and structured questionnaires. The 

Statistical Package for Social Sciences (SPSS) was used to generate descriptive and inferential 

statistics for quantitative data analysis. The binary probit model was used to determine the 

socio-economic factors influencing adoption of conservation agriculture. The findings indicate 

that there was a significant influence for gender (p<0.01), but a statistically significant 

influence for credit and extension services (p<0.05). Finally, the adoption rate of conservation 

agriculture is still low given the size of land dedicated to it by most farmers. Therefore, this 

study recommends that government and other institutions should strengthen the agricultural 

extension system, provide financial support and incentives, and sensitize farmers on 

conservation agriculture. 

 

Keywords: Adoption, Conservation agriculture, Moroto District, Socio-economic factors, 

Uganda 

 

1. INTRODUCTION 

 

Agriculture is the backbone of economic growth for many sub-Saharan African countries 

(Adolwa et al, 2012). It employs about 60% of the region’s labour force and accounts for 25% 

or more of the gross domestic product (United Nations Department of Public Information 

(UNDPI), 2014). The world population of 7.3 billion in 2015 is projected to rise to 9.7 billion 

by 2050 (United Nations Department of Economic and Social Affairs (UNDESA), 2015). 

Global agricultural production is expected to increase by 60% in 2050, given both the food 

consumption and population growth (Food and Agriculture Organisation (FAO), 2012). Sub-

Saharan Africa would experience this challenge more severely (Van Ittersum et al, 2016), with 

its population projected to approach 2.48 billion by 2050 from the current 1.23 billion 

(Worldometers, 2017). Agricultural production in sub-Saharan Africa is particularly vulnerable 

to the effects of climate change, with rain fed agriculture accounting for approximately 96% of 
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the overall crop production (World Bank, 2015). This is coupled with accelerated land 

degradation and soil fertility deterioration (Derpsch, 2008). 

 

In order for agriculture to respond optimally to the future challenges, new innovations will not 

only need to increase on effectiveness with which inputs are turned into outputs, but also to 

preserve scarce resources and decrease waste (Troell et al, 2014). This can be achieved through 

the promotion of sustainable policies and the provision of support to institutions that can 

provide farmers with incentives and the services required to adopt conservation agriculture 

(CA) practices and improve them over a given period of time (Kassam et al, 2009). In practice, 

CA involves the simultaneous application of minimal soil disturbance, retention of crop 

residues as mulch on the soil surface, and the use of crop rotations and/ or associations 

(Corbeels et al, 2014; FAO, 2016). In Uganda, although the benefits derived from CA has been 

promoted by government agencies and non-government organisations, its adoption is still low 

(Osiru, 2013). For example, Birungi and Hassan (2007) reported that 27.9% of farmers sampled 

throughout Uganda use traditional methods of enhancing soil fertility. Studies have been 

conducted in Uganda on the determinants of farmers’ preferences for attributes of CA. 

However, to date, little or no study has been conducted on the socio-economic factors 

influencing adoption of CA in Uganda. Thus, this study is intended to determine the factors 

that enhance or hinder the adoption of CA in the Moroto District of Uganda.  

 

2. METHODOLOGY 

 

2.1 Description of the study area  

 

Moroto District is located in the north-eastern region of Uganda. The district is made up of 

Matheniko County and Moroto Municipality. It is composed of six sub-counties which include 

Katikekile, Nadunget, Rupa, Tapac, North and South Division (Uganda Bureau of Statistics 

(UBOS), 2013). The district forms part of Karamoja sub-region and covers an area of 3538 

km2.  

 

It borders Kaabong District in the North, Kotido District in the North-West, Napak District in 

the West, Nakapiripirit District in the South-West, Amudat District in the South, and the entire 

eastern borderline is shared with the Republic of Kenya (UBOS, 2013). The coordinates of the 

district are 020 32’N, 34040’E.   

 

The district experiences a semi-arid type of climate with sporadic uni-modal rainfall patterns 

occurring between May and August and an intensely hot, dry season occurring from November 

to March (BakamaNume, 2010). Rainfall in the area ranges from 350 to 1000 mm per annum 

and is available in time and space (Nalule, 2010). The total annual rainfall allows the district 

to be characterised as a sub-humid system. The temperatures in the district are high, ranging 

from a maximum of 28 to 32.5 °C, with an average minimum of between 15 and 18 °C (Mubiru, 

2010). The vegetation is dominated by indigenous tropical grasses and the Acacia species 

(Egeru et al, 2014). 

 

The majority of the population relies on livestock rearing and in years of adequate rainfall, 

people grow groundnuts, sorghum, millet and cassava (UBOS, 2009). According to the 2014 

National Population and Housing Census, the district has a total population of 104 539 (UBOS, 

2014).  
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Figure 1: Map showing the study area 

 

2.2 Sampling and sample size determination 

 

A multi-stage sampling technique was used to select the target areas as well as the respondents. 

Sub-counties and villages in the district were stratified based on the estimated population of 

famers practicing CA. Hence, two sub-counties (Nadunget and Katikekile) and four villages 

(Nakodet, Nakwanga, Napudes and Komare) were selected. For the selection of respondents to 

be included in the cross sectional survey, the choice-based sampling scheme was used which 

involves stratifying the population based on the dependent variable; in this case, CA practice 

(Donkers, Franses & Verhoef, 2003). Choice based sampling is particularly useful when the 

outcome to be explained is rare (Cram, Karan & Stuart, 2009). The households within the 

selected sub-counties were grouped into two categories, namely those practicing CA (adopters) 

and those not practicing CA (non-adopters). 

 

To determine the number of non-adopters to be interviewed within the second category, a 

probability formula was adopted from Saxena et al (2010). That is n=z2×p×q╱e2n=z2p×q╱e2 

where n is the required sample size, z is 1.96 at 95% level of confidence, P is 0.95 (which is 

approximately 95% and accommodates the margin of households not practicing CA in Moroto 

District) and q = 1 – p, i.e. 0.5, and e = 0.05 (which is the margin error at 5%). Therefore, a 

total of 80 households were sampled of which 40 practiced CA and 40 did not. 

 

Primary data were collected through the use of questionnaires, interviews, physical 

observation, checklists, and focus group discussions. Secondary data were obtained from the 

district production office, sub-county agricultural office and from The Deutsche Gesellschaft 

für Internationale Zusammenarbeit (GIZ) on the status of CA in the four selected villages of 

study.  

2.3 Data processing and analysis  
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All the collected data from the respondents were first entered into Microsoft Excel to enhance 

proper coding of the data and then exported to the software programme, Statistical Package for 

Social Sciences (SPSS) for analysis using descriptive statistics (frequency distribution, means 

and percentages) as well as inferential statistics.  

 

The study analysed the socio-economic factors influencing adoption of CA using a binary 

choice model, namely the probit regression model. This model was chosen since the dependent 

variable is binary in nature and takes a value of 0 or 1. Furthermore, the probit model is suitable 

for estimating parameters of interest when the dependent variable is not fully observed. The 

probit model constrains the probability to a 0, 1 interval and assumes that an event will occur 

is non-linear and that the random error terms follow a normal distribution. 

 

The model is based on the probability of success of an event which in this case is the decision 

to adopt CA. The probability that an individual will choose to adopt CA depends on an 

underlying response variable that the expected utility from adoption of CA is greater than the 

utility of non-adoption. The random utility function (y*) for a farmer in Moroto District facing 

a decision to adopt CA can be specified in equation 1. 

 

Yi=1ifY∗=i (xiβ+ε)>0, 0 if otherwise Yi=1ifY∗=i (xiβ+ε)>0, 0 if otherwise……………………. 

(1) 

 

Where Y is a dummy variable capturing households ownership of CA (1 = if household has 

adopted CA, 0 = otherwise), β = (β0, β1, β2…… 6 ) is a vector of unknown parameters, i is 

the choice of the practice, xi is a vector of covariates (explanatory variables), that is socio-

economic and demographic characteristics of the individual, and ε is the error term. 

 

The empirical model that determines factors influencing the farmer’s decision to adopt CA is 

specified in equation 2. A household (i) makes a decision to adopt CA (Yi) if the expected 

utility from CA adoption is positive. Household adoption of CA is associated with socio-

economic and institutional characteristics that can be described as follows: 

 

0 1 1 2 2 3 3 4 4 5 5 6 6Yi i                    

………………………………...… (2) 

 

Where: 

Y = If the farmer had adopted CA or not 

  = Constant 

  = Coefficient of independent variable  

1  = Age (year) 

2  = Gender (1 if male or 0 if otherwise) 

3  = Education level (number of years spent in school) 

4  = Credit (1 if respondent has access to credit, 0 if otherwise) 

5  = Farming experience (years) 
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6  = Extension services (1 if yes, 0 if otherwise) 

i = Random error term 

 

3. RESULTS AND DISCUSSION  

 

3.1 Demographic and socio-economic characteristics of the respondents  

 

3.1.1 Age of the respondents  

 

Farmers were divided into age groups, ranging from 16 to over 60 years of age. The largest 

proportion (30%) of adopters of CA fell within the age group of 26 to 30 years. Furthermore, 

15% of the adopters fell within the 21-25 age group as well as the 36-40 age group. There 

were no non-adopters falling in the age group of 41-50 years. Among those who were in the 

61 and above age category, 10% had adopted CA, while 5% had not (Figure 2). It is clear 

from the results that both young and older people had adopted CA. The reason could be that 

young people have more ability to acquire information about new technologies while older 

people might have accumulated a lot of experience concerning the profitability of the farming 

system to adopt. Similar results were reported by Giller et al (2009).   

 

 
Figure 2: Age of respondents 

 

3.1.2 Educational level of the respondents  

 

The findings show that the majority of adopters (65%) and non-adopters (77.5%) had not 

attained any formal education. Only a small proportion (12.5%) of adopters and non-adopters 

(15%) had reached primary level. The adopters who had acquired secondary education 

comprised of 22.5% of the sample (Table 1). It can be seen that highly educated farmers have 

not adopted CA and the reason for this could be due to the fact that higher education is 

associated with increased specialisation of technical skills that makes CA less attractive to 

them. Moreover, the adoption rate for those who had not attained any education level was high 

because of increased adult literacy education and participatory methods in the area which 

improves on their knowledge to implement CA. This finding is consistent with Matata et al 

(2010), who observed that if a large number of farmers can read and write, they would be able 

to follow technical recommendations.   
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Table 1: Educational level of respondents 

Variable CA adopters (n=40) CA non-adopters (n=40) 

 N % N % 

Never went to school 26 65 31 77.5 

Primary education 5 12.5 6 15 

Secondary education 9 22.5 3 7.5 

TOTAL 40 100 40 100 

 

3.1.3 Gender of the respondents  

 

Table 2 shows that 55% of the CA adopters were male and 62.5% of the non-adopters were 

also male. Females were less well represented with 45% of adopters and 37.5% of non-

adopters. In general, the findings indicate that more males had adopted CA as compared to 

their female counterparts. This could be attributed to women in the Moroto District having less 

access to resources and labour as compared to males, which would limit their adoption for CA. 

