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The main purpose of this article is to analyse the impact of sustainable 
agricultural practices on farmers’ production cost and, to compare the 
production cost of sustainable agricultural farmers with that of conventional 
agricultural farmers. To achieve these objectives, data was collected using a 
questionnaire administered to 125 farmers in five sub divisions in the Noun 
Division (Foumban, Foumbot, Koutaba, Bangourain and Magba), West region 
of Cameroon. Data obtained were codified and analyzed using SPSS and Excel 
software. Results show that sustainable agricultural practices such as 
appropriate use of fertilizer, the use of animal manure, crop rotation, and 
minimum tillage significantly affect farmers’ production cost. Also the 
decision on whether to adopt or not to adopt sustainable agricultural 
practices depends on the level of education, awareness of the environmental 
impact of inappropriate use of fertilizers, age, and the availability of the 
labour force. Based on the results it is recommended to farmers, the state 
and policymakers to help in the reduction in the use of chemical fertilizers, 
diversification of farm enterprise, support local research on the 
environmental and economic performance of best management practices. 
 
Keywords: Sustainable agriculture practices, conventional agriculture, production 
cost, impact.  

 
 
 
INTRODUCTION 
 
Agriculture has changed dramatically, especially since the 
end of World War II. Food productivity soared due to new 
technologies, mechanization, increased use of chemical 
fertilizers, specialization, and government policies that 
favoured crop production (Fufu and Hassan, 2006; Nasiru, 
2006; Yengoh et al., 2009). These changes allowed fewer 
farmers with reduced labour demands to produce the 
majority of the food and fibre. Although these changes have 
had many positive effects and reduced many risks in 
farming, there have also been significant costs. Prominent 
among these are topsoil depletion, groundwater 
contamination, the decline of cultivated areas, continued 
neglect of the living and working conditions of farm 

labourers, increasing costs of production, and the 
disintegration of economic and social conditions in rural 
communities (Salatin, 1998). 

 A growing movement has emerged during the past two 
decades to question the role of the agricultural 
establishment in promoting practices that contribute to 
these social problems. Today the movement for sustainable 
agriculture is garnering increasing support and acceptance 
within mainstream agriculture. Not only does sustainable 
agriculture address many environmental and social 
concerns, it also offers innovative and economically viable 
opportunities for growers, labourers, consumers and  
sustainable  farming  meets  environmental,  economic,  and  
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social objectives simultaneously (Sullivan, 2003). 
Environmentally sound agriculture is nature-based rather 
than factory-based. Economic sustainability depends on 
profitable enterprises, sound financial planning, proactive 
marketing, and risk management. Social sustainability 
results from making decisions with the farm families and 
the larger community's quality of life as a value and a goal. 
The principles of environmental, economic, and social 
sustainability are important for farmers and provide 
practical examples of how to apply them on the farm 
(Sullivan, 2003). Sustainable agriculture depends on a 
whole-system approach whose overall goal is the 
continuing health of the land and people. Therefore it 
concentrates on long-term solutions to problems rather 
than short-term treatment of symptoms. 

The problem facing agriculture in Cameroon has been 
investigated and documented politically to specific levels 
(Ayissi, 2014). In the West region of Cameroon some 
factors account for the problems facing agriculture. These 
factors include poor agricultural practices and lack of 
quality control throughout the value chain of the farms’ 
priority product; excessive utilization of chemical products 
(fertilizers and pesticides), and inappropriate soil tillage, 
inappropriate rotation schemes and stubble burning 
leading to soil degradation(Manfred and Christoph, 2011). 
These problems could be addressed through the 
implementation of sustainable agricultural practices. 
Sustainable agriculture is beneficial in all aspects 
concerning the economic, social, and environmental 
domains. 

Current agricultural practices (conventional agricultural 
practices) carried out by most farmers require high 
production costs. They invest a lot in acquiring inputs, pay 
wages for labour and purchase of raw materials for the 
production process. Conventional agriculture is capital-
intensive, large-scale, highly mechanized with a 
monoculture of crops, and extensive use of artificial 
fertilizers and pesticides.  High production cost involved in 
conventional agriculture is not favourable for farmers 
because it reduces their profit and makes them less 
competitive. More to that, due to population increase, it is 
estimated that by 2050, approximately 70% more food than 
is currently being produced will be needed to provide the 
estimated 9.6 billion world population with their 
recommended daily calorie intake (FAO, 2002). 
Conventional agricultural practices might not be able to 
meet up with this demand because it degrades the soil as a 
result of intensive use of chemical fertilizers and other farm 
inputs. According to the Cameroon Association of Active 
Youths (CAMAAY, 2015), some 50% of school children 
including those in middle-income families are deficient in 
many nutrients, including those necessary for effective 
learning. This is because with conventional agriculture, the 
farmers are only interested in quantity production and not 
quality production.  Overuse or misuse of pesticides 
involved in conventional agriculture is degrading both 
human health and the environment. Villagers, often women, 
spend long, hard hours at farming but the food produced is  