This finding is consistent with Giller et al (2009), who reported that the female-headed 

households were less likely to adopt CA due to labour constraints. The results are also 

consistent with that of Jera and Ajayi (2008) who argued that because traditional power 

structures and controls over household productive resources is less favourable towards women, 

they may respond less positively to new technology than male-headed households. 

 

Table 2: Gender of respondents 

Variable CA adopters (n=40) CA non-adopters (n=40) 

 N % N % 

Male 22 55 25 62.5 

Female 18 45 15 37.5 

TOTAL 40 100 40 100 

 

3.1.4 Awareness of the famers about conservation agriculture 

 

Table 3 indicates farmers’ awareness of CA. When farmers were asked about whether they 

have heard about CA, all of the adopters and three quarters of the non-adopters said that they 

were aware of CA. Only 25% of the non-adopters had not heard about CA. The high 

percentage of CA awareness is due to the presence of government and NGO’s in the district 

which provides CA advisory services to the farmers. These findings agree with Langyintuo 

and Mungoma (2008) who also stated that the presence of NGO’s increased farmers’ 

awareness of CA practices such as crop rotation in Zimbabwe.  

 

Table 3: Farmers’ awareness of conservation agriculture 

Variable CA adopters (n=40) CA non-adopters (n=40) 

 N % N % 

Yes 40 100 30 75 

No 0 0 10 25 

TOTAL 40 100 40 100 
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3.1.5 Perception of the farmers about conservation agriculture 

 

Even though some farmers had not adopted CA, the majority of participants (57.5%) were 

satisfied with CA (Table 4). Participants’ reasons for satisfaction was because CA reduces 

soil erosion and improves agricultural productivity. These reasons are in line with results 

reported by Mazvimavi et al (2010). 

 

Table 4: Satisfaction with conservation agriculture 

Variable CA adopters (n=40) CA non-adopters (n=40) 

 N % N % 

Yes 23 57.5 16 40 

No 17 42.5 24 60 

TOTAL 40 100 40 100 

 

3.2 Level of conservation agriculture adoption  

 

3.2.1 Conservation agriculture principles being practiced by the farmers 

 

The results show that 35% of the farmers were practicing crop rotation and retention of crop 

residues. A further 30% of the farmers were practicing minimum tillage (Table 5). Even 

though the majority of the farmers were practicing crop rotation and retention of crop 

residues, it implies that CA adoption rate is still low and most of the farmers are still practicing 

conventional agriculture. This is because famers have not yet fully attained the necessary 

knowledge and skills for CA. Furthermore, farmers do not often adopt all three CA principles 

initially, hence adoption becomes a stepwise process. These results are in agreement with Jat, 

Wani and Sahrawat (2012) who reported that crop residues and no tillage became widely used 

in South Asia after a period of 10 to 15 years of testing that led to a partial increase in farmers’ 

knowledge and availability of adequate implements.  

 

Table 5: Conservation agriculture principles being practiced by the farmers 

Variable Adopters (n=40) 

 N % 

Use of previous crop residues/ mulching 14 35 

Minimum tillage 12 30 

Regular crop rotation 14 35 

TOTAL 40 100 

 

3.2.2 Total size of land dedicated to conservation agriculture 

 

When the adopters were interviewed on the size of land they had dedicated to CA, the majority 

(82.5%) had allocated 1-5 acres of land for CA (Table 6). CA was first introduced and 

promoted in the area by government and local NGO’s in 2008. The acreages allocated to CA 

is increasing as the number of years of practicing CA increases and more knowledge and 

experience is accumulated on CA. Therefore, the possibility of expanding land for CA 

increases as farmers realise high crop yields, reduced labour, and soil quality improvement. 

The results are consistent with Meijer et al (2015) who reported on the role of information, 
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knowledge and attitude on adoption of agricultural and forestry innovations in sub-Saharan 

Africa.  

 

Table 6: Land size dedicated to conservation agriculture by adopters 

Variable Adopters (n=40) 

 N % 

Less than 1 acre 5 12.5 

1-5 acres 33 82.5 

More than 5 acres 2 5 

TOTAL 40 100 

 

3.3 Constraints to using conservation agriculture 

 

The results in Table 7 indicate that limited information and knowledge was mentioned by CA 

adopters (12.5%) as a challenge during implementation of CA. According to Liniger et al 

(2011), a lack of information and knowledge is considered a major factor which hinders the 

adoption of CA. 

 

A lack of implements and inputs was recorded as a major challenge facing CA farmers by the 

largest proportion of CA adopters (30%). This finding implies that most farmers are relying on 

the use of a hand hoe and do not have sufficient farm power and machinery such as ripper 

planters, sub-soilers, and farm inputs such as herbicides which affects adoption of CA. This 

finding is consistent with Shetto and Owenya (2007) who reported that inadequate machinery 

and farm power hinders the adoption of CA in Tanzania. 

 

Out of the 40 adopter farmers who were interviewed, 7.5% mentioned difficulty in retaining 

crop residues to their fields after harvest. The reason is simply because the major of economic 

activity in the Moroto District is livestock rearing and therefore crop residue is used for feeding 

livestock, especially in the dry season when pastures are scarce. The results are in line with that 

of Rufino et al (2011) who reported that crop residues were difficult to retain for CA amongst 

the smallholder farmers in the tropics since it is needed to provide livestock feed during the dry 

season. 

 

Only 25% of CA adopters mentioned a lack of sufficient labour as one of the challenges they 

face. Since CA is a labour-intensive technology, this hinders the adoption of CA. This finding 

is consistent with Chiputwa, Langyintuo and Wall (2011) who found that labour intensity 

reduces adoption of some CA practices. 
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Table 7: Constraints faced by farmers practicing conservation agriculture 

Variable Adopters (n=40) 

 N % 

Inadequate information and knowledge 5 12.5 

Inadequate implements and inputs 12 30 

Difficult to retain crop residues 3 7.5 

Lack of labour 10 25 

Other 10 25 

TOTAL 40 100 

 

3.4 Socio-economic and institutional factors affecting adoption of conservation 

agriculture 

 

The probit regression model was used to analyse the socio-economic and institutional factors 

affecting adoption of CA. The dependent variables were whether the famers had or had not 

adopted CA, while the independent variables were age, gender, education level, access to 

credit, farming experience, and extension services.  

 

Table 8: Estimated probit model results for socio-economic and institutional factors 

affecting adoption of conservation agriculture 

Variable Coefficient S.E. Wald df Sig. Exp (B) 

Age 0.002 0.186 0.000 1 0.990 1.002 

Gender 3.857 1.117 11.930 1 0.001*** 47.327 

Education 0.055 0.604 0.008 1 0.927 1.057 

Access to credit 2.039 1.057 3.718 1 0.054** 7.684 

Farm experience -0.202 0.470 0.184 1 0.668 0.817 

Extension services 3.436 0.896 14.710 1 0.000*** 31.078 

Constant -2.896 1.472 3.78 1 0.052** 0.057 

** = Significant (p<0.05); *** Significant (p<0.01)  

 

The results revealed that factors which significantly affect adoption of CA were gender of the 

farmer (p<0.05), access to credit (p<0.01), and extension services (p<0.01), while other factors 

were not significant.  

 

3.4.1 Gender 

 

As hypothesised, gender of the farmers had a positive impact on adoption of CA and it is 

statistically significant at the 1% level. As previously mentioned, 55% and 62.5% of the 

adopters and non-adopters were male respectively. CA requires a significant input in labour 

for maintenance which results in the male-headed households having better access to capital 

and labour, making them more likely to adopt CA. These results agree with previous studies 

where researchers showed that male farmers are resource endowed by virtue of their cultural 

settings and are more likely to adopt a new technology (Baffoe-Asare, Danquah & Annor-

Frempong, 2013). 
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3.4.2 Access to credit 

 

Access to credit was found to be significant (p<0.05), implying that farmers who have access 

to credit are more likely to adopt CA than those who do not. Credit is required for hiring of 

labour and the purchase of agricultural inputs. The current results are consistent with 

Humphreys et al (2008) who stated that access to credit by farmers enhances their purchasing 

power and this in turn may increase purchases of improved seeds and inorganic fertilizers 

with consequent adoption.  

 

3.4.3 Extension services 

 

Extension services shows a positive correlation with adoption of CA and was significant at 

the 5% level. This is due to the fact that famers get exposed to new information, which 

decreases information irregularities that is associated with the new technology, and hence the 

majority of the farmers are aware of the technology and are willing to take risks which are 

associated with it. This finding is consistent with Kassie et al (2009) who reported that access 

to information on new technologies is crucial to creating awareness and positive attitudes 

towards technology adoption.  

 

4. CONCLUSION 

 

Current research findings revealed that access to extension services and credit, as well as the 

gender of farmers influences their decision to adopt or not to adopt CA. Other socio-economic 

factors such as age and education did not significantly influence the adoption of CA. 

 

The level of CA adoption is still low as only a few farmers are practicing crop rotation, retention 

of crop cover, and use of minimum tillage. Furthermore, they are farming on less than 5 acres 

of land. Finally, inadequate implements and inputs was highlighted by participating farmers as 

the main challenge faced by CA famers.  

 

5. RECOMMENDATIONS  

 

The following recommendations are highlighted by the authors: 

1. Increased awareness of the social, economic, and environmental benefits which are derived 

from the use of CA amongst the farmers. 

2. Provide training to the new and existing agricultural extension officers in relevant 

departments. 

3. Mainstreaming of CA in relevant government ministries and other departments which are 

supported through the provision of human, material, and financial resources in order to ensure 

that famers receive timely and effective support from well-motivated and trained agricultural 

extension officers. 

4. The enhancement of adaptive research to modify CA principles to the local conditions. 

5. Gender mainstreaming in agricultural extension whereby women are included in extension 

advisory services and have access to farm resources. 

6. Provision of seeds and other farm inputs, especially chemicals and fertilizers, at a subsidised 

cost and reduction of tariffs on imported CA implements to encourage and promote their 

availability. 
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ABSTRACT 

 

Organisational capacity and management are critical elements of extension systems. This 

paper examines the organisational capacity and management of the Nigerian extension system. 

Content analysis of documents and artefacts, semi-structured interviews with key informants, 

and site visits were used to collect data. The paper looks at individual, organisational, and 

system-level capacities and management systems. The current ratio of extension agents to 

farmers is between 1:5000 and 1:10 000, with a total workforce of about 7000 public agents. 

A new initiative, the N-Power programme, is employing 100 000 young graduates in extension. 

Financing provided by state governments typically only covers the salaries of extension staff, 

meaning there is little operational budget for travel, communication, training, or field 

programmes. States thus struggle to hire and provide incentives for staff, and most continuing 

education and incentives take place in donor-funded projects or with federal funds. The 

extension system has good support from policies and strategies, as well as from research, 

education, and donor programmes. The paper confirms that capacity and management issues 

are critically important for well-functioning extension systems, and that there are many 

elements to get right, including continuing education, incentives, coordination, and 

operational budgets.  

 

Keywords: Capacity, Extension, Management, Nigeria, Organisations 

 

1. INTRODUCTION 
 

There is new focus on agriculture and extension services in Nigeria, and it is thus important to 

understand the status of the system, including one major component, namely the organisational 

capacities and management. This paper thus analyses the capacities and management of the 

current Nigerian pluralistic extension system. 

 

Until the early 1970s, Nigeria was self-sufficient in food production, and agriculture was the 

main source of foreign exchange earnings. Following the discovery of oil, the agriculture sector 

stagnated as resources were shifted to develop the petroleum industry (World Bank, 2016). 

Nigeria now spends approximately US $6.5 billion annually in food imports (Matsilele, 2017).  

 

Support to public agriculture and to extension services has fluctuated in response to the overall 

political and economic environment in the decades following independence. However, in 2013, 

the Nigerian government instituted the National Economic Transformation Agenda to 

“diversify the economy from reliance on oil, assure food security and create jobs, especially 
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for the youth” (African Development Bank (ADB), 2013:3). At the same time, the Federal 

Ministry of Agriculture and Rural Development (FMARD) initiated the Agricultural 

Transformation Agenda to “promote agribusiness, attract private sector investment in 

agriculture, reduce post-harvest losses, add value to local agricultural produce, develop rural 

infrastructure, and enhance access of farmers to financial services and markets” (ADB, 

2013:3).  

 

As the government begins to focus on and reinvest in agricultural extension services, it is 

important to take stock of the current extension system, especially with regards to the 

organisational capacity and management of the system. Capacities are a critical element of 

extension systems. They are more crucial than ever to deal with today’s challenges such as 

climate change and globalisation. Extension is no longer seen as a linear link in the chain of 

transfer of technology, but rather as a broker and facilitator within complex agricultural 

innovation systems (Davis & Sulaiman, 2014). This implies the need for new capacities in 

extension. The government is beginning to focus on this with the N-Power programme, which 

is highlighted in the results.  

 

Capacities are not just important at the individual (extension agent) level, but at the 

organisational and system (or enabling environment) levels too (Food and Agriculture 

Organization (FAO), 2016). The individual level “relates to knowledge, skills (technical and 

managerial), and attitudes that can be addressed through facilitation, training, and competency 

development” (FAO, 2016:4). The organisational level “relates to public, private, and civil 

society organisations and networks of organisations in terms of a) strategic management 

functions, structures, and relationships; b) operational capacity (relationships, processes, 

systems, procedures, sanctions, incentives, and values); c) human and financial resources 

(policies, deployment, and performance); d) knowledge and information resources; and e) 

infrastructure” (FAO, 2016:4). Finally, the system level “relates to political commitment and 

vision; policy, legal, and regulatory and economic frameworks; national public-sector budget 

allocations and processes; governance and power structures; infrastructure; incentives; and 

social norms” (FAO, 2016:4).  

 

Management of extension services has received little attention in previous literature (Birner et 

al, 2009). A variety of management tools can be used to improve the performance of public 

service provision. These include Total Quality Management, Quality Circles, Results-Based 

Management, Best Value, and Benchmarking (Birner et al., 2009). Public-sector management 

reforms of the last decades have mainly fallen under ‘New Public Management’ (NPM), which 

applies private sector management approaches to the public sector. Along with other extension 

reforms such as decentralisation, privatisation, and demand-driven and participatory 

approaches, NPM is output and results-oriented, customer-driven, and efficiency-focused 

(Bertucci & Jemiai, 2000). In extension services, this would affect performance management 

and accountability mechanisms. 

 

For the purpose of this paper, we focus on the organisational capacities, that is, the staff 

numbers, training level, and skills; financing; and capabilities of the organisations and systems 

to perform their tasks. We also focus on the management, including performance incentives, 

accountability, and monitoring and evaluation of the services.  
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2. METHODOLOGY  

 

Content analysis of documents and artefacts, semi-structured interviews with key informants, 

and site visits were used to collect data for the study. Key informants were from government, 

research institutions, non-governmental organisations, donor projects, and the private sector. 

A total of 27 key informants were interviewed at their offices in Abuja or Zaria, where several 

of the interviews had multiple participants (between 1-5 people). Three of the discussions were 

with larger groups of participants in Abuja, Zaria, and Kaduna (21, 48 and 25 respectively). 

The Abuja meeting was conducted with Federal Ministry of Agriculture and Rural 

Development (FMARD) personnel. Zaria meetings included key stakeholders in the region in 

one meeting, and a visit to an “adopted” village to talk to participating farmers. The Kaduna 

meeting was with state-level personnel and the private sector. The documents reviewed were 

from both peer-reviewed academic sources as well as project documents and other grey 

literature. Validity was ensured through triangulation with individuals, groups, and 

organisations (Ary, Jacobs & Razavieh, 1996). Debriefing with peers, member checks, and 

using expert consultants also helped to ensure validity (Ary et al, 1996). Triangulation also 

helped to ensure reliability. 

 

3. RESULTS 

 

Capacities and management are important components of extension, providing the framework, 

tools, and facilities to implement programmes. They include human and physical resources, 

education and training, skills and capabilities, coordination, and programme financing. In a 

pluralistic system, this is a shared role between the public, private, and civil society sectors. 

We highlight the individual, organisational, and system-level capacities, as well as 

management issues such as accountability and coordination. 

 

3.1 Individual-level capacities 

 

Individual-level capacities include competencies, skills (technical and managerial), and 

attitudes. This includes the overall human resources or staffing of the extension system. 

According to a group interview with FMARD, approximately 7000 agents are employed in the 

public system in Nigeria. Estimates for the current ratio of extension agents to farm families 

vary from 1:5000 to 1:10 000, even within FMARD. Furthermore, 28% of extension agents are 

female and 60% are over the age of 40, demonstrating the aging of the extension workforce 

and lack of new hires.  

 

The majority of public extension agents undergo specialised training in agricultural extension. 

The first level includes an Ordinary National Diploma – an additional two years after high 

school, followed by a Higher National Diploma (HND) – an additional two years after the 

Ordinary Diploma. The next level is the Bachelor of Science (BSc) degree in agricultural 

extension, which entails five years of schooling following high school. Most of the field 

extension agents have an Ordinary National Diploma in most states in the north, and most in 

the southern states have an HND. Most of this training focuses on the basics of crop or livestock 

science, with insufficient attention to post-harvest management, business and market elements, 

or functional skills such as communication and group facilitation.  

 

Based in Zaria with six zonal offices, the Nigerian Agricultural Extension Research and Liaison 

Services (NAERLS) is also responsible to train and develop extension providers around the 
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country, but struggle with inadequate funding for most of its programmes (FMARD group 

interview, 2016). NAERLS provides training to the 36 state-level Agricultural Development 

Programmes (ADPs). However, ADPs typically do not have funds to travel to NAERLS for 

training. Usually only five agents from each state come to the training session, with more 

coming from whichever state the training is hosted in. In addition, the Agriculture and Rural 

Management Training Institute also provides extension training. Some states have gone 30 

years without training their ADP extension agents and 25-30 years without new recruitment 

(Government stakeholder, 2016). 

 

Most public extension agents in Nigeria are employed through the state-level ADPs. The ADP 

offices were set up during the 1990s with World Bank assistance. During the period of the 

World Bank-funded ADPs, the average ratio of extension agents to farm families was 1:1000-

1500. Extension agents were both directly recruited and seconded from the respective states’ 

Departments of Agriculture. Following the withdrawal of World Bank funding, massive 

attrition of both permanent and contract staff occurred. The deterioration in the quantity and 

quality of staff also led to a deterioration of quality of services (Technical Centre for 

Agricultural and Rural Cooperation (CTA), 2011). Attrition of state-level ADP staff has also 

been high due to poor working conditions (CTA, 2011). 

 

The Kaduna State ADP is considered the best-functioning ADP in Nigeria (Huber, Davis & 

Lion, 2017). Farming is the main source of income for most people in Kaduna, so the state 

government has been relatively supportive of the ADP. However, Kaduna ADP struggles to 

provide basic extension services. Currently, they have 129 agents, giving them a ratio of one 

agent to 4700 farming families. They have 40 motorcycles, largely funded by donor projects, 

but there is no fuel allowance, except through donor projects. The NAERLS provides 

fortnightly training for agents, but the ADP representatives felt the training was not up-to-date, 

too short, and lacking in field demonstrations to complement classroom training.  

 

As a new initiative to improve youth employment opportunities in the country, the federal 

government launched the N-Power Programme in 2016 to hire 500 000 young people, aged 18 

to 35, to work in education, health, and agriculture. N-Power Agro (which focuses on extension 

services) set targets for 100 000 recruits. The recruits receive basic training plus two years’ 

practical experience on the job, while being paid a flat stipend by the federal government 

(around US $100 per month). The programme refers to them as ‘paid volunteers’ (Federal 

Government of Nigeria (FGN), 2016). Since this programme is under the current political 

administration, it is not clear whether it will be continued when the next administration takes 

office in 2019.  

 

The federal government used a private agency for the recruitment and selection of N-Power 

Agro candidates for each state. The employment scheme used a phased approach with 30 000 

hired in Phase I (year 1), 30 000 in Phase II, and 40 000 in Phase III. By early 2016, 57 000 

people had applied for agriculture or extension positions. The government is targeting a 50:50 

ratio for men to women, but the response from women has not met this target and the 

programme started using women-specific recruiting advertisements in 2017 (Government 

stakeholder, 2016).  

 

The N-power Agro training for master trainers has been completed in all states and the Federal 

Capital Territory. The first tranche of 30 000 volunteers were trained in 2017 for three to four 

weeks at the local governments where they will work in many states. However, not all the states 
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have initiated training due to funding constraints and the level of commitment of the various 

states. Nevertheless, each of the 774 local governments received approximately 38 volunteers. 

Budget was allocated for stipends, and the government procured tablets for each recruit. 

Recruits started on the ground under the local governments in 2017 (Government stakeholder, 

2016).  

 

The training curriculum for N-Power Agro was developed with the non-governmental 

organisation Sasakawa, NAERLS, and agricultural universities and research institutes. The 

curriculum was reviewed at the end of 2016 by the private sector, in part to get their buy-in. 