 
 
 
 
not always sufficient to meet family needs. Young people 
turn away from farming as a career when they see their 
parents work so hard for so little benefit, whereas 
agriculture is critical to Cameroon’s economy. For farmers 
to be competitive, their production has to be cost-efficient. 
To reduce costs, and enjoy other advantages, farmers have 
to explore other agricultural practices (for example 
sustainable agricultural practices) that might help to reduce 
the costs involved in the production. This study sought to 
evaluate the impact of sustainable agricultural practices on 
the farmer’s production cost in the Noun division of the 
West region, Cameroon.  
 
 
METHODOLOGY 
 
Presentation of the study area 
 
The study was conducted in Noun division, one of the eight 
administrative divisions of the West region where the rural 
population comprises 78% of the total population. The 
Noun Divisiont, formerly called Bamoun Division in the 
1980s, is 7,787 km2 in size and shares its borders with 
Mayo Banyo (Adamawa region) and Donga Mantung 
(North-West region) in the north; Bui and Ngoketunja 
(North West Region), Bamboutos, Mifi and Khoug-khi (West 
Region) to the west;  Mbam and Nkim (Center Region) and 
Ndé (West Region) in the east and south (Figure 1). The 
area was selected for the study due to the predominance of 
agriculture as the main economic activity in the region and 
the fact that numerous agricultural extension programs 
have been implemented in the division starting with the 
Training and Visit system that was pilot tested in the 
division in 1988 under the National Agriculture Training 
Program (Tchuamo and Steel, 1997). 

A combination of qualitative and quantitative 
methodology was applied in this study. The targeted 
population was the total number of farmers in the Noun 
region irrespective of the type of agriculture they carried 
out. The criteria for inclusion in this study were: Farmers 
who consider agriculture as their main activity and farmers 
who have auxiliary jobs and consider agriculture as a part-
time activity. Respondents were chosen from Foumban, 
Foumbot, Koutaba, Bangourain, and Magba with the farmer 
as the unit of analysis for the study. 
 
Sampling technique  
 
The methodology used in this study is a multistage 
sampling technique. First of all, five Sub divisions were 
chosen randomly from the Noun division (Foumban, 
Foumbot, Koutaba, Bangourain and Magba). Secondly, two 
villages were chosen randomly from each of the selected 
Sub divisions and fifteen farmers each were randomly 
selected  from the selected villages. This gave a total sample 
size of 150 farmers.  However, only 125 respondents 
effectively filled and returned the questionnaire giving a 
return rate  of  83.33%. This  sampling process was  used  in  
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Figure 1 : Map of the Noun Division- the study area 
 

Source : Google map, 2017 

 
 
 
this study because of the simplicity of the sampling frame 
and the moderate cost in the data collection process. The 
geographical location of respondents is presented in Table 
1. Descriptive statistics was used to summarize the data 
that was collected. This included percentages and 
frequencies. Descriptive statistics involved the use of 
absolute and relative percentages and frequencies. 
 
Data collection 
 
Primary data that was used for the study was obtained 
from farmers that carry out sustainable agricultural 
practices as well as farmers that carry out conventional 

agricultural practices. A structured questionnaire was 
tested and used to obtain primary data in the 
aforementioned sites. The questionnaires were 
administered to randomly selected farmers who are 
engaged in agricultural activities. The questionnaire was 
made up of a series of questions that included statements 
about the respondents’ social, demographic and economic 
activities. The questionnaire was further translated into the 
French language since the study was carried out in a 
French-speaking zone. This permitted the respondents to 
feel at ease and to understand the questions.  