The federal government wants the private sector and state governments to employ the young 

people after their two-year stint, though few companies have shown an interest in this and state 

governments are barely able to pay their existing staff with the recession. Eventually, FMARD 

would like to establish a permanent training school and system that will continue to train young 

graduates. Continuing education of the new hires is desired, and some mentorship will be 

provided. In addition, there is a plan for a virtual support platform that agents can use to send 

in queries and obtain advice from experts from the universities and research institutes 

(Government stakeholder, 2016).  

 

Each state ADP has a focal officer to coordinate with the N-Power volunteers. While the 

volunteers will be based at the ADP offices, they will not report directly to the ADPs and will 

be managed federally. Work planning and performance management of so many new staff will 

be a challenge and such a massive hiring and training programme can only be judged over time. 

Past experience in Nigeria and evidence from literature shows that hiring and paying salaries 

is only one part of an extension service, therefore, operational funds, continuing education, and 

strong links with knowledge actors are all critical elements that must also be provided for 

(Government stakeholder, 2016).  

 

The donor-funded Sasakawa Africa Fund for Extension Education (SAFE) does provide the 

opportunity for mid-career extension professionals to obtain university degrees. Their 

employers are also required to contribute to the programme. SAFE started in 2003 at Ahmadu 

Bello University and now includes four universities in Nigeria. Some 379 extension 

professionals have completed the mid-career BSc programme (SAFE, 2017).  

 

Nigerian extension has a strong culture of professional development in academia. The 

Agricultural Extension Society of Nigeria provides opportunities for extension academics and 

practitioners to collaborate in strengthening extension in Nigeria. However, there is no overall 

certification, set of standards, or regulation for extension agents from all sectors that would 

ensure quality and professionalism of the extension services. The recently-formed Nigerian 

Forum for Agricultural Advisory Services has taken up this topic, but have yet to institute any 

specific mechanisms (Government stakeholder, 2016).  

 

3.2 Organisational-level capacities 

 

Organisational-level capacities include financing, equipment and infrastructure, performance 

management, and knowledge and information resources. Practically, the federal government 

provides the majority of funding for extension today, and state governments do most of the 

execution. According to FMARD, only Kaduna and Anambra states are directly funding their 

ADPs, while the rest rely on donor projects.  
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Financing provided by state governments typically only covers the salaries of ADP extension 

staff, leaving little or no operational budget for travel, communication, training, or field 

programmes with farmers (CTA, 2011). This results in a lack of motivation and inadequate 

training and preparation with regards to modern agriculture extension. The ADPs within each 

state are organised into zones, then sub-zones, then blocks (which are approximately equal to 

a Local Government Area (LGA) and are the smallest formal administrative government unit 

in Nigeria), and then cells (or villages). Since the ADPs were designed to be funded through a 

tri-partite agreement between the World Bank (66%), federal government (20%), and state 

government (14%), they were set up somewhat in parallel to the existing agriculture department 

at the LGA level and expected to collaborate (Auta & Dafwang, 2010). There is an expectation 

that the LGAs provide some level of extension services, but there is variability in the services 

they provide, and ADP agents typically fill the gaps. Unfortunately, there is little to no 

coordination between ADP staff and LGA agricultural staff (FMARD, 2016). Furthermore, the 

local governments have no regular budget to rely on, and only receive funds for special 

agricultural projects. 

 

Over 60% of extension agents have smart phones that could be used to support activities, but 

no allowance for data or communication costs or tools to use on their phones. Despite the 

limitations regarding the ADPs, there are some examples of states and other actors providing 

resources to reinvigorate it: 

 The Labana rice mill in Kebbi State purchased 25 motorcycles for extension agents with a 

monthly fuel allowance (Donor/ project stakeholder, 2017).  

 Delta State has provided 71 motorcycles to extension agents.   

 Kano state recently hired 740 new agents, 100 of whom were trained by a donor project 

collaboration with the International Crops Research Institute for the Semi-Arid Tropics 

and Sasakawa. 

 Several donor-funded programmes provided comprehensive training (workshops 

conducted on pre-season, post-harvest, group formation and dynamics, and leadership 

skills to build capacity) and gave stipends to select extension agents working on their 

projects, which has boosted enthusiasm and enhanced results (Government stakeholder, 

2016.) 

 

The state-level ADPs and other extension providers were not found to have adequate, if any, 

systems of performance management and little incentives for staff beyond the basic salary. 

Those agents working with donor-funded programmes sometimes have access to transport and 

limited operational funds. Furthermore, monitoring and evaluation systems are weak or non-

existent. However, the new extension policy does highlight the importance of monitoring and 

evaluation as well as accountability.  

 

With regards to knowledge management, NAERLS is responsible for Nigeria’s market 

information services, which involves regularly collecting and disseminating market prices of 

commodities in selected markets in all the geopolitical zones. They are also implementing a 

farmer helpline and an e-extension system. 

 

3.3 System-level capacities 

 

System-level capacities include vision and political commitment; policy, legal, and strategic 

frameworks; national public-sector budget allocations and processes; and governance and 
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power structures. While government revenues to support programmes are currently low due to 

the recession, there is a renewed focus and political will in both agriculture and extension. 

Several policies and programmes support agriculture with new initiatives involving extension 

services. In addition to the N-Power Agro programme, this shift can be seen from the Growth 

Enhancement Support Scheme, which launched a system to distribute fertilizer subsidies 

directly to farmers through mobile money. Another indication is the Agriculture Promotion 

Policy, which highlights the need to fund, coordinate, and improve quality of extension services 

across the country. In extension, this increased support is evidenced through the development 

of a new extension policy and the establishment of the Federal Department of Agricultural 

Extension Services in December 2012.  

 

With regards to governance structures and the enabling environment for extension, Nigeria has 

an impressive infrastructure, including dedicated extension offices in each state, a large number 

of agricultural research institutions and extension training programmes, as well as a 

coordination system connecting research and extension to farmers called the Research-

Extension-Farmer-Input Linkage System (REFILS). Most of these structures were established 

with World Bank funding in the 1980s and have since suffered from a severe lack of funding 

and coordination in times of both economic growth and recession. 

 

The extension system is supported by an extensive agricultural research and education system. 

Nigeria has the largest agriculture research system in sub-Saharan Africa, with 2688 

agricultural researchers and spending US $550 million for research (Agricultural Science and 

Technology Indicators (ASTI), 2014). The connection between research, extension agents, and 

farmers is generally considered weak. Key research organisations include the 17 commodity-

based research institutes, the National Agricultural Extension Institute, agriculture departments 

in 18 national universities, three specialised universities of agriculture, and an international 

agricultural research centre (CTA, 2011).  

 

Pluralism, especially in the private sector, has been growing. Various initiatives across public, 

private, and non-governmental actors point to increased pluralism within the extension system. 

The World Bank Fadama Project is the largest donor project currently working in agricultural 

extension, and has contracts with both private advisory service providers and public agencies. 

Sometimes the non-public providers, such as Sasakawa Africa Association, hire extension 

agents from ADPs to staff the project. A variety of other donor projects also hire ADP staff to 

implement extension activities. Typically, this is not in conflict with their government duties, 

but simply provides travel, communication and programmatic funding, plus training to do basic 

extension work that they would not normally be able to. 

 

In terms of coordination of pluralistic actors, the REFILS is intended to bring together research, 

extension, the private sector, and farmers to ensure that new research is used and to guide the 

course of future public research. The World Bank’s National Agricultural Research Project 

initially funded REFILS from 1995 to 2000 to good performance, primarily defined by strong 

communication channels between researchers and extension, researchers and farmers, and 

extension and farmers. However, following the ending of the World Bank’s funding, REFILS 

performance declined, due to both a lack of funding and coordination (CTA, 2011).  

 

REFILS’ activities by NAERLS today include quarterly review meetings in each zone, an 

annual review meeting, feedback on the Agricultural Performance Survey that forecasts crop 

production for the wet and dry seasons, and some in-house reviews hosted by the research 
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institutes. Only a few states still hold research-extension Monthly Technology Review 

Meetings, monthly meetings with ADPs to discuss new technologies, and their uptake chaired 

by the Institute for Agricultural Research (FMARD, 2016). A few different states do hold 

fortnightly trainings, but with limited contact with research institutes or the input from the 

technology review meetings. Moreover, all coordination meetings suffer from low participation 

of extension agents, farmers, and private-sector representatives. Extension agents usually do 

not have funding to travel for meetings.   

 

4. CONCLUSION 

 

This paper has looked at the existing capacities and management of the pluralistic Nigerian 

extension system. Capacities and management are important components of extension, 

providing the framework, tools, and facilities to implement programmes. They include human 

and physical resources, education and training, skills and capabilities, coordination, and 

programme financing.  

 

At the individual level, extension agents receive adequate foundational education, but most do 

not receive additional training or continuing education unless they are attached to some donor-

funded programme. Professionalism mechanisms such as certification and regulation are also 

lacking.  

 

With regards to the organisational level, Nigerian extension services do not have adequate 

human resources. One bright spot is the attempt to bring in young graduates through the N-

Power Agro programme. However, once the requisite human resources are in place, operational 

funds are also needed for them to perform their functions. Some states have been providing 

additional incentives and support such as motorcycles. In addition, performance management 

systems are lacking.  

 

At the system level, there are supportive policies and institutions in place so support and 

strengthen extension. Coordination mechanisms exist, however, without resources they cannot 

function properly.  

 

Nigeria has the infrastructure and mechanisms for a well-functioning extension system. Due to 

the federal system and the pluralistic nature of extension, coordination is a major issue. 

Adequate resourcing of coordination mechanisms, as well as operational funds for extension 

agents should be addressed through cost-sharing mechanisms with various actors or other 

innovative financing mechanisms. Professionalism will also go a long way in raising the 

profile, along with the necessary resources of agricultural extension in Nigeria.  

 

5. RECOMMENDATIONS  

 

As a result of the findings, the following recommendations are given to improve organisational 

capacity and management of extension in Nigeria: 

1. Reform and expand extension agents’ basic training and continuing education to increase 

skills, research and job motivation, including: 

a. Establishing minimum training standards paired with easy access to remedial training for 

female and male staff members. 
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b. Expanding training content beyond basic agronomy into post-harvest processing and 

marketing of key crops, business skills, and functional skills (such as mobilisation, 

communication and facilitation). 

c. Training NAERLS and/ or selected ADPs on low-cost ICT-enabled extension strategies. 

2. Establish a performance-based management system for ADP staff linked to salaries and 

promotions, including: 

a. A small number of tangible key performance indicators linked to goals of extension, 

namely farmer satisfaction, adoption, productivity, and welfare. 

b. Rewards based on achieving certain targets. 

3. Leverage and equip N-Power staff to assist with Agricultural Performance Survey of 

NAERLS nationwide. This information could also be used for improving extension and 

other agricultural programmes across the country by both the public and private sectors in 

Nigeria as well as donor projects. 
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ABSTRACT 

 

The Environmental Impact Assessment (EIA) is a tool that can assist with decision making to 

produce food sustainably and still look at protecting or preserving natural resources. The 

Overberg District, the chosen study area, is located in the southern parts of the Western Cape 

Province in South Africa and the area is rich in agricultural activities. The EIA regulations 

can affect future agricultural activities for both commercial and emerging farmers. For this 

study, emerging farmers were chosen as many of these farmers are developing or expanding 

their farming enterprises and the high costs of EIAs can result in financial implications for 

these farmers. The purpose of the study was to determine the effects of EIA regulations on the 

emerging farmers in the Overberg region. Furthermore, the study aims to assess the 

interpretation of extension staff and farmers regarding EIA regulations and its importance for 

agriculture. In addition, the study seeks to propose methods to improve the knowledge and 

awareness of EIA regulations amongst farmers and extension staff by creating a better 

understanding regarding the EIA process. To successfully meet the objectives of this study, 

structured questionnaires were administered to 30 farmers and 29 extension officers. The study 

found that EIA regulations do impact farming operations and that many farmers also lack 

knowledge regarding EIA regulations. 

 

Keywords: Emerging farmer, Environmental Impact Assessment (EIA) regulations, Extension 

officer 

 

1. INTRODUCTION 

 

The agriculture industry in the Western Cape plays an important role to ensure food security in 

the country. It creates employment, especially in rural areas, and can be seen as an instrument 

to attract foreign investments (Vink et al, 2003). The Overberg District is located in the 

southern parts of the Western Cape. The Overberg District has diverse commodities in the 

agricultural landscape of South Africa, which consist of livestock, sheep, viticulture, fruit, 

grain, oil seed crops, teas, vegetables, and pig farming (Department of Rural Development and 

Land Reform (DRDLR), 2017). With these numerous commodities, farmers can easily violate 

the Environmental Impact Assessment (EIA) regulations and the relevant authorities that 

govern these regulations can give out major penalties. The EIA regulations can be violated by 

undertaking the following: cultivation of virgin land, implementation of dams, laying of 

pipelines, and work employ in rivers on farms. 
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Due to the time constraints and high implementation cost involved in the EIA process, it can 

have a negative impact on development taking place on the farm level. In contrast, it can protect 

farmers and the agricultural sector from large developments that are taking place that have a 

negative influence on the agricultural sector. Over the last three decades, the EIA has been seen 

as one of the most successfully and widely adopted environmental policy instruments 

(Sandham, Hoffmann & Retief, 2008). The EIA process can be described as a method of 

evaluating the consequences that will occur if certain actions are undertaken (Wood, 2003). 

The EIA process can be used to evaluate the environmental consequences for a proposed 

project and create action plans that can reduce the impact that the project has on the 

environment. In addition, it will ensure that these action plans are implemented during 

commencement of the project (Glasson, Therivel & Chadwick, 2005). 

 

The EIA process has been implemented in various countries across the world, but it was first 

started in the United States of America (USA) due to the concern of the public of the dangerous 

consequences that large projects had on the environment (Singh, 2007). Although the EIA 

process has begun in developed countries, developing countries have also adapted to it over 

the years (Lee, 2000). The EIA regulations were first introduced in South Africa when it was 

incorporated in the Environmental Conservation Act (ECA) 73 of 1989, and terms of section 

21 and 26 of this Act on September 1997 (Osborne, 2015). The ECA of 1989 was phased out 

and followed by the National Environment Management Act (NEMA) of 1998 (Osborne, 

2015).  

 

The EIA regulations have gone through many changes over the years in South Africa, where 

the process has been strengthened with various legislative changes, making it more accessible 

and reasonable for implementation (Montgomery, 2015). There are also two other laws that 

can be affected by development in the agriculture sector, namely the Conservation of 

Agriculture Resource Act (CARA) No. 43 of 1983, and the Water Users License Authorisation. 

These laws can sometimes be confusing, difficult to interpret and time consuming, with major 

implementation costs. 

 

For the purpose of this study, three objectives were highlighted. Firstly, to determine the effects 

of EIA regulations on the emerging farmers in the Overberg region. Secondly, to assess the 

interpretation of extension staff and farmers regarding the EIA regulations and its importance 

for agriculture. Thirdly, to propose methods to improve the knowledge and awareness of EIA 

regulations amongst farmers and extension staff by creating a better understanding regarding 

the EIA process. 

 

2. METHODOLOGY 

 

The Overberg region was chosen as the study area mainly due to the diverse agricultural 

commodities in the district. The district also has a number of emerging farmers at various 

locations. As emerging farmers and extension officers are at the forefront of agricultural 

development in the district, these two groups of individuals were chosen to take part in the 

study. The reason as to why extension staff formed part of the study was because they are the 

link between the farmers and other programmes in government departments that specialise in 

the field of environmental protection. Extension staff are also in a position to provide guidance 

to farmers and have access to funding. The farmers formed part of this study as they are the 

individuals that are directly affected by EIA regulations. 
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Interviews were conducted to determine the impact of EIA regulations on the agricultural 

industry from a management perspective. Thus, data were collected through the use of 

structured questionnaires and interviews. Questionnaires were randomly distributed to farmers 

in the Overberg region. However, the extension staff in the Overberg District is small in 

number, therefore, the entire Western Cape extension staff participated in this study. Data were 

collected from 30 farmers and 29 extension staff members.  

 

3. RESULTS AND DISCUSSION 

 

3.1 Demographics 

 

This section deals with various demographic characteristics such as gender, age, education, 

work experience, farming experience, and to which enterprises they are associated. 

 

3.1.1 Extension officers 

 

The gender of the extension officials that took part in the study consisted of 37.9% females and 

62.1% males. The age profiles of the extension officers are 20.6% (20-35 years), 65.5% (36-

50 years) and 13.8% (51 years or older). The 13.8% assumedly are extension officers with 

experience of more than 20 years as specified in Table 1, and this can also give an indication 

that experience and skills will be lost due to retirement. Furthermore, the extension officers 

that participated in the study have a great amount of experience in extension as shown in Table 

1. The education levels of extension officers ranges between National Diplomas, Bachelors, 

Honours, Masters and Doctoral degrees. The enterprises that the various extension officers 

provide advice for are as follows; 72.4% livestock, 44.8% sheep, 24.1% grain, 65.5% 

vegetables, 27.6% fruit, and 31% other (which include honey bush tea, nuts and bees).  

 

Table 1: Extension officers’ number of years’ experience in providing extension service 

 

3.1.2 Farmers 

 

The gender of the farmers that participated in the study consists of 13.3% females and 86.7% 

males, and from these percentages it can be deduced that men are dominating farming in this 

region. The age profiles of the farmers that took part in the study are 13.3% (20-35 years), 30% 

(36-50 years) and 56.7% (51years or older). From this data, it can be reasoned that farming in 

the region is not appealing to the youth and more appealing to the older generation. 

Furthermore, the group have a substantial amount of farming experience as 90% of the 

participants have more than four years of farming experience as can be seen in Table 2. 

 

Extension advisory experience Response Percent 

Less than 5 years 6 20,7% 

5-9years 8 27,6% 

10-19years 11 37,9% 

More than 20 years 4 13,8% 

Total 29 100,0% 
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Table 2: Farmers’ number of years’ experience in farming  

 
 

The educational levels of the farmers are as follows: 13.3% (Grade R-Grade 9), 43.3% (Grade 

9-Grade 12), 16.7% matriculated, 13.3% national certificate and 13.3% tertiary qualifications. 

From these education levels, it can be deduced that most of the farmers can read and write. In 

the agricultural sector, education is a crucial aspect as it can assist with the understanding and 

articulating of issues regarding the sector (Sebeho, 2017). The enterprises of the farmers that 

took part in the study was 66.7% livestock, 46.7% sheep, 36.7% grain, and 46.7% other 

enterprises which they have indicated to include dairy and rooibos tea. The wide variety of 

enterprises that the farmers have also show that the farmers can be exposed to a wide range of 

different listing activities (South African Government Gazette, 2017a; South African 

Government Gazette, 2017b; South African Government Gazette, 2017c). 

 

Overall, both groups of farmers and extension officers have a wide and diverse range of 

experience in the agriculture sector and it is also spread over numerous years. This experience 

in farming can be of great benefit for this study as the EIA was implemented in South Africa 

in the 1970’s and various regime changes have taken place since then (Montgomery, 2015; 

Wood, 1999). This can also be complemented with a wide amount of enterprises that the 

extension officers specialise in and diverse enterprises which the farmers practice. This is 

supported by WESGRO (2014) which states that the Western Cape has a diverse agricultural 

sector which has 11 commodities that contribute to the sector. 

 

3.2 Effects of EIA regulations on farming 

 

In order to determine the effects that the EIA regulations have on farming, various questions 

were posed to the participants including how these regulations influenced different projects of 

the extension officials, impacted production levels, as well as the origins of EIA regulation 

activities triggered. The EIA regulations can have various effects on farming, which include 

economic, social and natural resource factors. The economic analysis of the environmental 

impact of a project is critical during the preparation phase to determine whether the project’s 

net benefit will be greater than the alternative even in the event of a non-project scenario 

(James, 1994). Thus, by having various alternatives during the planning phase it can assist with 

decision-making (Tshabangu, 2009) and this can reduce the impact that the agricultural project 

has on the environment. Of the farmers that took part in the study, 48.3% have been negatively 

influenced by the EIA regulations as it restricted the planning of new enterprises. 

 

The farmers were asked if the EIA regulations affected their production levels and 12 of the 

farmers (40%) said yes, while 18 farmers (60%) were not influenced by the regulations. The 

12 farmers whose production levels decreased, indicated that they could not cultivate virgin 

land due to the EIA regulations, except one farmer who indicated the production level losses 

were due to loss of fertile soil as the farmer could not control erosion. 

Farming experience Response Percent

Less than 1 year 1 3,3%

1-3 years 2 6,7%

4-6 years 6 20,0%

7-9 years 5 16,7%

10 years or more 16 53,3%

Total 30 100,0
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Furthermore, the extension officers were also asked if the EIA regulations affected the 

production levels of their projects, and the resultant percentages were more or less balanced as 

48.3% of projects production levels declined, while the other 51.7% did not have any effects 

on their projects. The decline in production levels can be detrimental to the development of the 

farmers as the majority of the farmers invest their profits in farming and some use it for home 

consumption. Figure 1 displays the causes of EIA regulations’ impact on the farmers’ 

production levels which included 71.4% cultivation of virgin land, 21.4% utilisation of water, 

14.3% pollution associated, and 21.4% other (this included intense holding of animals and 

keeping more rabbits than what is required by listing notice).  