Secondary information was obtained from different 
documents related to  the study. This  included  information  
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Table 1. Geographic distribution of respondents 
 

Sub-division           Target  population Number of respondents Percentage 
Foumban 30 28 22.4 
Foumbot 30 24 19.2 
Koutaba 30 25 20.0 
Bangourain 30 25 20.0 
Magba 30 23 18.4 
Total 150 125 100 

 
 
 
from the structure where the study was carried out (Projet 
de Development Rurale de la Region du Mont Mbapitt) as 
well as different information included in works that have 
already been carried in the same field of study and on 
internet. Data that was collected from secondary sources 
included information on operations and the number of 
man-days required (man-days ha-1) for each of them under 
conventional and sustainable agricultural practices, 
Covered distances (km) for the cultivation of one hectare of 
maize, using animal traction under conventional and 
sustainable agricultural practices. Information was also 
gathered on time required for land preparation activities 
under conventional and sustainable agriculture.  
 
Data analysis 
 
Multiple linear regression model 
 
For this study, a multiple linear regression model and a 
logit model were used. Regression analysis is a technique 
used to estimate relationships between variables. The 
regression analysis was performed using the statistical 
program SPSS. The multiple linear regression that was used 
to determine how sustainable agricultural practices affect 
production cost of farmers is specified as; 

PC = β0+ β1X1i+ β2X2i+ β3X3i+ β4X4i + β5X5i + β6X6i + β7X7i + 
β8X8i+  β9 X9i  + β10X10i+    β11 X11i+ β12 X12i+εi------------(1) 

Where; 
PC = Production cost 
X1 = The use of minimum tillage 
X2 = The use of cover crops 
X3 = The use of fallow system 
X4 = Mechanisation level 
X5 = Labour use 
X6 = The use of green manure 
X7 = The use of animal manure 
X8 = Amount of fertilizer consumption 
X9 = The use of crop rotation 
X10 = The use soil conservation 
X11 = Pesticide application 
X12 = The use of mulching  
 In this study, both quantitative and qualitative variables 

were used. The Quantitative variables are fertilizer 
consumption (kg ha-1) and labour use intensity (man-days 
ha-1). These variables are expected to have a positive 
relationship with the dependent variable (Production cost). 

The qualitative variables are the use of minimum tillage, 
mechanization level, and the practice of cover crops, use of 
green manure, use of fallow systems, use of mulching, the 
practice of soil conservation, application of pesticides, and 
the use of animal manure. To be able to analyze the 
qualitative variables, they were codified as 1 for ‘yes’ and 0 
for ‘no’. The use of minimum tillage, practice of cover crops, 
use of green manure, use of fallow systems, use of 
mulching, the practice of soil conservation, and the use of 
animal manure are expected to have a negative relationship 
with production cost while mechanization level, labour use, 
and application of pesticides are expected to have a positive 
relationship with production cost. 
 
Logistic regression 
 
For this study, a logistic regression was used to determine 
the factors affecting the adoption decision. A logit model 
predicts a categorical (usually dichotomous) variable from 
a set of predictor variables. The logit model was used to 
realize  the third  objective. The  logit  model  is  specified as    

Yi = β0+ β1X1i+ β2X2i+ β3X3i+ β4X4i + β5X5i + β6X6i + β7X7i + 
β8X8i+ εi---------(2) 

Where,  
Y =ADOPTION DECISION: 1 if the producer adopts a 

package of sustainable agricultural      practices; 0 
otherwise 

X1 =AGE: 1 if the producer is over 55 years old; 0 
otherwise 

X2 =EDUCATION: 1 if the producer has more than a 
high school education; 0 otherwise 

X3 =GROUNDWATER: 1 if the producer is aware that 
ground water contamination presently exists on the farm; 0 
otherwise 

X4 =EMPLOYMENT: 1 if the producer works more 
than 200 days, 0 otherwise 

X5 =SALES: 1 if farm sales exceeds 10,000f; 0 
otherwise 

X6 =GOVT PROGRAMS: 1 if the producer participates 
in government farm programs; 0 otherwise 

X7 =LABOUR: 1 if the producer uses hired labor; 0 
otherwise 

 It was hypothesized that environmental characteristics 
such as ground water quality will have a significant 
influence on the adoption of a sustainable agriculture 
system.    Education     is    expected   to    be   positively   and  
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Table 2. Impact of sustainable agricultural practices on farmers’ production cost 
 

Practices           Constant Beta (ß) t Significance 
  7.265 0.000 
Fertilizer consumption 0.315 2.389 0.019 
Practice of crop rotation -0.278 -3.573 0.001 
Use of fallow systems 0.050 0.665 0.507 
Practice of mulching 0.012 0.157 0.875 
Practice of soil conservation 0.032 0.425 0.672 
Labour use intensity 0.170 1.286 0.201 
Use of cover crops -0.042 -0.336 0.593 
Use of animal manure -0.237 -2.639 0.010 
Application of pesticides 0.037 0.458 0.648 
Mechanization level 0.054 0.635 0.527 
Use of green manure 0.007 0.095 0.924 
Use of minimum tillage -0.346 -3.843 0.000 