 

 
Figure 1: The causes of EIA regulations’ impact on the farmers’ production levels 

 

This has resulted in a decrease in crop yields and farmers could not increase their grazing 

capacity due to the restriction of the production levels. There is a high percentage of projects 

that were influenced due to restrictions regarding the cultivation of virgin land, which may 

include limitations in planting cash crops such as grain, canola and planting of fodder to 

increase the grazing capacity of farming unit. In South Africa, the agriculture sector has the 

greatest impact in habitat loss across the country, affecting biodiversity patterns that are due to 

the intense cultivation as well as poorly protected lowlands of the Western Cape (Cowling et 

al, 1999). Furthermore, when farmers complete the application for the EIA process, it can take 

up to 12-18 months depending on the triggered listed activities and this can lead to seasonal 

losses for farmers (Montgomery, 2015). Moreover, EIA regulations have also restricted the 

planning or proceeding of some of the extension officials’ projects as 58.6% have seen 

difficulties with the implementation of projects. Most of the projects were restricted due to the 

cultivation of virgin vegetation and farmers could not expand their farming activities.  

 

3.3 Interpretation of EIA regulations and importance to agriculture 
 

The EIA regulations can be a very complex subject and very difficult to interpret. To determine 

both farmers and extension officers’ level of understanding, as well as penalties faced for non-

compliance of EIA regulations, a number of questions were posed to the participants. With 

regards to their level of understanding with respect to the EIA regulations, 53.3% of the farmers 

are familiar with the EIA regulations, whereas 89.7% of the extension officials are familiar. 

The majority of those who are familiar with the EIA regulations have minimal or partial 
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understanding (Table 3 and 4). From the farmers’ perspective, these numbers show that there 

is a lack of understanding of the EIA regulations.  
 

Table 3: Level of understanding of EIA regulations for farmers 

 
 

 

Table 4: Level of understanding of EIA regulations for extension officers 

 
 

Only 53.3% of the farmers are aware of penalties that farmers can face for non-compliance 

with EIA regulations, while 89.7% of the extension staff said that they are aware of penalties 

associated with non-compliance. The participants were also asked if they are aware of the 

listing notices of the EIA regulation; 20.7% of the farmers said yes and 79.3% said no, while 

69% of the extension staff said yes and the other 31% said no. 

 

It can be also be noted that the extension officers have room for improvement, as only five 

extension officers fully understand EIA regulations as shown in Table 4. It is expected that 

extension officers be able to provide information to emerging farmers with regards to EIA 

regulations through advisory services. Emerging farmers often do not have access to updated 

information and extension officers are often the sole means of transferring information. The 

EIA regulations have three different types of listing notices, namely listing notice 1 (GNNo.R. 

327), listing notice 2 (GNNo.R 324) and listing notice 3 (GNNo.R 324). Under these listings 

are the respective activities which these farmers should comply with (South African 

Government Gazette, 2017a; South African Government Gazette, 2017b; South African 

Government Gazette, 2017c). By understanding these listing notices, the farmers and extension 

officials will know what activities they should comply with on a project and farming level 

(South African Government Gazette, 2017a; South African Government Gazette, 2017b; South 

African Government Gazette, 2017c). 

 

Of all the farmers that participated in the study, only one farmer was guilty of non-compliance 

with the EIA regulations as the farmer had cultivated virgin land unlawfully, however, the 

penalty received was not elaborated on. From the extension officers’ projects, six farmers were 

guilty of non-compliance of the EIA regulations. Five of the farmers were guilty of the 

cultivation of virgin land and one farmer kept more than 500 rabbits on the farm. From the 

farmers that participated in the study, only 43.3% had received assistance from the extension 

officers regarding the EIA regulations.  Of the farmers who had received assistance, only 9 

farmers said that it supported them with planning of their farming business. When planning 

projects, 93.1% of extension officials take into consideration the EIA regulations. By taking 

Level of understanding Response Percent

Minimal understanding 10 62,5%

Partial understanding 4 25,0%

Fully understand 2 12,5%

Total 16 100,0%

Level of understanding Response Percent

Minimal understanding 10 38,5%

Partial understanding 11 42,3%

Fully understand 5 19,2%

Total 26 100,0%
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into account the EIA regulations during planning, it will prevent farmers from breaking the law 

and it can also lead to more sustainable projects. A large percentage (86.2%) of extension staff 

indicated that they have given advice to farmers regarding the EIA regulations as depicted in 

Figure 2. This result also demonstrates that extension officials consider EIA regulations when 

implementing projects. The majority of the advice given was cultivation of land advice for 

grain farmers, increasing grazing capacity of the farm, or the establishment of new orchards. 

 

 
Figure 2: The percentage of extension officers that provided advice regarding the EIA 

regulations 

 

One of the findings of the study was that the farmers and extension staff consider the EIA 

regulations in the agricultural environment to be very important as 86% of the farmers have 

agreed to its significance and 96.2% of the extension officials agreed that EIA regulations are 

important. Many of the farmers and extension officers believe that EIA can be utilised to 

conserve the natural environment and to limit illegal activities occurring. By taking it into 

consideration when planning projects, EIA regulations can create sustainable farming projects 

which future generations could benefit from. 

 

3.4 Awareness of EIA regulations 

 

In order to determine the knowledge and awareness of EIA regulations amongst farmers and 

extension officers, they were questioned about whether they received training, and their 

preferred methods to create awareness on the subject. To improve the knowledge and 

understanding amongst farmers and extension officers, various avenues should be looked into. 

Figure 3 displays the farmers’ preferred methods of creating awareness with regards to EIA. 

 

Farm visits was the highest with 60%, as farmers can show the environmental case officer the 

plans that he/ she wants to implement on the farm. Farmers normally do not have much free 

time and farm visits can be more appropriate and face-to-face interaction is better amongst the 

different parties. Creating awareness amongst farmers by means of farmers days was the 

second preferred choice with 56.7%. This option can be seen as viable as farmers are familiar 

with these farmers days, which are hosted by the Western Cape Department of Agriculture 

(WCDOA). Organised agriculture, for example Grain SA and African Farmers’ Association of 
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South Africa Organisation (AFASA), also host farmers days on a regular basis. Practical advice 

can be given to groups of farmers at the same time and it can create an environment of 

information sharing amongst farmers and officials of the Department of Environmental Affairs 

Development and Planning (DEADP).  

 

With regards to training of extension officers, 30% of the farmers believe extension officials 

require training. This percentage is quite low since 89.7% of the officials are familiar with the 

EIA regulations. It can also be due to the fact that the farmers do not expect the extension 

officials to assist them with EIA complications, but rather with other farming advice. Sending 

monthly newsletters was one of the lowest supported options with only 30% of the farmers 

wanting to be informed using this method. A few of the reasons why this option has a low 

percentage may be due to the fact that farmers are located in remote areas and some of them 

do not have access to email facilities. Another option to overcome this issue is to print the 

newsletters and translate them into the farmers’ language. 

 

 
Figure 3: Methods that should be employed to create awareness regarding EIA 

regulations 

 

One of the methods to improve knowledge and interpretation of farmers and extension officers 

can be through training, for example workshops, block sessions and strategic sessions. By 

providing training to extension staff, it can be of great assistance as they are normally the 

people who work closely with farmers and provide advice to farmers on a daily basis. 
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Figure 4: The percentage of farmers that are interested in EIA training 
 

The extension staff that participated in the study indicated that only 20.7% of them have 

received training with regards to EIA regulations. Of the extension officers that did not receive 

training, 89.3% indicated that they would like to receive some sort of training. Furthermore, 

80% of the farmers have shown an interest in EIA regulations training (Figure 4). It can be 

perceived that both farmers and extension officials are interested in training due to the high 

percentages and would like to increase their knowledge around the EIA issue. 

 

The extension officers and farmers indicated that they would like to receive training regarding 

the laws and aspects revolving around the EIA legislation, specifically associated to 

agriculture. There are also short courses provided by various tertiary institutions that can assist 

the extension officers with understanding these EIA regulations. The Extension Recovery Plan 

(ERP) is also in place to provide support with the development of extension officials 

(Department of Agriculture, Forestry and Fisheries (DAFF), 2011). The ERP is an initiative by 

DAFF to improve the extension and advisory services in South Africa (DAFF, 2011). 

Terblanche and Willemse (2009) stated that through proper alignment of policies and 

initiatives, training of extension officials, and by making use of resources and skills of the 

private sector and tertiary institutions, government can be assisted to provide extension to 

emerging and commercial farmers. Just over half of the farmers who participated in the study 

(55.2%) acquire assistance from a mentor. The mentors are normally commercial farmers that 

may have some background knowledge regarding EIA regulations or have encountered the 

regulations at least once during their farming years. The mentoring of emerging farmers by 

commercial farmers can also be an effective tool to train emerging farmers (Ortmann, 2005). 

 

4. CONCLUSION AND RECOMMENDATIONS 

 

From the research that was conducted, EIA regulations was shown to affect farmers in the 

Overberg District. This impact from EIA regulations did reduce the production of some of the 

farmers that took part in the study. The research also shows that many of the farmers that took 

part in the study have people employed on the farm and a decline in the production levels can 

be detrimental to the employment rate of the Overberg region. 
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Most of the extension officials that participated in the study have some background knowledge 

about the EIA regulations, as most of them are aware of it. However, there were only a few 

extension officers that fully understood the EIA regulations. The extension officers in some 

instances gave advice to their clients regarding the EIA issues, cultivation of land, 

implementation of a slaughtering facility and water related issues. Their projects were 

influenced by EIA regulations and led them to automatically gain knowledge regarding EIA 

regulations. 

 

The data also suggested that the extension officials consider the EIA regulations when planning 

their projects. From the farmers’ perspective, only half of them are familiar with the EIA 

regulations. This low amount can have negative effects on the environment and on the 

agricultural sector. It can also lead to penalties that can result in financial difficulties for the 

emerging farmers. Both farmers and extension officers consider the EIA regulations as 

important to the agriculture sector. Their reasoning behind this is that it can assist them to 

control degradation of natural resources and decision-making. By taking the EIA regulations 

into consideration in the planning of the farming operations and practices, it could lead to 

sustainable farming.  