 
 
 
significantly associated with adoption of sustainable 
technologies. Age is likely to be negatively associated with 
adoption. Debt/asset ratio and hired labour are expected to 
be negatively associated with the adoption decision. The 
presence of off-farm employment on the part of the farmer 
is likely to be negatively associated with the SA adoption 
decision. Government programs are expected to be 
negatively related to the adoption decision.  
 
 
RESULTS AND DISCUSSIONS 
 
Socio-economic characteristics of surveyed farmers 
 
Results show that men (67.2%) are more involved in the 
agricultural activity than women (32.8%) and most of the 
farmers are between the age of 21- 40 years with about 
44% of them having at least a secondary level of education. 
Farmers mostly have 5-15 years of farming experience and 
have farm sizes between 0-2 hectares. The dominating 
farming activity in the Noun division is crop farming (54%) 
even though about 34% of respondents possess some form 
of livestock apart from growing crops; just about 12% 
practice the raising of livestock as a means of livelihood.  
 
Sustainable agricultural practices 
 
The data equally show that 40% of the respondents were 
using minimum tillage, 19% practiced no-till, and 41% used 
fallow periods. Cover crops were used by 56% and double 
cropping by 31% of the respondents. 26.4% of the 
respondents applied manure to their land and 12.8% 
rotated manure applications among farms. Most of the 
responding farmers and ranchers (86%) had long-term 
crop rotations in which maize (93%) was the dominant 
crop in the crop rotation scheme. 

The distribution of respondents according to fertilize 
usage show that 58.4% of the respondents use chemical 
fertilizer to supplement soil nutrient supply. 26.4% of the 
respondents use organic fertilizer while 12.8% of 

respondents use both chemical and organic fertilizer. Only 
2.4% of respondents do not use any fertilizer. 
 
Impact of sustainable agricultural practices on farmers’ 
production cost 
 
Table 2 shows the coefficients and probabilities of the 
different sustainable agricultural practices as well as their 
relationship with production cost. 

From the results of the model in Table 2, two of the 
variables are significant at 5% probability level (use of 
animal manure and fertilizer consumption) and two 
variables are significant at 1% level (use of minimum 
tillage, and the practice of soil conservation). Three of the 
variables do not possess hypothesized signs.  Among the 
significant variables, the practice of crop rotation, use of 
animal manure, use of cover crops, and the use of minimum 
tillage are negatively correlated with production cost 
(Table 2). This result is similar to that of Mehdi (2012) who 
found that the use of minimum tillage, the use of crop 
rotation and the use of animal manure have a positive 
impact on sustainability.  

The amount of fertilizer consumption is significant and is 
positively correlated with production cost. This means that 
if the amount of fertilizer consumption increases by 1 unit, 
then production cost will increase by 0.315. The result 
corroborates the findings of Chianu and Tsujii (2005); Fufu 
and Hassan, (2006) and Olwande et al. (2009). Also, Mehdi 
(2012) found that fertilizer consumption hinders 
sustainability. This result is consistent with Pender and 
Gebremedhin (2008), who found that fertilizer use, is not 
very profitable in arid environments. 

Variables representing the practice of soil conservation, 
the use of mechanization, pesticide application, use of cover 
crops, use of fallow systems and the use of green manure all 
fall into the non-significant category 
 
The Comparism of agricultural practices 
 
Sustainable   and    conventional agricultural practices were 
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compared using information on the use of labour use 
intensity, fertilizer use intensity, production cost and 
productivity. The results show that labour use on farm 
operations is lower for sustainable agricultural farmers 
than for conventional agricultural farmers because of the 
elimination of tillage activities. The total labour saved in 
this situation can go up to 30 man-days ha-1. Not only the 
total time required for agricultural production is reduced, 
but also the number of activities is reduced. Sustainable 
agriculture does not require activities such as ploughing, 
levelling and earthling. This is because farmers who carry 
out sustainable agriculture do not need to turn the soil 
(zero or minimum tillage). They prefer to plant directly and 
this permits them to save time and carry out fewer 
operations than conventional farmers.  