 

Most of the farmers that participated in this study are interested in training and are willing to 

increase their knowledge regarding the EIA regulations. From the research that was done, most 

of the farmers are at ease with farmers’ days and site visits as means to create awareness 

amongst farmers. Furthermore, the research shows that not many farmers attain assistance from 

mentors, which can be beneficial to assist emerging farmers with decision-making regarding 

the EIA regulations. With respect to the extension officers, it is important for them to increase 

their knowledge around EIA issues, as they are the key for transferring information to farmers 

as they provide advice to farmers on a daily basis. The methods that were identified to increase 

the awareness and assistance of EIA issues around extension officers included better 

coordination amongst internal programmes at their department and with other governmental 

departments and the incorporation of environmental consultants where workshops and 

presentations can be held with extension officers.  
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ABSTRACT 

 

The awareness, attitudes and values which an individual has about his abilities affects his work 

performance. The pessimistic perception and negative comments about quality extension 

service delivery have been on-going, but little has been done to evaluate the concept of self-

efficacy in extension practice. Self-efficacy describes an important facet of human motivation 

which denotes a positive self-prophecy about one’s capabilities premised on oriented 

outcomes, relayed experiences and verbal inducement. The primary step for an extension 

officer to succeed with farmers will be to acquire the perception and vehemently exert control 

over outcomes associated with new innovations. There is a plethora of evidence that emanated 

from various studies to show that it is possible to motivate extension practitioners using 

techniques such as evaluation of performance, behavioural modelling practice, and 

experiential education. This review paper discusses the bases, features, goal realisation and 

implications of self-efficacy in the context of extension service delivery. The paper concluded 

that with an increase in self-motivation, there is a concomitant growth in self-efficacy. 

Extension practitioners need to engage in activities that will promote and build self-motivation 

and assertiveness towards the attainment of set goals. Extension practitioners are likely to 

perform better when properly motivated towards a goal.  

 

Keywords: Motivation, Satisfaction, Self-efficacy, Self-evaluation  

 

1. INTRODUCTION 

 

The scope of responsibilities for extension practitioners is large, but many outside of the 

profession are unaware of the arduous tasks. For effectiveness, an extension officer must be 

conversant with instructional and management skills for participatory communicative 

interventions which are developed through practical training, planning, theory and strategic 

management. Extension advisors are saddled with empowering farmers in achieving their 

primary goals of becoming creative and productive. However, the challenges encountered by 

extension revolves around low motivation, goal initiation and setting, planning, 

communication, and problem-solving skills. Moreover, the multiplicity of challenges varies 

depending on the model used in extension facilitation and advisory services. The only way of 

promoting extension practitioners’ motivation to learn and address these challenges 

independently is through building self-efficacy. Self-efficacy is an assessment of an individual 

ability to undertake and perform a given task (Bandura, 1994). Self-efficacy, as noted by 

Lopez, Perdotti and Snyder (2018), is what one believes that he or she can undertake in a given 

task using his or her own expertise or ability under a given condition. Extension practitioners 

must have self-direction and exhibit a sense of self-efficacy to provide farmers with 

opportunities to mitigate challenges and be able to exercise control over problem solving. 
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Bandura’s theory illustrates explicitly how the development of cognitive components such as 

motivation and self-regulation assist in learning and performance achievement. The delivery 

of quality extension services remains one of the focal issues in the contemporary extension 

policy discourse. The awareness, attitudes and values which an individual has about his abilities 

affects his work performance. The pessimistic perception and negative comments about quality 

extension services delivery have been on-going, but little has been done to evaluate the concept 

of self-efficacy in extension practice. The concept of self-efficacy is part of the social cognitive 

theory which explains that a person is the determinant of his own development and can also 

proactively make things happen by his evolution (Ashford & LeCroy, 2010). Self-efficacy is 

also described as an important facet of human motivation which denotes a positive self-

prophecy about one’s capabilities premised on oriented outcomes, relayed experiences, verbal 

inducement, and useful feedback (Gecas, 2004). Self-efficacy is exemplified and implicitly 

concerned with the perception of individual capabilities and ability, as opposed to self-esteem 

which is focused on value perception of an individual’s worth (Woolfolk, 2007). 

 

The concept of self-efficacy is derived from a social cognitive theory which illustrates how 

individuals acquire and conserve certain behaviour consistent with time (Bandura, 1986). The 

theory postulates that individuals are the architects of their own development and can cause 

things to happen by their own actions. The theory of Bandura recognises four important areas 

peculiar to humans which encompasses cognitive, vicarious, self-regulatory and self-reflection. 

The perception of the social cognitive theory is that individuals are never driven by any know 

internal forces nor moulded and controlled by external forces, but dependent on a model of 

“triadic reciprocality” where there is an interplay of behaviour, cognitive factors, personal 

factors, and environmental factors interacting with each other to determine behaviour. For 

instance, the manner in which an individual interprets the outcome of his or her own behaviour 

affects successive behaviour. This is the basis of Bandura’s (1986) idea of reciprocal 

determinism illustrating that the interaction between personal factors (cognitive, affective, and 

biological events), behaviour of an individual, and environmental factors creates triadic 

reciprocality.  

 

The social cognitive theory postulated that individuals are never driven by any know internal 

forces nor moulded and controlled by external forces, but dependent on a model of “triadic 

reciprocality” where there is a relationship between behaviour, cognitive factors, personal 

factors, and environmental factors interacting with each other to determine behaviour. An 

individual’s self-efficacy is associated with increased self-motivation, increased readiness to 

learn new ideas, as well as increased competence and management skills (Hoy, 2000). Things 

happen as an upshot of actions, and it follows that the outcome a person envisages is dependent 

on perceived feelings of how well he or she would perform in a given setting. In consideration 

of individual social, intellectual and physical endeavours, Bandura (1986) noted that people 

who see themselves as highly efficient and successful would definitely anticipate favourable 

results, while individuals who wallow in self-doubt would expect average performance which 

translates into negative results or outcomes. An extension officer with a greater self-efficacy is 

more likely to be self-assured about his or her capabilities, and therefore more likely to remain 

focused, assertive and result-orientated in the profession (Tschannen-Moran & Hoy 2001).  

 

2. DEFINITION OF THE PROBLEM 

 

Motivation comes from inner satisfaction and belief that an individual is capable of completing 

and attaining the desired goal (Lunenburg, 2011). With the increase in self-motivation, there is 
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a concomitant growth in self-efficacy. Extension practitioners are likely to perform better when 

properly motivated towards a goal. Self-efficacy has been justified by a myriad of empirical 

research for providing the foundation for individual motivation and self-achievement. Until 

individuals believe that their actions can “harvest” or bring about desirable outcomes they need, 

they have little or no motivation to act or to be resilient in the face of challenges. Extension 

advisors are engrossed in creating change, and as a change agent, must possess certain qualities 

for enhancing the well-being of the farmers and be capable of altering the negative behavioural 

aptitudes towards innovation adoption and the social relationships under which farmers live. 

Adopting the social cognitive theory as a conceptual framework for behavioural change, 

extension advisors should thrive to improve the farmers’ frame of mind and to adjust self-

belief, habits and conservatism (personal factors), enhance their skills and self-regulatory 

performance (behaviour), and change the negative views on bio-diversity concepts 

(environmental factors) that may be a barrier to farm business success. Thus, the primary 

objective of this paper is to examine the bases and features of self-efficacy, the procedure for 

goal realisation, and the implications for extension practice.  

 

3. PROCEDURE 

 

This paper reviewed the concept of self-efficacy, bases, features, goal realisation and 

implications for extension practice extensively. Meta-analysis of studies on extension 

performances and quality of services were analysed and reported on. Journal articles, literature, 

and theories on the concept of self-efficacy in the context of learning and agricultural advisory 

services were also reviewed. 

 

4. RESULTS AND DISCUSSION 

 

The results reveal that extension practitioners who possess high self-efficacy to undertake the 

challenging task with distinctive aptitude, show interest and commitment to goal attainment. 

Furthermore, they are more likely to move swiftly and recover their sense of efficacy after 

failure, and ultimately, they associate setbacks with the insufficient effort. On the contrary, 

extension advisors with low self-efficacy hold the belief that a given task is impossible thereby 

generating fretfulness and depression. In entirety, the perseverance which is aligned to high 

self-efficacy is likely to lead to improved performance against giving-in which is likened to 

low self-efficacy.  

 

4.1 Bases of self-efficacy 

 

There are four main sources of self-efficacy as postulated by Bandura (1994) which includes: 

 

(i) Mastery experiences or performance outcome 

This encapsulates the initial success one derives from an activity which in the long run activates 

enthusiasm and motivation to perform the further task in future. Initial success in a given task 

builds up a person’s self-efficacy while disappointment or failure destabilises self-efficacy. 

Nevertheless, individuals who obtained success under a ‘platter of gold’ or gaining success 

easily may be demotivated by failure and are less resilient (Bandura, 2004a). In some instances, 

failures and difficulties in human endeavours cascade into valuable means of illustrating that 

success requires persistent effort. It bears noting that it is only when people realise that they 

possess the qualities to succeed, that they persist in the midst of difficulties or hardship, develop 

resilience and quickly recover from adversity. The most important source of self-efficacy is the 
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mastery of experience, usually referred to as past performance. Positive or negative 

performance outcomes can impact on the capability of a person to carry out efficiently a given 

task in future. For instance, the successful completion of the previously given task may trigger 

confidence to venture into a similar task in future with higher self-efficacy (Bandura & Walters, 

1977). The opposite is true for an individual who experiences dismal failure in a given task. 

Such an individual who has failed previously may develop apathy and be disillusioned with 

low self-efficacy towards attempting a similar task in the future.   

 

(ii) Vicarious experiences 

This allows individuals to learn a new and successful behaviour without necessarily undergoing 

any form of training, but merely observing a person or a peer perform successfully a given task 

which typically raises the enthusiasm of the observer, culminating into a sustained effort that 

he or she can also succeed. This type of exemplary and observational learning is determined 

by the level of attentiveness, engagement and self-motivation of the observer. In contrast, 

seeing or observing others fail, irrespective of determined effort exerted in a given task, 

decreases an observer’s evaluation of his own self-efficacy resulting in aversion and 

undermining one’s performances. It is worth noting that if the behaviour under observation 

produces treasured and valuable outcomes, the observer becomes motivated to accept the 

behaviour and internalise it for future use. The influence of modelling on self-efficacy is 

determined by the observed similarity that an individual possesses and is likened to the models. 

The higher the presumed compatibility, the more the model’s successes. When people discover 

that the perceived attributes of the observed model has no affinity or is not compatible with 

their perceived expected competencies, then their perceived self-efficacy will not be influenced 

by the model’s behaviour and the outcome therein. 

 

(iii) Social persuasion 

Social persuasion is a sort of intrinsic motivation geared towards an individual with a view of 

exerting more effort to succeed. According to Bandura (2004b), individuals who possess self-

doubt may be assisted to be convinced that he or she possesses the capabilities to succeed in a 

given task. Nevertheless, persuasion may undermine the inherent potential belief of one’s 

capabilities faster than inculcating actual belief. It stands to note that deceitful persuasion can 

be a problem to self-efficacy if the requisite performance is not attained by the person 

concerned (Bandura, 1994). A person’s belief in their efficacy motivates and takes over the 

mainstream of their activities, the effort exerted in various actions, and their level of resilience. 