As for the cost of inputs, sustainable agricultural farmers 
spend less on acquiring inputs such as fertilizers, labour 
inputs, pesticides, and insecticides. The higher labour costs 
are most often attributed to the increased time required for 
tilling and taking care of other activities that are not found 
on sustainable farms.  

The study revealed that yields are higher on 
conventionally managed farms than on sustainably 
managed farms. This is because the use of chemical 
fertilizer brings higher productivity than the use of organic 
fertilizer. This result is consistent with the results of Palm 
et al. (1997) who found that the productivity of reduced 
tillage can be increased by combining it with chemical 
fertilizer application. This is because organic inputs are 
poor sources of some plant nutrients, especially 
phosphorus, and are often limited in availability to farmers.  
Edwards et al. (2007);  Kassie et al. (2013) found contrary 
results by assessing that the use of compost brings higher 
productivity than the use of chemical fertilizer.  
 
Factors affecting the adoption decision 
 
As for the factors affecting the adoption decision, the study 
made use of 7 variables which are age, awareness of 
groundwater contamination, labour, employment, level of 
education, level of sales and participation in government 
programs. Four of the eight variables are significant at 1% 
probability level or higher level, with only one variable 
(groundwater) possessing the hypothesized signs. The 
coefficient for the education is significant at the 5% 
probability level, whereas the coefficients for age, 
employment, and groundwater are significant at the 1% 
probability level. Among the significant variables, 
Educational level is negatively correlated with the 
sustainable agriculture adoption decision. This result is 
similar to that of Vidyarthi et al. (2009) and D’Souza et al. 
(1993) who found that the level of education was 
significant and negatively associated with the adoption 
decision because higher education hinders the conversion 
process due to employment opportunities elsewhere. 
Employment, age and groundwater contamination, on the 
other hand, have positive signs. Vidyarthi et al. (2009) also 
have    similar     results  because   they   found   age    to    be  

 
 
 
 
significant and concluded that middle-aged farmers are 
more likely to convert to organic farming due to better 
savings and access to credit, and concern for health and soil 
fertility. 
 
Conclusion and policy recommendations 
 
The main objective of this study was to analyze the impact 
of sustainable agricultural practices on farmers’ production 
costs. From the results, farmers’ production cost is 
significantly affected by sustainable agricultural practices 
such as the amount of fertilizer consumption, the practice 
of crop rotation, the use of animal manure and the use of 
minimum tillage. The decision to adopt sustainable 
agricultural practices or not is significantly affected by 
factors such as age, level of education, participation in 
government programs and the awareness of groundwater 
contamination on the farm. From this study, farmers are 
recommended to adopt the following policies: 

Reduce the use of chemical fertilizers by bringing in 
natural manure (which is manufactured by the farmers 
themselves). Natural manure improves the fertility of the 
soil without destroying the soil and farmers can work all 
year round because the soil remains intact and there is no 
need to carry out practices such as bush fallowing, 
therefore, farmers do not need to spend on chemical 
fertilizers anymore. Chemical fertilizers are costly to both 
the farmer and the farm because of the damage to soil, 
pollute water, and create the need for more chemicals.  

Identify, evaluate, and develop alternatives to those 
current farm practices that have the greatest potential to 
harm the environment or the health of farmers or 
consumers. Most people in agriculture are concerned about 
soil erosion, surface water contamination, groundwater 
pollution and depletion, food quality, and reductions in 
wildlife populations. Research, education and policy 
initiatives are needed for long-term solutions to these 
problems. Also, diversification on the farm can provide 
multiple income streams for farming operations. Producing 
a range of farm crops and animal products can enhance the 
stability of farm businesses and can decrease the volatility 
of farm income. 

In addition to using production strategies that reduce 
costs, farmers can increase their farm-level income by 
increasing the value of their products through sales to niche 
markets (such as organic or health-food markets) or by 
selling their products directly to consumers (direct sales) to 
obtain a larger proportion of the consumers’ money spent 
on the product and to gain control over the prices they get 
for their products. 

Make available a full range of education, technical, and 
financial assistance. There are some constraints to farmers 
adopting alternative management practices that cannot be 
fully addressed by a single type of assistance. Education can 
inform producers about innovative practices, technical 
assistance reduces the private cost of obtaining information 
about a particular practice on a particular farm, helps 
provide a managerial skill that may be lacking, and financial  



 
 
 
 
assistance helps overcome a short planning horizon, allows 
the farmer to accept greater risk beyond the short run, and 
provides an incentive to try something new. 
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