Although verbal persuasion tends to be a weaker source of building self-efficacy than mastery 

of experiences or past experience, Redmond (2010) noted that it is universally accepted and 

applied because of its availability and simplicity. 

 

(iv) Physiological feedback (emotional arousal)  

The emotional state of an individual also influences self-efficacy to some extent. Individuals 

experience nervousness, fretfulness, uneasiness, and in some cases a pricking heart when 

talking to a large audience. These emotional feelings reduce or lower one’s self-efficacy. It 

bears noting that individuals are more likely to perform better when they are in a good 

emotional state and therefore higher conviction of self-efficacy. The emotional arousal 

according to Bandura (1994) is the least determinant of self-efficacy when compared to the 

other efficacy sources. Many people depend on their emotional status in measuring their 

capabilities. Often people construe their uneasiness, anxiety and mood as signs of weakness 

and susceptibility. However, a mood that is positive increases self-efficacy while down-hearted 

or hopeless mood undermines and reduces self-efficacy. A more distinct way of increasing self-
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efficacy is to enhance physical and expressive happiness and lessen undesirable emotional 

conditions. An improved self-efficacy belief seriously influences the physical conditions of an 

individual. Bandura (1997) observed that individuals live in a “psychic environment” that is 

mainly of their own making.  

 

  

  

 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Sources of information for self-efficacy judgement 

Source: Agholor, 2016  

 

4.2. The features of self-efficacy  

 

Professed self-efficacy has been discovered to be necessary for making an individual develop 

an intention to carry out a pre-determined task (Feltz & Reissinger, 1990; McAuley, 1992). 

Firstly, an individual with high self-efficacy sees challenging obstacles as tasks to be learnt and 

they develop self-confidence and approach a problem situation or challenges with a positive 

mind to succeed. Secondly, an individual with high self-efficacy is more disposed to risk-taking 

and are also able to generate unfathomable interest in the activities in which they are involved. 

Thirdly, individuals with high self-efficacy are more resilient with a high sense of fulfilment 

as they view mistakes as the first attempt in learning. In the face of failure or setbacks, they 

recover and adjust quickly and forge ahead (Pajares, 2002). Furthermore, individuals with high 

self-efficacy are usually able to accurately assess their own ability. This class of individuals 

indulges in self-examination and are not over ambitious nor too optimistic, but are able to 

evaluate themselves with the aim of self-advancement.  

 

In contrast, individuals with low self-efficacy display general dispiritedness to taking a risk or 

trying anything new since they are not assured that the outcome of the attempt will be 

successful. Secondly, individuals with low self-efficacy are engulfed in fear and usually depict 

doubts towards a given task (Frank, 2011). Thirdly, they have a problem of negative impression 

management whereby putting forward a substantial level of behaviour in order to be seen as 

accepted or seeking approval from others. An individual with low self-efficacy seeks to be 

validated or approved by others culminating into worry about how others may perceive or 

assess them. Such individuals lose confidence in their own ability.  

 

4.3 Goal realisation of self-efficacy 
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The social cognitive theory postulates that individuals are the major determinant of their 

personal motivation, behavioural pattern, and improvement within a linkage of mutually 

interacting stimuli (Bandura, 1997). For individuals as contributors to their personal life 

situations, Bandura (2005:4) noted that individuals are self-organised, proactive, regulated and 

self-reflective. Bandura developed the social cognitive theory in response to the inadequacies 

envisaged in the behaviourism and psychoanalysis theories (Redmond 2010). These 

dissatisfactions, as observed by Bandura, were in the areas of cognition and motivation. As 

noted by Crothers and Hughes (2008), the theory of Albert Bandura’s cognitive theory stressed 

how cognition, behaviour, personal and ecological factors act together to influence individual 

motivation and behaviour (Crothers & Hughes, 2008). The social cognitive theory alluded to 

the fact that the causes of human behaviour are due to “reciprocal determinism”. The notion to 

this conception of reciprocal determinism is that one’s behaviour is influenced and moulded 

by the behaviour itself. In specific terms, the kind of reciprocal determinism preferred by social 

cognitive theorists is referred to as triadic reciprocality (Bandura & Walters, 1977). This 

conception illustrates that behaviour, environment, and personal factors (cognition, temper) 

interact and perform as influencing factors to each other. The triadic reciprocality concept can 

be illustrated in a real-world situation through an example of working together in an interactive 

process in the case of a parent and a newly born baby. The parents owe the baby a duty of care. 

Assume a situation where the baby has the irritating temper of crying constantly, and this was 

noticed from birth and is most likely to be genetic or biological. The baby’s irritating temper 

is an example of a personal factor. The constant cry of the baby is demanding and requires 

attention as the baby sleeps only for a short time (behavioural factors), and this triggers an 

environment to be created which is exemplified in the form of noise, and inadequate 

opportunities for sleep, interacting with the personal factors of the parents to assist in shaping 

their own behaviour in the direction of being tired, irritating, worried, and unhappy. The 

aftermath of the parents’ behaviour will begin to shape the environment of the baby, and the 

baby’s behaviour will also continue to shape the environment of the parents. This is as a result 

of the interaction between the triad (personal, behavioural and environmental factors) which 

contributes to different magnitudes (Crothers & Hughes, 2008).    

 

Figure 2: Conceptual model of triadic reciprocal determinism 
Source: Agholor, 2016 

 

The goal realisation of the social cognitive theory is made up of four main processes, namely 

self-observation, self-evaluation, self-reaction and self-efficacy (Redmond, 2010). Self-
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observation as a process of goal realisation can be informative and motivating because it allows 

for an assessment of one’s improvement or achievement towards a set goal. Self-observation 

encompasses regularity and proximity. The former (regularity) implies that behaviour should 

continuously be observed while the latter (proximity) entails that behaviour should be observed 

when it happens or soon thereafter. However, self-observation is an inadequate means of goal 

realisation because for an individual to be motivated depends on his expected results and self-

efficacy (Zimmerman & Schunk, 2001). 

 

Self-evaluation allows an individual to liken their performance or progress to a desired or 

anticipated goal. Goals must be standardised and specific. It bears noting that goals such as “I 

will do my best” are ambiguous and certainly will not motivate. In specifying goals, Schunk 

and Zimmerman (1994) posited that specific goals stipulate the amount or level of effort needed 

for success and increases self-efficacy since improvement is easy to measure. Two types of 

self-evaluation exist, namely absolute or fixed and normative. The self-evaluation with grading 

scale is referred to as absolute while the self-evaluation that compares one’s performance 

against another person’s performance is referred to as normative (Zimmerman & Schunk, 

2001). Individuals are usually satisfied when they attain goals that are ascribed value and are 

likely to exert more effort towards higher performance (Bandura, 1989). 

 

In terms of self-reaction, responses to one’s progress can be a motivating factor towards 

developing self-efficacy. When the responses or reaction to progress attained is acceptable, 

then one will develop high self-efficacy with positive intention to continue a given task. 

However, a negative self-reaction might also be able to activate further inner ‘will power’ to 

work harder. The achievement of a set goal may likely induce or encourage an individual to re-

evaluate and increase the standard of the goal for further achievement, whereas if an individual 

has not attained the set goal, they may probably re-evaluate and reduce the set standard with 

the intention of achieving (Bandura, 1989). 

 

For the self-efficacy aspect, goal realisation can also be attained through the belief of one’s 

ability to carry out a determined task (self-efficacy). The positive belief towards the completion 

of a task can be encouraging in itself (Shortridge-Baggett, 2000). Therefore, high self-efficacy 

escalates the deliberate effort to be exerted towards a given task. 
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Figure 3: Processes of goal realisation 

Source: Agholor, 2016  

 

4.4 Implications for extension 

 

Extension practitioners who have been able to develop high self-efficacy undertake the 

challenging task with special proficiency. They develop vested interest and are committed to 

goal attainment and heighten zeal in time of failure. Furthermore, they move swiftly to 

recuperate their sense of efficacy after having failed, and ultimately associate setbacks with the 

inadequate effort. However, extension advisors with low self-efficacy assume and hold to the 

belief that a given task is impossible, thereby generating fretfulness and depression. In entirety, 

the perseverance which is aligned to high self-efficacy is likely to lead to improved 

performance against giving-in which is likened to low self-efficacy. The addition of activities 

aimed at increasing extension advisors’ self-efficacy is likely to increase the adoption of new 

skills and ideas presented to farmers.  

 

The primary step for an extension officer to succeed with farmers will be to acquire the 

perception and vehemently exert control over outcomes associated with new innovations. It is 

the author’s belief that if this primary step is denied, then the willingness in promoting adoption 

of innovation by farmers will be a mirage. There is a plethora of evidence that emanated from 

various studies that it is possible to increase extension advisors’ self-efficacy by applying 

techniques such as skill building, evaluation of performance, behavioural modelling practice, 

motivation, and experiential education. The implication here is that extension practitioners 

need to adopt a variety of techniques towards building higher self-confidence and competency 

as an embodiment of self-efficacy for effective and quality performance. Moreover, a suite of 

extension activities such as regular seminars and conferences, field days and symposiums could 

be useful as tools towards developing self-efficacy. 
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5. CONCLUSION AND RECOMMENDATIONS 

 

Motivation is derived from inner satisfaction and belief that an individual is capable of 

completing and attaining the desired goal. With the increase in self-motivation, there is a 

concomitant growth in self-efficacy. Extension practitioners must engage in activities that will 

promote and build self-motivation and assertiveness towards the attainment of set goals. The 

importance of self-efficacy cut across individual decision making ability, inspiration, and 

irrepressibility and behaviour modification for goal attainment.  

 

In consonant with the findings, it is recommended that extension practitioners be supported 

and encouraged to participate in seminars and conferences. This is an avenue to learn from 

peers and be adjusted towards increasing self-efficacy. They should have access to coordinated 

skill building, regular assessment of performance, attitude modelling, training, and pragmatic 

instructions aimed at enhancing self-efficacy. 

 

In summary, it bears noting that self-efficacy is a determinant factor which predicts 

performance outcomes. There is a portmanteau of evidence as illustrated in the review to 

suggest that self-efficacy plays a unique role in the motivation of extension practitioners for 

effective service performance.  
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Decimalise all paragraph nomenclature (e.g. paragraph 4.2.1). Headings should not be 
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1979:24). The abbreviation et al (in Italics) is only permissible after the relevant authors 

have been quoted in full in the text and is in any case only applicable to sources 

consisting of three or more authors. All references must be listed alphabetically 
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